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INTRODUCTION 


Recording the activities of an industry from year to year is moti- 
vated by the need for a basis on which to plan the future. ‘‘What’s 
past is prologue." Basic data on the performance of the mineral 
industry during its year of peak activity are presented in detail in 
the following pages of Minerals Yearbook, 1947. It is believed that 
this information will be of considerable assistance to businessmen 
and labor leaders, to legislators and Government officials charged 
with administering national security and other programs in the na- 
tional and international interest, and to the general public. 

The alphabetization of chapters and the utilization of more readable 
type in headings—initiated in Minerals Yearbook, 1946—are con- 
tinued in this edition. Further progress was made in standardizing 
the order of presentation of material in each chapter. Publication was 
delayed by the inadequacy of printing funds and by diversion of the 
staff to special studies, particularly for the National Security Resources 
Board and the Munitions Board. 

The manuscript of Minerals Yearbook, 1947, was meticulously 
checked for statistical correctness and comparability by John Hozik, 
statistical editor, who also compiled the national and State production 
tables comprising the cardinal chapter—Statistical Summary of 
Mineral Production. Clarity, grammar, and style of the manuscript 
were improved by the editing of Mabel E. Winslow, assisted by Anna 
B. Brown and Estelle R. Templeton, of the Office of Minerals Reports, 
who in addition applied type specifications. She also assembled the 
exceedingly useful index. Most of the more than 100 charts, clearly 
showing major trends at a glance, were drafted by Adelaide B. Palmer, 
of the Minerals Yearbook Section, and the remainder were prepared 
under the supervision of Louis F. Perry, Central Experiment Station, 
Pittsburgh, Pa. The statistical editor was assisted materially by 
K. Joyce D'Amico in verifying figures and preparing summary tables. 

Planning and completion of the publishing program were under the 
able guidance of John H. Ady, Chief of Publications of the Department 
of the Interior and liaison officer between the Department and the 
Government Printing Office. Notable assistance in this phase was 
rendered by Helen Logan. 

Presentation of most of the facts contained in this volume is made 
possible only by the time and energy devoted by the mineral industry 
to completion of questionnaires. Other information is supplied by 
business magazines, trade associations, scientific journals, and Gov- 
ernment agencies. In particular, data on foreign trade and foreign 
production are received from the United States Department of Com- 
merce and the United States Department of State, respectively. 
Special appreciation is acknowledged in behalf of the following State 
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geologists and other officials who cooperated with the Bureau of Mines 
in compiling production data: 


Alabama: Walter B. Jones, State geologist, University. 

Alaska: B. D. Stewart, commissioner of mines, Department of Mines, Juneau. 

California: Olaf P. Jenkins, chief, and Charles V. Averill, supervising mining 
engineer, California Division of Mines, San Francisco. 

Florida: Herman Gunter, director, Florida Geological Survey, Tallahassee. 

Gre Se Garland Peyton, director, Division of Mines, Mining and Geology, 

tlanta. 

Illinois: M. M. Leighton, chief, and Walter H. Voskuil, mineral economist, State 

et erg Survey Division, Urbana. 

Iowa: H. Garland Hershey, State geologist, Iowa City. 

Kansas: Raymond C. Moore, State geologist, and John C. Frye, executive 
director, State Geological Survey of Kansas, Lawrence. 

Maryland: Joseph T. Singewald, Jr., director, Department of Geology, Mines, and 
Water Resources, Baltimore. 

Michigan: Gerald Eddy, State geologist, Lansing. 

Missouri: Edward L. Clark, State geologist, Rolla. 

New Hampshire: T. R. Myers, geologist for State Planning and Development 
Commission, Durham. 

New Jersey: Meredith E. Johnson, State geologist, Trenton. 

New York: John G. Broughton, State geologist, Albany. 

North Carolina: Jasper L. Stuckey, State geologist, Raleigh. 

Oklahoma: Robert H. Dott, director, Oklahoma Geological Survey, Norman. 

South Dakota: E. P. Rothrock, State geologist, Vermillion. 

Texas: John T. Lonsdale, director, Bureau of Economic Geology of the University 
of Texas, Austin. | 

Utah: Arthur L. Crawford, director, Utah Geological and Mineralogical Survey, 
Salt Lake City. 

Virginia: William M. McGill, State geologist, and Linwood H. Warwick, office 
administrator, Virginia Geological Survey, Charlottesville. | 

bid cena Sheldon L. Glover, supervisor, Division of Mines and Mining, 

ympia. 
West Virginia: Paul H. Price, State geologist, Morgantown. 
Wisconsin: E. F. Bean, State geologist, Madison. 


Bureau of Mines statisticians and researchers who rendered sub- 
stantial assistance to the authors of this volume include the following: 
In Washington, D. C.—Hope Anderson, Ivan F. Avery, Charlotte 
R. Buck, Dorothy M. Burch, Edith E. den Hartog, Leon W. Geyer, 
Naomi W. Kearney, James G. Kirby, Lena M. Lunsford, Ann C. 
Mahoney, Annie L. Marks, Edith D. McKinney, Lena Mohme, 
Robert C. Morris, Virginia M. Oliver, Carribel Rockwell, Emma M. 
Seeley, Mary E. Trought, and Virginia E. Wrenn; in Los Angeles, 
Calif —Edward T. Knudsen, Adele B. Esser, and Harry L. Scarbor- 
ough; in San Francisco, Calif.—Opal Y. Sharman; in Denver, Colo.— 
Helen G. Post, Florence H. Scott, and Tressa B. Westall; in Salt Lake 
City, Utah—Alice K. Feltch, Virginia C. Halverson, and LaRu T. 
Shepherd. 
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PART Il. GENERAL REVIEWS 


Review of the Mineral Industries 


In 1947 


By ALLAN F. MATTHEWS 
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in 1947 yielded mineral products valued at an all-time high of 

$12,393,000,000. "The peak aggregate value was due largely to 
high unit prices. However, about a third of the gain resulted directly 
from a simultaneous record in physical volume of output. Corre- 
spondingly, petroleum and many major chemical and constructional 
mineral raw materials were consumed at record rates in 1947. "The 
quantities of bituminous coal, iron, and most nonferrous metals used 
represented increases over 1946 but failed to equal earlier highs. 
Prices of mineral commodities in 1947 were 21 percent above 1946 and 
34 percent above 1945. Such inflation, though, was notably less than 
for agricultural commodities. The mineral industries employed more 
persons in 1947 and progressed in safety experience. Exports of 
minerals by the United States nearly doubled in dollar volume in 
1947 compared with 1946, whereas imports increased only one fourth; 
as a result, mineral exports were a third larger than imports. 


PRODUCTION 


Value of Production.—The output of mineral products in the United 
States mounted in 1947 to a peak value of $12,393,000,000, a 39-percent 
rise above the previous record in 1946. More than half of the increase 
resulted from a 36-percent gain in the value of mineral fuels produced 
and most of the remainder from a 60-percent gain in the value of 
metals produced. Nonmetallic minerals (other than fuels) were 25 
percent greater. Of the three major mineral groups in 1947, fuels 
were valued at $7,843,000,000 (63 percent of the total), other non- 
metallics at $1,635,000,000 (13 percent), and metals at $2,915,000,000 
(24 percent). : 

The 39-percent increase in value of mineral output in 1947 compares 
with a 21-percent increase in the value of agricultural products, an 11- 
percent gain in all products combined, and a 12-percent increase in 
national income. 'This comparison is based upon Bureau of Agricultural 
Economies reports on cash receipts from marketing farm products 
($30,014 million in 1947 and $24,864 million in 1946) and upon Bureau 
of Foreign and Domestic Commerce reports on gross national product 
($235.7 billion in 1947 and $212.6 billion in 1946) and national income 
($201.7 billion in 1947 and $179.6 billion in 1946). 


O) » 1047 yia of mines, mills, and smelters in the United States 
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FIGURE 1.—Trends in value of mineral production in the United States, 1880-1947. 


Volume of Production.—Increases in the physical volume of pro- 
duction in 1947 compared with 1946 were 11 percent for minerals, 
2 percent for agricultural products, and 10 percent for manufactures, 
according to the Federa Reserve Board. The Board's index of 
mineral production (1935-39=100) reached a record annual high of 
149 in 1947 and a record monthly high of 156 in December 1947. 
While mines were yielding their greatest outputs and farms were 
operated nearly at record levels, the physical volume of manufactures 
in 1947 was only three-fourths that of the 1943 peak. 

The tonnages of mineral fuels produced in 1947 averaged 9 percent 
greater than 1946. Output of bituminous coal and lignite was up 
16 percent, a result of strong demand and fairly tranquil labor-manage- 
ment relations. Anthracite production, on the other hand, declined 
5 percent, apparently owing to inadequate stocking of coal for winter 
consumption by home owners. Nine percent more petroleum, 10 
percent more natural gas, and 14 percent more natural gasoline, 
related products, and liquefied petroleum gases were pumped in 1947 
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FIGURE 2.—Comparison of growth of physical volume of mineral production with that of agricultural and 
industrial production (manufactures and minerals) and population, 1900-47 1 


than in 1946. All these major mineral fuels except anthracite estab- 
lished production records in 1947. 

Metals, as a group, showed the largest quantitative gain—31 
percent—in 1947 compared with 1946, but this represented not much 
more than recovery from the set-back of iron-mine and nonferrous- 
smelter strikes in the spring of 1946. The tonnage of metals produced 
in 1947 was only 13 percent greater than in 1940, whereas that of 
mineral fuels was 40 percent and of other nonmetallic minerals 61 
percent. JIron-ore and pig-iron outputs were 33 and 29 percent, 
respectively, more in 1947 than in 1946. Ferro-alloys production 
was up 19 percent, stimulating increases of 66 percent in vanadium 
and 32 percent in molybdenum. However, domestic mining of man- 
ganese ore (8 percent less than in 1946), chromite (77 percent less), 
and tungsten ore (40 percent less) continued the declines evident in 
1945 or earlier. Smelter production of copper, lead, and zinc from 
domestic ores increased 44, 30, and 11 percent, respectively, in 1947 
compared with 1946. The precious metals gold and silver managed 
to show gains of 48 and 83 percent, respectively, despite the fixed 

1 The following indexes have been used: Volume of farm production, U. S. Department of Agriculture; 
mineral p 1900-18, Warren Persons’ Forecasting Business Cycles; mineral production of 1919-47 


and industrial production, Federal Reserve Board; total population of the United States, Bureau of the 
ensus. 
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price of gold in an economy of rising production costs. Bauxite 
mining was 9 percent greater in 1947 than in 1946, and aluminum 
refining was 40 percent greater—both being peacetime records. How- 
ever, sales of primary magnesium ingot dE 41 percent in 1947, 
the fourth consecutive annual decline. The tonnages of ilmenite, 
antimony, and beryl concentrated in 1947 were 19, 43, and 45 percent, 
respectively, greater than in 1946, and in the case of ilmenite was an 
all-time high. On the other hand, mercury and platinum outputs 
dropped 8 and 42 percent, respectively. After an interval of many 
years, the United States returned in 1947 to the ranks of significant 
radium producers; the refinery in New York State, built during World 
War II, changed its input to predominantly domestic ores. 

Mining of nonmetallic minerals (other than fuels) was 13 percent 
more active in 1947 than in 1946, and compared with 1940 it was at a 
higher level of output than the mining of either fuels or metals. The 
postwar building boom pushed tonnages of cement, sand and gravel, 
stone, slate, and gypsum sold in 1947 10 to 16 percent above 1946; 
this was a peacetime high for sand and gravel and an all-time high for 
the others. Among the chemical and fertilizer minerals, phosphate 
rock made the most pronounced gain (32 percent), while sulfur, 
pyrites, potash, lime, fluorspar, and barite increased 13 to 19 percent. 
Salt sales increased 7 percent. These were record tonnages for all 
eight of these important nonmetallics, except that fluorspar output 
was greater during World War II. Strong demand by the ceramics 
industries—glass, porcelain enamel, pottery, refractories, and struc- 
tural clay products—induced record quantitative highs by these 
1947 gains over 1946: Clay 10 percent, ground feldspar 3 percent, 
boron minerals 17 percent, and zircon about 50 percent. Among other 
nonmetallic minerals, talc (with pyrophyllite) and asbestos increased 
13 and 71 percent, respectively, for new highs, and appreciable gains ` 
were also made by bromine (83 percent) and magnesite (16 percent). 
Moderate advances were shown by abrasive garnet and graphite, 
while mica and peat declined. 

Number of Firms.—There were about 34,000 mining firms in the 
United States September 30, 1947, more than in any year since 1942, 
according to the Department of Commerce. During 1944-47 about 
18,000 new mining firms were formed and 15,000 discontinued, a net 
gain of 3,000.2 Since 1939 the number of petroleum and gas producers 
increased from 30 to 49 percent of the total number of mining firms, 
whereas the number of coal and metal producers declined from 56 to 
38 percent of the total and nonmetallics producers remained at 
13—14 percent. 

Among mineral and metal processors in 1939-47, the number of 
firms smelting, refining, and semifabricating metals expanded 63 per- 
cent, the number fabricating metal products gained 70 percent, and 
the number manufacturing stone, clay, and glass products increased 
85 percent. The notable increase in the last-named group occurred 
abruptly in 1946; to the 8,000 producers of stone, clay, and glass 
products in the fall of 1945 were added in 1946 6,000 new producers, 
while only 1,000 discontinued business. 


2 Churchill, Betty C., Revised Estimates of the Business Population, 1929-48: Survey of Current Busi- 
ness, vol. 29, No. 6, June 1949, pp. 19-24. 
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Number of mining and mineral and metal processing firms in the United States 
on Sept. 30, 1939-47 


[U. S. Department of Commerce] 


Mining firms Mineral- and metal-processing firms 
Year Meta] | Petrole- | yop. Metal Fabri- | Products| Stone, 
and coal | UM and metallic Total | smelting | cated | of petro- |clay, and 
minin natural minin mining and metal |leum and, glass 
8 gas g refining | products | coal | products 
1030 AA ceo 20, 200 10, 900 5, 000 36, 100 3, 800 10, 500 1, 200 7, 100 
1940: o testis eoe 20, 100 12, 600 5, 000 37, 700 4, 000 10, 800 1, 300 7, 200 
1041... ecco 21, 000 13, 600 4, 700 39, 300 4, 200 11, 500 1, 300 7, 500 
1942. a) ek ts iuc 16, 600 14, 100 4, 500 35, 200 4, 300 11, 700 1, 300 7, 500 
jk ee ----- 2, 500 K 4, 000 31, 100 4, 300 11, 800 1, 200 7, 300 
E A 11, 900 15, 200 3, 900 31, 000 4, 500 12, 400 1, 200 7, 200 
19045... oe sc 11, 700 15, 900 3, 700 31, 300 5, 000 13, 700 1, 300 7, 900 
EE 2, 200 16, 500 4, 200 32, 900 6, 000 16, 300 1, 400 12, 600 
UE 13, 000 16, 800 4, 400 34, 200 6, 200 17, 900 1, 400 13, 100 


National Income.—Two percent of the national income of the 
United States in 1947 originated at mines, according to the United 
States Department of Commerce. Products of mines, however, were 
the basis of a substantial part of the manufacturing industries, where 
30 percent of the national income originated, and they directly or 
indirectly were responsible for much of the commerce, construction, 
and services (private and public), where 58 percent originated. The 
basic food and raw-material production industries contributed 23 bil- 
lion dollars to the national income in 1947, of which 81.4 percent was 
from farms, 17.8 percent from mines, 0.6 percent from fisheries, and 
0.2 percent from forests. Of the 4-billion-dollar mine income, 50 per- 
cent was from coal mining, 29 percent from petroleum and natural-gas 
extraction, 12 percent from metal mining, and 9 percent from non- 
metallic minerals. 

National income is defined as the aggregate earnings of labor and 
property that arise from the current production of goods and services 
by the Nation’s economy. Its five principal components, together 
with the value of each for the mining industry in 1947, in millions of 
dollars, are as follows: Wages and salaries, 2,918. Supplements to 
wages and salaries (employer contributions for social insurance and 
private pension funds, pay of military reserve, etc.), 142. Income of 
corporate and unincorporated enterprises before taxes, 1,102. Inven- 
tory adjustment, —84. Net interest, 13. Total, 4,091. 


National income originating in mining and related manufacturing industries in 
the United States, 1943—47, in millions of dollars 


[U. S. Department of Commerce] 


Industry 

Bituminous coal and lignite. ........................ 1, 130 1, 271 1, 204 1, 248 1, 718 
ATIURTACI(G eke he beck sal cee oie EE 211 238 219 281 304 
Petroleum and natural gas. ........................- 671 800 795 930 1, 199 
Metals: ene EE enee, 507 417 349 324 507 
Nonmetallic minerals ---------------------------- 238 224 222 293 363 

Total Mining. EE 2, 757 2, 950 2, 789 3, 076 4, 091 
Iron and steel products t... 22-2 ee 9, 099 9, 081 7,976 5, 544 7, 607 
Nonferrous metal products. -__.....--...-.--------.-- 1, 939 1, 942 1, 659 1, 774 2, 136 
Products of petroleum and coal...................... 1, 502 1, 360 1, 326 1, 684 2, 253 
Stone, clay, and glass produets. ..................... 1, 193 1, 137 1, 147 1, 562 1, 910 


1 Including ordnance. 


Equipment and Materials.—The mining industry spent $690,000,000 
for new plant and equipment in 1947 compared with $560,000,000 in 
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1946, according to the United States Department of Commerce. Cor- 
responding expenditures for prewar years were $680,000,000 in 1941, 
$560,000,000 in 1940, and $380,000,000 in 1939. 

Apparent consumption of industrial explosives in the United States 
was at the record high of 598,365,298 pounds in 1947 compared with 
499,491,102 pounds in 1946, as tabulated by the Bureau of Mines. 
The 1947 usage comprised 122,348,571 pounds of permissible high 
explosives, 476,016,727 pounds of high explosives other than permis- 
sibles, 36,464,100 pounds of black blasting powder, and 16,561,539 
pounds of liquid-oxygen explosive. Of these, 47 percent was sold for 
coal mining, 16-17 percent each for metal mining, nonmetallic mining 
(including quarrying), and construction (railway and other), and 3 
percent for other purposes. 

Productivity.—Output of bituminous coal per man-day worked and 
of usable iron ore per man-hour were 22 and 8 percent, respectively, 
higher in 1947 than in 1939, according to the Bureau of Mines. On 
the other hand, output of anthracite per man-day was 8 percent lower. 
Production of recoverable copper per man-hour in 1947 was 9 percent 
above that of 1939, as reported by the Bureau of Labor Statistics, but 
recoverable lead and zinc was 9 percent below. 


CONSUMPTION 


Nine important minerals that were consumed in record quantities 
in 1946 met continued increases in demand in 1947, again achieving 
record consumption: Petroleum, natural gas, natural gasoline (plus 
liquefied petroleum gases), phosphate rock, potash, titanium, carbon 
black, barite, and feldspar. In addition, consumption of sulfur, 
salt, lime, and stone were at all-time highs in 1947. 

Consumption of bituminous coal increased 9 percent in 1947 com- 
pared with 1946, but anthracite declined 11 percent. The gain by 
petroleum was 8 percent, natural gas 10 percent, and natural gasoline 
and liquefied petroleum gases 15 percent. Consumption of iron ore, 
manganese ore, and molybdenum was 33, 25, and 35 percent, respec- 
tively, greater in 1947. The base metals (primary and secondary) 
were used in larger tonnages—copper 22 percent, lead 25 percent, 
and tin 9 percent—except that zinc withdrawals decreased 2 percent. 
The light metals aluminum and magnesium were absorbed by industry 
in 1947 in about the same quantities as in 1946, but shortages of 
electric power prevented aluminum production from meeting full 
demand. Similarly, the demand for titanium dioxide could not be 
met, because construction of manufacturing facilities lagged behind 
requirements for the pigment, yet consumption of titanium concen- 
trates increased 23 percent. Consumption of major chemical and 
fertilizer minerals increased in 1947 as follows: Sulfur, phosphate rock, 
and fluorspar, 20-24 percent; potash and barite, 16-17 percent; salt, 
7 percent; and carbon black, 0.2 percent. Cement, lime, sand and 
gravel, stone, and clay gained 10-16 percent. 

Future trends in the use of petroleum, natural gas, gold, and base 
metals were suggested.* The uses of limestone were detailed.5 | 

3 The quantity of liquid-oxygen explosive is not included in the 1947 total in the preceding sentence 
because comparable figures for previous years are not available. 

4 Seventy-Five Years of Progress in the Mineral Industry, Am. Inst. Min. and Mct. Eng., New York, 1947: 
Wilson, Robert E.,and Roberts, J. K., Petroleum and Natural Gas; Uses and Possible Replacements, pp. 722-744. 
Anderson, P. M., The Future of Gold in World Economy, pp. 603-614. 

Jeffries, Zay, Metals and Alloys of the Future, pp. 745-758 


5 Bowles, Oliver, and Jensen, Nan C., Industrial Uses of Limestone and Dolomite: Bureau of Mines Inf. 
Circ. 7402, 1947, 19 pp. 
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STOCKS 


Producers increased their stocks of anthracite 180 percent, phos- 
phate rock 33 percent, and primary aluminum 6 percent, whereas they 
decreased stocks of slab zinc, refined primary lead, and potash 57—67 
percent, refined primary copper 38 percent, and sulfur and cement 9-12 
percent. Producers and consumers of pig iron and molybdenum 
added 8 and 23 percent, respectively, to their inventories. Consumers 
of bituminous coal, refined copper, and lead built up their stocks 11, 3, 
and 19 percent, respectively, but slab-zinc consumers used up 13 per- 
cent of their stocks during 1947. The quantity of pig tin and tin in 
ores and concentrates held by industry and by the Reconstruction 
Finance Corporation increased 10 percent during 1947, returning to 
the level extant at the end of 1945. 


PRICES 


Mineral prices in 1947 surged 21 percent higher than in 1946, 
according to the Bureau of Mines index of producers’ realizations on 
24 minerals representing about 96 percent of the total value of United 
States mineral production. As a group, fuels again showed the greatest 
price increase—24 percent ; metals were up 18 percent and nonmetallics 
(other than fuels) 10 percent. Of the 24 major minerals, the sharpest 
price advances were for natural gasoline and cycle products (43 per- 
cent), crude petroleum (35 percent), lead (32 percent), and copper (30 
percent). Bituminous coal and pig iron increased 20-24 percent; sand 
and gravel and phosphate rock, 12-16 percent; sulfur, salt, cement, 
and clay, about 10 percent; and anthracite, natural gas, ferro-alloys, 
and stone, about 5 percent. The prices of aluminum, magnesium, 
gold, and silver were steady during 1947, and those of zinc and 
molybdenum dipped 1 percent. The only appreciable decrease was 
for potash—down 5 percent. Highest prices on record were paid in 
1947 for bituminous coal, anthracite, and lead. Furthermore, the 
average prices of petroleum (Oklahoma-Kansas), steel, copper, zinc, 
and tin were at levels unsurpassed since 1920, as also was that of silver, 
except for 1946. 


Weighted average price index of 24 major mineral commodities, 1941—47 


[1940 — 100] 
1941 1942 1943 1944 1945 1946 1 1947 3 
Minerals (all groups)........... 109. 4 114. 7 119. 7 122. 7 125.3 138. 7 167. 8 
etals?z ooo 109. 2 114. 2 117.1 118. 0 120. 9 132. 4 156. 6 
Mineral fuels............... 110.7 116.2 122. 6 126. 9 129. 5 145. 3 180. 4 
Nonmetals (otherthan fuels). 103. 1 108. 8 112. 0 113.7 115.4 122. 2 134. 6 


1 Revised figures. 2 Subject to revision. ?Includes bonus payments on copper, lead, and zinc, 1942-47. 


The Bureau of Labor Statistics index (1926—100) of wholesale 
prices for all commodities rose 26 percent from 121.1 in 1946 to 152.1 
in 1947, and for farm products alone 22 percent from 148.9 to 181.2. 
The indexes for various mineral products in 1946 and 1947, respec- 
tively, were as follows: Bituminous coal, 133 and 158; coke, 140 and 
167; anthracite, 109 and 118; petroleum products, 68 and 90; gas, 80 
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and 85; iron and steel, 110 and 134; structural steel, 118 and 135; 
nonferrous metals, 100 and 140; fertilizer materials, 87 and 106; 
cement, 104 and 116; brick and tile, 123 and 140; paint and paint 
materials, 119 and 163. 

Salient statistics of production and payments under the Premium 
Price Plan are presented in the Copper, Lead, and Zinc chapters of this 
volume. Costs, income, and operating margins of mines receiving 
premium payments were reviewed by Jesse L. Maury, formerly of the 
Civilian Production Administration Premium Price Quota Committee.® 

A comparison of the prices of fuels used competitively for space 
heating, power plants, railroads, and ships was made by an economist 
of the Socony-Vacuum Oil Co.’ 


FOREIGN TRADE 


United States exports of mineral products were double imports in 
1939, some 85 percent of imports in 1946, and & third more than 
imports in 1947. The reversal of trend in 1946 was due to unusually 
strong postwar demand in the United States and to weakened demand 
in Europe and the Orient, where the destruction of factories and 
transport affected purchasing power and, temporarily, the ability to 
utilize raw materials. 

The principal mineral imports, in order of value in 1947, were 
petroleum, copper, diamonds, and tin. 'The leading exports were 
coal, copper, and petroleum. The position of coal as the greatest 
mineral export is a temporary situation brought about by the dis- 
location of coal mining in Europe. 


Principal mineral products imported into and exported from the United States, 
1939 and 1946-47 


[U. S. Department of Commerce] 


Quantity Value (thousand dollars) 
Mineral Sg EEN 
1939 1946 1947 1939 1946 1947 
IMPORTS 
Fuels: Petroleum (thousand barrels)...... 28, 562 89, 210 99, 284 19, 570 | 101, 656 161, 535 
Ores and concentrates: 
Bauxite (long tons). .................- 520,179 | $852,005 |1, 821, 580 3, 765 5, 965 11, 870 
Chromite (short tons)................- 355,612 | 757,391 |1, 106, 180 3, 815 11, 459 18, 867 
Copper (short tons of metal. 7, 202 22, 666 48, 823 1, 155 5, 293 19, 165 
Iron ore (thousand long (onst. 2, 413 2, 754 4, 903 5, 866 10, 371 22, 096 
Lead (short tons of metal). 12, 317 28, 377 44, 442 1, 064 3, 056 8, 561 
Manganese ore (thousand short tons). 702 1, 515 1, 298 8, 408 29, 658 21, 291 
Tin (long tons of metal) ............... 500 38, 070 30, 510 418 26, 969 20, 245 
Tungsten (short tons of metal)........ 743 3, 435 3, 009 998 5, 929 6, 422 
Metals (including scrap): 
Aluminum (short tons) ............... 14, 336 57, 100 31, 329 3, 385 12, 236 6, 300 
Copper (short tons)------------------- 8,398 | 272,071 | 339, 846 1, 537 66, 436 133, 281 
Lead (short tons). ..................-. 6,742 | 103,345 | 176,414 386 14, 435 41, 525 
Nickel (short tons)...................- 64,796 | 104, 734 88, 408 29, 078 49, 858 45, 596 
Platinum group (troy ounces)......... 268,418 | 339,836 | 265, 486 8, 830 11, 940 9, 885 
Tin (long tons). ..................-.-- 70, 102 15, 520 24, 899 70, 591 18, 507 42, 685 
Zine (short tons).....................- 31,341 | 108,152 77, 170 1, 927 16, 777 15, 267 
Nonmetallic minerals: 
Asbestos (short tons).................. 242,561 | 456,688 | 594,839 9, 095 18, 731 29, 822 
Diamonds (thousand carats): 
Industrial. 3, 569 4, 625 3, 920 9,726 | 14, 298 12, 841 
E A tie 642 1, 649 1, 423 35,374 | 166, 637 96, 523 
Mica (short tons). ...................- 6, 280 13, 944 11, 685 1, 059 7,119 7, 469 


* Maury, Jesse L., Production Costs Under Premium Price Plan: Eng. and Min. Jour., vol. 148, No. 7, 
July 1947, pp. 86-87. 


1 McIntosh, A. J., Competitive Fuel Prices: Min. and Met., vol. 28, No. 489, September 1947, pp. 447-450. 
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Principal mineral products imported into and exported from the United States, 
1989 and 1946—47— Continued 


it Value (thousand dollars 
Mineral Quay e VAS housed O 
1939 1946 1047 1939 1946 1947 
EXPORTS 
Fuels: 
Anthracite (thousand short tons). .... 2, 590 6, 497 8, 510 19, 920 63, 844 90, 220 
Bituminous coal (thousand short tons) 11, 500 41, 209 68, 606 42,778 | 238,087 528, 198 
Petroleum (thousand barrels) 72, 064 42, 574 46, 356 92, 790 74, 132 99, 074 
Metals (including scrap): 
Aluminum (short tons). .............. 37, 108 17, 334 63, 121 20, 802 10, 132 33, 188 
Copper (short tons) ..................- 427, 517 97,475 | 196,999 97, 160 38, 575 102, 456 
Iron, scrap (thousand short tons)..... 4,015 149 194 55, 912 3, 385 9, 800 
Molybdenum (short tons) ............ 21, 777 282 1, 495 14, 067 371 2, 232 
Nickel (short tons) NONE 10, 167 7,977 12, 037 6, 318 7, 408 12, 156 
Zinc (short tons)---------------------- 11, 223 61,070 | 117,567 1, 596 12, 601 27, 051 
Nonmetallic minerals: 
Cement (thousand barrels). .......... 1, 146 5, 163 6, 771 2, 353 13, 485 21, 827 
Phosphate rock (long tons)............ 949,006 | 633,340 | 753,317 5, 233 5, 453 7, 005 
Potash materials (short tons). . ....... 140,329 | 120,727 | 124,909 5, 255 8, 039 8, 686 
Sulfur, native (thousand long tons)... 653 1, 246 1, 350 11, 682 24, 215 27, 707 


EMPLOYMENT, WAGES, AND SAFETY 


The mining industry in 1947 maintained 8 percent more employees 
than in 1946 and 13 percent more than in 1939, according to the 
Bureau of Labor Statistics. However, there were fewer metal and - 
anthracite miners in 1947 than in 1939. 

Employee earnings in the mining industry in 1947 were 15 percent 
above those in 1946. The average annual earnings per full-time 
employee were $1,526 in 1929, dropped to $990 by 1933, and then 
climbed steadily (except for a moderate dip in 1938) to $2,719 in 
1946 and $3,114 in 1947. The greatest gain was by soft-coal miners, 
whose earnings were 91 percent of the national average of all workers 
in 1929 and 124 percent in 1947. 


Number of employees and average earnings in mining and related manufacturing 
industries, 1939 and 1946-47 


[U. S. Bureau of Labor Statisties] 


Number of full-time : 
; Average annual earnings 
equivalent employees : 

Industry (thousands) per full-time employee 

1939 1946 1947 1939 1946 1947 
Bituminous coal and lignite............... 381 391 428 $1, 197 $2, 724 $, 213 
Anthracite..._._....-.-------------------- 88 82 80 1, 406 2, 890 3, 125 
Petroleum and natural eas 187 221 234 1, 684 2, 819 3, 167 

E EE ete lc es 103 88 100 1, 518 2, 636 E 
Nonmetallic minerals. .................... 73 89 95 1,171 2, 371 2, 663 
Total mining. _........--..-_------- 832 871 937 1, 367 2, 719 3, 114 
Iron and steel products !1.................. 1, 155 1, 670 1, 863 1, 549 2, 606 3, 063 
Nonferrous metal produets................ 284 408 483 1, 521 2, 717 2, 963 
Products of petroleum and coal. .......... 135 219 228 1, 852 3, 183 8, 610 
Stone, clay, and glass products............ 343 474 503 1, 359 2, 380 2, 674 


1 Including ordnance. 


The average number of days worked by the mining and metallur- 
gical industries (exclusive of the oil and gas industry) was 259 in 
1947, according to the Bureau of Mines. This was 6 percent more 
than the 244 active days in 1946 but still 5 percent less than the 273 
active days in 1945. 
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The safety record of the mineral industries improved in 1947 and 
was better than in 14 of the preceding 16 years. The frequency of 
injuries decreased from 55.5 per million man-hours of work in 1946 
to 53.4 in 1947. The gain was entirely in nonfatal injuries (54.7 to 
52.5), however, for the frequency of fatal injuries worsened from 0.86 
per million man-hours in 1946 to 0.95 in 1947. The actual number of 
fatalities was 1,167 in 1946 and 1,406 in 1947. The preceding figures 
exclude the oil and gas industry, which experienced 14.9 injuries per 
million man-hours in 1946 and 15.1 in 1947; its fatalities numbered 
169 in 1946 and 149 in 1947. 

Detailed monthly statistics on employment, wages, and safety in 
the mining industry during World War II and immediately thereafter, 
compiled by the War Production Board and Civilian Production 
Administration, were published.’ 


INCOME AND TAXATION 


The income of all enterprises in the mining industry was 1,102 
million dollars in 1947 compared with 687 in 1946 and 529 in 1945. 
These totals are before deduction of depletion charges and taxes. 
Federal and State taxes on corporate income in the mining industry 
E between 27 and 34 percent in 1942-47 and were 32 percent 
in 1947. 


Distribution of corporate income and total income of unincorporated mining and 
related manufacturing enterprises in the United States in 1947, in millions of 


dollars ! 
[U. S. Department of Commerce] 


o eae e RS E NOS 
Taxes Divi- , corpor- | Meome 
Industry Undis- of all 
(F SE Ge tribut- | Total a enter- 
: ed Gen | prises 
State) ments prises 
Bituminous coal and lignite............... 85 43 97 225 50 275 
Anthracite... EES 14 17 11 42 3 45 
Petroleum and oaturaleag 81 80 126 296 139 435 
Mötals 652 e a doo 72 79 73 224 8 232 
Nonmetallic minerals -------.-------- 32 27 49 108 7 115 
Total mining....................... 284 255 356 895 207 1, 102 
Iron and steel Groduets? ............... 838 358 796 1, 992 139 2, 131 
Nonferrous metal products. -.--.-.---.--.-- 287 144 313 744 123 867 
Products of petroleum and coal___._.____- 396 391 717 1, 504 5 1, 509 
Stone, clay, and glass produets............ 210 110 197 517 62 579 
1 Before deduction of depletion charges. 
3 Including ordnance. RESERVES 


A study in great detail of the mineral reserves of the United States 
was made by the Bureau of Mines and Geological Survey in 1945 
and published in 1947.29 There was considerable comment on the 
domestic iron-ore position.“ The imminent shortages of various 


8 Croston, John, Jr., and Butcher, Helen A., Employment, Production, Wage and Safety Statistics in 
the Mining Industry, 1939-46: Am. Min. Cong., 1947, 189 pp. 

9 Staffs of the Bureau of Mines and Geological Survey, Mineral Position of the United States: Hearings 
Before a Subcommittee of the Committee on Public Lands, U. S. Senate, 80th Cong., Ist Sess., May 15-20, 
1947, appendix, pp. 165-310. Summarized in Engineering and Mining Journal, Interior Department 
Revises Mineral Reserve Estimates: Vol. 148, No. 6, June 1947, pp. 80-83. 

i gie tas d W., Iron-Ore Reserves of the Lake Superior District: Min. and Met., vol. 28, No. 481, January 
» DP. . 
S Fark, Charles E; Jr., What To Do About Our Iron-Ore Reserves; Min, and Met, vol, 28, No, 484, April 
pp. : 

White, C. M., Iron Ore and the Steel Industry: Seventy-five Years of Progress in the Mineral Industry, 

Am. Inst. Min. and Met. Eng., New York, 1947, pp. 559-586, 
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minerals means that greater attention must be directed toward 
finding more ore and getting better recoveries from known deposits.” 

The following text and illustrations are quoted from the summary, 
prepared by Samuel G. Lasky and E. W. Pehrson, of the Bureau of 


Mines and Geological Survey reserve study cited in the preceding 
paragraph. 

Owing to the nature of mineral occurrence and the relatively small quantity 
of available information on the economic geology of the United States, it must 
be recognized that present knowledge of the country's mineral resources repre- 
sents only a fraction of that needed for a comprehensive and reliable appraisal 
of our ultimate mineral wealth. Consequently, the data on resources presented 
in this report are restricted to deposits in known mineralized areas as appraised 
on the basis of current information. No allowances have been made for future 
discoveries in new areas. The quantitative estimates presented herein include 
measured, indicated, and inferred reserves, as defined elsewhere in this study. 
Inferred reserves comprise material of which there is little if any visual evidence, 
although its occurrence can reasonably be inferred from geologic evidence. Many 
of the estimates include substantial proportions of inferred ore, so that, in general, 
they are considerably more inclusive than those ordinarily used in commercial 
practice. 

Resources are classified further as commercial and submarginal. For the pur- 
pose of this report, commercial reserves are broadly defined for most minerals 
as material available under the economic and technologie conditions prevailing 
in 1944. For a few minerals, estimates were based on good prewar conditions. 
Submarginal resources include deposits that cannot be exploited with monetary 
profit, except under more favorable economic conditions, improved technology, 
or both. Because the estimates of commercial reserves have been based on 
economie conditions considerably more favorable than the average prevailing 
in the past, the term "commercial" has been used broadly and should not be ` 
interpreted as implying that the reserve is commercially available in the sense in 
which the term usually is employed. In the accompanying illustrations, the 
word “commercial” has been set off in quotation marks to indicate that it has 
been used in a qualified sense. 

Figure 3 compares the estimated commercial reserves of 41 commodities in 
known deposits with the average annual production and consumption during the 
decade 1935 to 1944. "The reserves of 15 of the minerals shown in the graph are 
equivalent to more than half a century of requirements at the 1935—44 rate of 
consumption. This group includes coal and iron ore and the fertilizer minerals, 
phosphate rock, potash, and nitrates. The reserves of magnesium, derived 
chiefly from sea water and underground brines, are virtually unlimited. This is 
true also of nitrates, obtained from atmospheric nitrogen, and of salt, available in 
vast underground deposits and in sea water. The United States has a monopoly 
on commercial supplies of helium, and the known reserves are relatively large in 
terms of the rate at which it has been used. The United States also produces 
most of the world’s molybdenum, and the reserve position is favorable. This 
country has sizable reserves of the titanium minerals, rutile and ilmenite, but here- 
tofore they have supplied only part of its needs. 

The estimated commercial reserves of three minerals—sulfur (all forms), bis- 
muth, and fluorspar—are equivalent to 33 to 39 years of supply at the average 
rate of use from 1935 to 1944, and those of the remaining 23 commodities shown 
in figure 3 are equivalent to less than 25 years. "This group includes such highly 
essential minerals as bauxite, zinc, copper, petroleum, lead, most of the ferro- 
alloying minerals, tin, and several nonmetallic minerals that have very important 
uses. 

Attention is called to the fact that the estimates of natural-gas and petroleum 
reserves contain only ‘‘proved”’ reserves. If estimates also included the indicated 
and inferred categories, these two commodities would doubtless occupy a much 
more favorable position in the chart. 


11 Cates, Louis S., and Bancroft, Howland, Techniques of Mineral Exploitation of the Future: Seventy- 
five Years of Progress in the Mineral Industry, Am. Inst. Min. and Met. Eng., New York, 1947, pp. 759-790. 

Lasky, Samuel G., The Search for Concealed Deposits—A Reorientation of Philosophy: Am. Inst. Min. 
and Met, Eng. Tech. Pub. 2146, Min. Technol., vol. 11, No. 3, May 1947, 8 pp. 
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ESTIMATED COMMERCIAL” RESERVES AS OF 1944,IN KNOWN DEPOSITS, 
COMPARED WITH 1935-44 ANNUAL RATES OF PRODUCTION & CONSUMPTION 


Figures indicate only order of magnitude of estimated reserves. They do not imply that production at rates 
indicated.could be maintained for the full period shown. Estimates do not include allowance for future 
discoveries. 

RESERVES IN TERMS OF RESERVES IN TERMS OF 
YEARS OF PRODUCTION YEARS OF CONSUMPTION 
100 Ka H. 5o si 1 COMMODITY 
Unlimited 
d 


Magnesium 
Nitrates 


Molybdenum 
Rutile 
Potash 

Iron ore 
Iimenite 
Arsenic” 

Natura! gos 
Cobait* 
Sulfur 
Bismuth* 

Fluorspar 
Gauxite 
Zinc 
Gold 
Copper 
Petroleum 
Silver* 
Codmium* 
Leod 
Vonodium 
Mongonese 
18 BE Plotinum metois M3 
is | Antimony* B3 
38 Mercury E 
5g] Tungsten pa 
5 2 MS Tontolum* [i 
MI" Chromite | 
RESERVES NEGLIGIBLE-QUANTITATIVE COMPARISONS NOT SIGNIFICANT 
| Mica(strategic) | 
| Asbestos(iong-fiber) | 
| Graphite ( fiake) | 
| Nickei* | 
| Tin | 
| industrial diamonds | 
| Quartz crystoi | 


e 
Obtained chiefly as byproducts. Output dependent on rate of production of associated metals. 


FIGURE 3.—Estimated ‘‘commercial’’ reserves in known deposits in the United States compared with 
average annual rates of domestic production and consumption, 1935-44. 


The size of the reserves, in terms of past production, presents a somewhat differ- 
ent pattern. Since the United States produced considerably more phosphate 
rock, molybdenum, and sulfur than it consumed during the decade the size of 
the reserves in years of production is substantially less than in years of consump- 
tion. Toasmaller extent the same is true of bituminous coal and lignite, anthra- 
en helium, and petroleum, of which America was a net exporter from 1935 to 
1944. 

Production and consumption of natural gas were about equal during the 10- 
year period. Because the monetary status of gold and silver provides a ready 
market for all that is produced, for the purposes of figure 3 consumption of these 
metals was considered equal to the production. Consequently the size of re- 
serves of natural gas, gold, and silver is the same whether computed on the basis 
of consumption or of production. Production of all other commodities shown in 
the chart was less than the consumption in varying degrees; for this reason, the 
reserve expressed in years of production is larger than when expressed in years of 
consumption. The great disparity shown for cobalt is due to the fact that pro- 
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U. S. MINERAL POSITION—RELATIVE 
SELF-SUFFICIENCY 


Based on known “commercial” reserves, outlook for noteworthy 
discovery, and the possibility that known submarginal resources 
can be made available by technologic progress and improved 


economic conditions 


ACTUAL AND IMPENDING 


(Based on present technologic and economic condi- 
tions and on known “commercial’’ reserves) 


A. Virtual Self-sufficiency Assured for a 
Long Time 


Fluorspar (met- 
allurgical) 

Helium 

Magnesite 

Nitrates 

Phosphate rock 

Potash 

Salt 

Sulfur 


Bituminous coal Magnesium 
and lignite Molybdenum 

Anthracite 

Natural gas 


B. Complete or Virtual Dependence on 
Foreign Sources 


1. Small or remote expectation of improving posi- 
tion through discovery: 


Chromite Industrial 

Ferro-grade diamonds 
manganese Quartz crystal 

Nickel* Asbestos (spin- 

Platinum ning quality) 
metals 

Tin 


2. Good expectation of improving position 
through discovery: 


Cobalt* Graphite (flake) 


C. Partial Dependence on Foreign Sources, 
Actual or Impending 


1. Good expectation of improving position 
through discovery: 


Petroleum Arsenic* 
Bismuth* 
Cadmium* 
Copper 
Iron ore 
Lead 
Mercury 
Tantalum* 
Titanium 
Tungsten 
Zinc 


Fluorspar (acid- 
grade) 


2. Little hope of improving position through dis- 
covery: 


Antimony* 


High-grade 
Vanadium i 


bauxite 
Strategic mica 


* Domestic production chiefly byproduct. 


POTENTIAL 


(If technologic and economic changes permit use 
of known submarginal resources) 


A. Virtual Self-sufficiency 


Bituminous coal Aluminum ores Fluorspar (all 


and lignite Copper grades) 
Anthracite Iron ore Graphite 
Natural gas Magnesium (flake) 
Petroleum Manganese Helium 
Molybdenum Magnesite 
Titanium Nitrates 
Vanadium Phosphate rock 
Potash 
Salt 
Sulfur 


B. Complete or Virtual Dependence on 
Foreign Sources 


Platinum Industrial 
metals diamonds 
Tin Quartz crystal 
Asbestos (spin- 
ning quality) 


C. Partial Dependence on Foreign Sources 


Antimony Strategic mica 
Arsenic 

Bismuth 

Cadmium 

Cobalt 

Chromite 

Lead 


Mercury 
Nickel 
Tantalum 
Tungsten 
Zinc 


FIGURE 4.—United States mineral position in 1944; relative self-sufficiency of principal metals and minerals. 
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duction represented a very small fraction of the consumption. The lack of sizable 
production was due to the limitations imposed by the byproduct nature of cobalt 
in much of the reserve and the economic unavailability of other portions of the 
reserve. Commercial reserves of manganese and tantalum are relatively very 
small; but the output also has been small, so that in terms of years of 
production the reserve appears to be relatively large. 

The commercial reserves of strategic mica, long-fiber asbestos, flake graphite, 
nickel, tin, industrial diamonds, and quartz crystal either are nonexistent or so 
small that quantitative comparison with past production and consumption would 
have no significance. * * * 

Opinions differ on the outlook for an improved position in minerals through dis- 
covery of new deposits. Geologists in general believe that reserves in addition to 
those estimated will be found in present producing areas and in areas adjoining 
them as known deposits are worked out. They also are confident that the de- 
velopment of new techniques for ore finding will make possible larger-scale dis- 
covery in areas not now productive. On the other hand, the fact that the United 
States has been heavily prospected by traditional methods so that most of the 
easily discovered deposits already have been found and the slowing up of discovery 
in recent decades leads some students of the resource problem to hold a contrary 
view. In their judgment, the capital risks involved in exploring for hidden ore 
bodies on geological or geophysical inference will discourage large-scale pros- 
pecting. Nevertheless, there is general agreement that the search for new min- 
eral deposits must be pushed vigorously but that meanwhile other national policies 
should be based on the known resources. 

The Nation’s submarginal resources offer an additional base for improving its 
mineral position. With modern research techniques, many of the problems in- 
volved in employing.some of them can be solved in a relatively short time. The 
technologie advances that have made it possible to utilize resources previously 
considered worthless are likely to be matched by similar gains in the future—any 
assumption to the contrary underestimates the potentialities of engineering and 
metallurgical research. Progress in technology ean increase the availability of 
those minerals that are already widely used and bring into service some of the 
more plentiful elements in the earth’s crust that as yet have not been extensively 
employed in industry. Research can point the way to changes in trade practices 
that will make possible economic use of domestic resources not suited to present 
industrial processes, and the conversion of submarginal resources to commercial 
reserves will stimulate the search for new deposits. However, large submarginal 
resources are not known for all of the deficient minerals. 

Figure 4 presents, in a generalized manner, the United States mineral position 
based on the outlook for future discovery and on the possibility that technologic 
and economic changes will permit use of known submarginal resources. 


MINERAL POLICY DEVELOPMENTS 


Economic Cooperation with Europe.—The war’s aftermath presented 
no more urgent task than the recovery of Europe, where existed 
democratic institutions and industrial organization essential to world 
stability and progress. The United States was ready to furnish a 
substantial part of the money, food, and materials needed for the 
task, Secretary of State Marshall announced June 5, 1947.7? As a 
result, the following month 16 countries of western Europe formed in 
Paris the Committee for European Economic Cooperation. By fall 
President Truman had received reports, estimating the amount of 
foreign aid required and its impact on our economy, from three 
groups he had appointed—one headed by Secretary of Interior Krug, 
another by Secretary of Commerce Harriman, and the third by 
Chairman Nourse of the President's Council of Economic Advisers. 
The program was outlined by the President in & message to Congress 
December 19, 1947.8 


3 Marshall, George C., European Initiative Essential to Economic Recovery: U. S. Dept. of State Bull., 
vol. 16, No. 415, June 15, 1947, pp. 1159-1160. 

13 Truman, Harry S., A Program for United States Aid to European Recovery: U. S. Dept. of State Bull., 
vol. 17, No. 443, Dec. 28, 1947, pp. 1233-1243. 
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National Strategic Stock Pile.—By the end of 1947 Congress had 
appropriated $200,000,000 for expenditure and had authorized the 
obligation of an additional $75,000,000 on contracts for the purchase 
of strategic materials for the National Strategic Stock Pile. Of these 
appropriations, $32,200,000 was spent for actual deliveries (all in 
1947; none in 1946), and $183,600,000 was obligated in contracts for 
future delivery ($148,700,000 in 1947; $34,900,000 in 1946). An 
additional $320,000,000 worth of war-surplus materials had been or 
was about to be transferred to the stock pile from various Govern- 
ment agencies; the quantities of some of these materials exceeded 
stock-pile objectives and therefore resulted in unbalanced procure- 
ment. The strategic minerals subject to stock piling are defined and 
listed in Minerals Yearbook, 1946 (pp. 7-8). The program was 
authorized by the Strategic and Critical Materials Stock-Piling Act, 
the text of which is quoted in Minerals Yearbook, 1945 (pp. 14-17). 

The stock-pile procurement program during the latter half of 1947 
was governed by the following principles, according to the public 
supplement to the Munitions Board semiannual report of January 
23, 1948: 

(a) Every effort, short of interference with the concurrent needs of industry, 
has been made to procure those materials in which the stock piles are most lacking. 

(b) All materials have been purchased at not higher than current market prices 
and, in most instances, at prices a bit lower than current market prices. nless 
the material in question was far behind the required acquisition schedule even 
the current market price was not paid if this was felt to be out of line with com- 
modity prices in general. 

(c) Considering (a) and (b) above, every effort was made to advance the 
general progress of the stock-piling program. This should not be taken to indicate 
that any particular effort was made to spend the available funds as rapidly as 
possible. On the contrary, many purchase opportunities were passed over in 
instances where the immediate further acquisition of the material was not of 
great urgency and where the possibility existed of a tight, but urgently needed 
material becoming available in the near future. 


Premium Prices.—The Premium Price Plan, under which the Metals 
Reserve Company since February 1942 made payments for overquota 
domestic mine production of copper, lead, and zinc, expired June 30, 
1947. Congress passed the Allen bill (H. R. 1602) proposing to 
prolong these subsidies and to include manganese in the payments. 
However, President Truman vetoed the bill August 8. 

Government Organization.—The Solid Fuels Administration for 
Mi was liquidated June 30, 1947, pursuant to Executive Order 9847 
of May 6. | 

zen d of the preceding issues of this chapter have listed the names 
and titles of various United States Government officials closely iden- 
tified with mineral policy and administration. Such a list has been 
omitted from this chapter to provide space for additional economic 
data, but the pertinent names and titles may be found in the United 
States Government Manual and in the Congressional Directory, both 
published periodically by the Government Printing Office. | 

A comprehensive study of the national economy was published,'* 
which, among other relationships, shows the way in which the mineral 
industry meshes with the rest of the economy. Specialists reported 


14 Dewhurst, J. Frederic, and associates, America’s Needs and Resources: Twentieth Century Fund, 
New York, 1947, 812 pp. Fritz, Wilbert G., Natural Resources, chap. 23, pp. 573-598. 
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the economics of mineral-industry activity in 1947.5 One of the 
articles emphasized mineral-policy developments." 


TECHNOLOGY 


Technologic developments in mining, milling, metallurgy, and fuel 
utilization in 1947 were reported.” Twelve articles reviewed the 
. progress between 1871 and 1946 in mining and metallurgical practice.” 
A paper explained the formation of coal and described its types." 
Operations at the Robena mine of the H. C. Frick Coke Co.—largest 
coal mine in the world—were detailed.? Experiments were conducted 
on burning coal in place.?! 

Approaching exhaustion of the high-grade Lake Superior iron ores 
prompted progress in beneficiation.? Staff members of the St. Joseph 
Lead Co. detailed the history, geology, mining, milling, and smelter 
operations of its enterprises in southeastern Missouri, New York 
State, and Argentina. The director of the General Electric Co. 
nucleonics project explained some of engineering problems that must 
be solved before industry can utilize atomic energy 3 


WORLD REVIEW 


The most notable increases in world mineral production in 1947 
. compared with 1939 were for native sulfur (78 percent), bauxite (49 
percent), petroleum (45 percent), and chromite (43 percent). On the 
other hand, world output of silver decreased 41 percent, tungsten 
40 percent, magnesium metal 38 percent, and tin (smelter) 31 percent. 
There was furthermore a decline in 1947 equivalent to a fourth of 
1939 output for iron ore, manganese ore, lead, gold, and gem diamonds. 


15 Engineering and Mining Journal, vol. 149, No. 2, February 1948, pp. 67-95. 

Mining and Metallurgy, vol. 29, No. 494, February 1948, pp. 66-69, 93-94, 99-110, 127-145. 
lois Penmon, Bener W., Annual Review— Mineral Economics: Min. and Met., vol. 29, No. 494, February 

pp. e 

17 Dean, R. S., and Silkes, B., Metallurgical Research Program of the Bureau of Mines Relating to the 
Nonferrous Metals: Bureau of Mines Rept. of Investigations 4064, 1947, 22 pp. 

E eering and Mining Journal, vol. 149, No. 2, February 1948, pp. 96-117. 

Fieldner, A. C. and Ambrose, P. M., Annual Report of Research and Technologic Work on Coal: Bureau 
of Mines Kept. of Investigations 7417, 1947, 142 pp. 

Hyslop, M. R. (ed.), ASM Review of Metal Literature: Am. Soc. for Metals, vol. 4, 1947, 720 pp. 

Mining and Metallurgy, vol. 29, No. 494, February 1948, pp. 71-92, 95-98, 111-126. 

18 American Institute of Mining and Metallurgical Engineers, Seventy-Five Years of Progress in the 
Mineral Industry: New York, 1947, pp. 1-400. 

19 'Phiessen, Reinhardt, What is Coal? Bureau of Mines Inf. Circ. 7397, 1947, 53 pp. 
EE, Mining Congress Journal, Robena—The World's Largest Coal Mine: Vol. 33, No. 3, March 1947, pp. 


a Dowd, James J., and others, Experiment in Underground Gasification of Coal, Gorgas, Ala.: Bureau 
of Mines Rept. of Investigations 4164, 1947, 62 pp. 
wos Ri uis C., Gasification of Coal Underground: Min. Cong. Jour., vol. 33, No. 8, August 1947, 


p. 5. 
World Petroleum, Russian Progress in Underground Gasification of Coal: Vol. 18, No. 12, December 


1947, ph: 60-61. 
22 Holt, Grover, J., Research Widens Field for Iron-Ore Beneficiation: Eng. and Min. Jour., vol. 148, 
No. 2, February 1947, pp. 108-111. 

Tartaron, Francis X., Iron-Ore Beneficiation Shows Healthy Growth: Eng. and Min. Jour., vol. 149, 
No 2, February 1948, pp. 110-113. 
Das Bir Technology Will Solve Our Iron-Ore Problems: Eng. and Min. Jour., vol. 148, No. 7, July 
1947, pp. . 

33 Mining and Metallurgy, vol. 28, No. 488, August 1947, pp. 362-411. 

4 Winne, H. A., and Prentice, B. R., Application of Atomic Energy to Industry: Am. Inst. Min. and 
Met. Eng., Seventy-Five Years of Progress in the Mineral Industry, 1871-1946, 1947, pp. 706-721. 
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Comparison of world and United States production of principal minerals in 1939 
and 1947 1 


[Compiled'by B. B. Mitchell and P. Roberts] 


1939 1947 
World United States World United States 
Mineral 
Per- Per- 
Thousand metric tons | cent of | Thousand metric tons | cent of 
world world 
Fuels: 
Antbracite 119, 096 46, 708 39 120, 279 51, 882 43 
Bituminous coal and lignite....... 1, 527, 904 358, 205 23 | 1,518, 721 561, 544 37 
H (thousand barrels) 2,086,160 | 1, 264, 962 61 | 3,022,030 | 1, 856, 107 61 
Metals: 
Aluminum (smelter).............. 721 148 21 1, 073 519 48 
Antimony 4... ooo 39 (3) 1 35 4 11 
Arsenic (smelter) ................- 57 20 35 53 17 32 
Banilor esie DERE 4, 344 381 9 6, 469 1, 221 19 
er A 1, 163 4 (5) 1, 650 1 (5) 
2 A aaa 2, 192 661 30 2, 210 769 35 
Copper (smelter) . ................ 2, 174 698 32 2, 230 857 38 
Gold (thousand troy oz.)--------- 40, 040 4, 621 12 28, 800 2, 165 8 
Iron EE Eeer 204, 000 52, 562 26 182, 000 94, 586 52 
Iron, Pig sce sete go aceon. 102, 029 32, 322 32 99, 000 54, 559 55 
Lead (smelter).................... 1, 733 404 23 1, 282 400 31 
Magnesium (emelter) -_---------- 29 3 10 18 11 61 
Manganese ore ----------------- 5,175 30 1 3, 800 119 3 
Mercury (thousand flasks)... 145 19 13 144 23 16 
Molybdenum..................... 15 14 93 14 12 86 
Nickel... lu ot et vem 122 (3) (3) 138 1 1 
—— group (thousand troy 
PD UN RECHNER DRE eR 543 41 8 491 18 4 
Silver (thousand troy og). 266, 902 63, 872 24 165, 600 38, 587 23 
Tin (thousand long tons). .......- 173 (3) (5) 112 (3) (5) 
Tin (smelter; thousand long tons) - ECH REENEN ceases 125 33 
Tungsten concentrates 8. 4 42 4 4 10 26 3 12 
Zinc (smelter). ..................- 1, 650 460 28 1, 580 728 46 
Nonmetallic minerals: 
ASDesLOS EE 560 14 3 873 22 3 
Cement-.------------------------- 93, 000 21, 267 23 84, 267 32,315 38 
Diamonds, gem (thousand carats) . 12.501 E, eee D (di AAA, Renee 
A 22 beer 4577 166 429 660 299 45 
Gypsum ti... 8,031 2, 927 36 13, 500 5, 632 42 
Magnesite A EAA TE 2, 000 181 9 1, 800 341 19 
Mica EE 37 23 62 65 45 69 
Phosphate rock .................. 11, 583 3, 817 33 4 14, 404 9, 233 4 64 
Potash (K30 equivalent). ........ 3, 250 283 9 2, 989 956 32 
al AM hee A 10, 000 528 5 8, 000 956 12 
Salt, common....................- 36, 000 8, 417 23 40, 309 14, 640 36 
Sulfur, native (thousand long tons) 2, 700 2, 091 77 4, 800 4, 441 93 
Tale and pyrophyllite 4._________- 510 230 45 850 468 55 


1 Partly estimated, particularly regarding U. S. S. R. 

? Outputs designated as smelter are from both imported and domestic ores. 
3 Less than 500 tons. 

4 Exclusive of U. $. S. R. 

5 Less than 0.5 percent. 

* 60 percent W Os equivalent. 
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World reserves, by individual countries, of coal ? and the major 
nonferrous metals ? were tabulated. International trends in petro- 
leum were analyzed." A proposed charter for an international trade 
organization within the United Nations was drafted. The charter 
includes provisions for intergovernmental commodity arrangements.” 
The problems of international control of atomic energy were explained 
by the United States Representative at the United Nations, Warren 
R. Austin,” and of American mining abroad, by Assistant Secretary 
of State Spruille Braden.” 

Supplements to Bureau of Mines Mineral Trade Notes in 1947 
chronicled the history of mining in Mexico and described in detail 
vanadium in Peru, antimony in Bolivia, corundum in southern Africa, 
and ferro-alloys, molybdenum, aluminum, lead, tungsten, and pyro- 
phyllite in Japan. Elsewhere were published notable articles on 
postwar problems in French mines?! mining in German-occupied 
Norway,” the technology and economics of potash in Germany,? 
Allied control of production in Germany,” and the difficulties of restor- 
ing Malayan tin production.” 


25 Carlow, C. Augustus, World Coal Resources: Seventy-Five Years of Progress in the Mineral Industry, 
Am, Inst. Min. and Met. Eng., New York, 1947, pp. 634-684. 

26 Shea, William P., Foreign. Ore Reserves of "Copper, Lead, and Zinc: Eng. and Min. Jour., vol. 148, 
No. 1, January 1947, Dp. 53-58, 

27 Baker, Warren T. and Logan, L. J., Significance of World Petroleum Production Trends: Am, Inst. 

Min. and Met. Eng. Tech. Pub. 2928, Petrol. Technol., vol. 10, No. 4, July 1947, 10 pp. 

Fraser, William, International Aspects of the Petroleum Industry of the Future: Seventy-Five Years of 
Progress. in the Mineral Industry, Am. Inst. Min. and Met. Eng., New York, 1947, pp. 587-595. 

World Petroleum, International Oil Flow Changing: Vol. 18, No. 9, September 1947, pp. 80-82. 

28 U. S, Department of State Bulletin, vol. 16, No. 393, Jan. 12, 1947, pp. 68-73; No. 308, Feb. 16, 1947, pp. 
266-270; vol. 17, No. 434, Oct. 26, 1947, pp. 787-790. 

Thorp, Willard L., Tariffs, Cartels, and the Mineral Industry: Seventy-Five Years of Progress in the 
Mineral Industry, Am. Inst. Min. and Met. Eng., New York, 1947, pp. 615-622. 

29 Austin, Warren R., The Atomic Energy Issue in the United Nations: U.S. Dept. of State Bull., vol. 17, 
No. 441, Dec. 14, 1947, DD. 1176-1180. 

30 Braden, Spruille, American Mining Enterprise in Foreign Countries: Seventy-Five Years of Progress 
in the Mineral Industry, Am. Inst. Min. and Met. Eng., New York, 1947, pp. 791-796. 

31 Marsh, Michael, War Damage, Obsolescence Problems for French Mines: Eng. and Min. J our., vol, 
148, No. 6, June 1947, pp. 97-99. 

32 Vogt "Thorolf, Norwegian Mine Output Drops During German Occupation: Eng. and Min. Jour., 
vol. 148, No. 10, October 1947, pp. 92-94. 

33 East, J. H., Jr., Potash Mining In Germany, 1945: Bureau of Mines Inf. Cire. 7405, 1947, 15 pp. 

34 U. S. Department of State Bulletin, Revised Level-of-Industry Plan for Germany: "Vol. 17, No. 427, 
Sept. 7, 1947, pp. 467-472. 

35 Davey, John C., Why Malayan Tin Output Lags: Eng. and Min. Jour., vol. 148, No. 9, Septem ber 
1947, pp. 86-88. 
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HE general tables in this report present the value of mineral 
| production since 1880 as accounted for by the three major groups 
(metals, fuels, and other nonmetallics), the output and value of 
over 100 mineral products for 1945-47, and the total value of mineral 
production by States, 1943-47. The tables on pages 26 to 32 list 
alphabetically the different minerals produced, rank in value held by 
each mineral 1946-47, and the four principal producing States arranged 
both as to quantity and value. This is followed by tables listing the 
States, with the relative rank of each in dollar value of its mineral 
output, percent of total value of the United States, and the four 
principal mineral products produced in each State for 1946-47. 
State tables beginning on page 34 show the quantity and value of 
each mineral produced within the State, insofar as the Bureau of 
Mines is at liberty to publish the figures. 
The fuel statistics for 1947, except for Pennsylvania anthracite, 
are preliminary. 


STATISTICAL PROCEDURE 


Coverage.—Statistics used in this chapter to derive total mineral 
production of the United States and of individual States represent 
primary products only; that is, they exclude products from scrap. 
Insofar as practicable, the figures pertain to production exclusively 
from domestic mines. Geographically, the figures represent the 48 
States, the District of Columbia, the Philippine Islands (through 
1945 only), and the Territories of Alaska, Hawaii, and Puerto Rico. 
Data for United States possessions, such as the Canal Zone, Guam, 
and Virgin Islands, are not compiled. The Bureau of Mines does 
not canvass producers of gem stones, carbon dioxide, and mineral 
waters, but estimates for gem stones and mineral waters are included 
in the United States total. The lime statistics apply to open-market 
lime and exclude nearly all captive tonnages. 
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Units of Measurements.—In expressing quantities of minerals, the 
Bureau of Mines has adopted the weight units (or in some instances, 
the volume or piece units) commonly employed by each individual 
industry. The unit of value is the United States dollar. No adjust- 
ment is made for fluctuations in the purchasing power of the dollar. 

Stage of Production Measured.—Measuring the total mineral pro- 
duction of the United States and individual States at the crude-ore 
stage (rather than at the refined stage) would provide statistics most 
indicative of mine and well output. However, totals have not been 
derived strictly for the crude stage alone, largely because of the 
impracticability of obtaining meaningful values for ores of gold, silver, 
copper, lead, and zinc. Instead, the State totals in this chapter 
represent each mineral at the earliest stage of production for which a 
value is reported. The United States totals are on the same basis, 
except that they include iron, ferro-alloy metals, and aluminum 
valued at the smelter rather than at the mine. 

Relationship of United States Totals to State Totals.—The total of 
United States mineral production differs from the sum of those of the 
48 States, the District of Columbia, and Alaska in that the United 
States total includes: (1) Pig iron valued at the smelter instead of iron 
ore at the mine; (2) aluminum and ferro-alloy metals valued at the 
smelter and regardless of whether from foreign or domestic ores; (3) 
gold, silver, lead, copper, and zinc mint, refinery, and smelter pro- 
duction rather than mine output; (4) natural gas valued at points of 
consumption instead of at wells; ! (5) certain lead and zinc pigments— 
sublimed blue lead, sublimed white lead, leaded zinc oxide, and zinc 
oxide—and certain smelter and refinery byproducts, such as arsenic, 
bismuth, cadmium, minor metals, and sulfuric acid, whose States of 
origin are not reported; (6) estimates for gem stones and mineral 
waters, for which no canvasses are conducted; and (7) data for Hawaii, 
the Philippine Islands (through 1945), and Puerto Rico. 

Elimination of Duplication.—In numerous instances in the tables of 
this chapter, production is shown both in the crude and in the refined 
stages, but in virtually every instance duplication is eliminated by 
including in the totals the value of each mineral at one stage only. 
For example, the values of coke made from coal, oil asphalt from petro- 
leum, and lead and zinc pigments from metal are excluded from the 
totals. Likewise (but in these instances discounting the crude mate- 
rial rather than the refined product), the values of clay used in making 
heavy-clay products or cement, and of limestone used in making lime 
or cement, are excluded from the totals. 

Changes in Natural-Gas Series.—In preceding editions of the 
Statistical Summary chapter, the historical series of statistics repre- 
senting natural gas valued that gas at points of consumption. In 
order that the natural-gas values be more comparable with other 
minerals, whose values are reported on a mine or well basis, in the 
State tables for 1947 the natural gas is valued at wells. Revisions 
reflecting this change in series have been made in the State tables for 
1943-46. Natural gas delivered to the point of consumption has a 
value approximately four times its value at the well (using United 
States averages for comparison). 


! Both the United States total and the State totals include natural gas valued at points of consumption for 
years prior to 1943. 
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GENERAL TABLES 


The following tables present salient production data of the mineral 
industry of the United States as a whole. 


Value of mineral products of the United States, 1880-1947 1 


Nonmetallic 
Year Metallic QA AA rad total 
Fuels 2 Other Total 
1880 EE $190, 881, 000 $120, 241, 000 $56, 341, 000 $176, 582, 000 $367, 463, 000 
Nee ts ese 192, 663, 000 149, 798, 000 60, 659, 000 210, 457, 000 403, 120, 000 
[882 A 219, 070, 000 170, 479, 000 63, 557, 000 234, 036, 000 453, 106, 000 
1 EE 201, 131, 000 185, 760, 000 61, 170, 000 246, 930, 000 448, 061. 000 
18% 2 2 olco lll 182, 784, 000 165, 825, 000 58, 431, 000 224, 256, 000 407, 040, 000 
T855 Ee dls 174, 718, 000 183, 075, 000 61, 758, 000 244, 833, 000 419, 551, 000 
UG EE 204, 795, 000 184, 608, 000 66, 782, 000 251, 390, 000 456, 185, 000 
ENN eege 241, 183, 000 217, 251, 000 77, 199, 000 294, 450, 000 535, 633, 000 
ERR AAA 242, 460, 000 231, 459, 000 79, 880, 000 311, 339, 000 553, 799, 000 
IR MEORUM 250, 823, 000 208, 297, 000 83, 206, 000 291, 503, 000 542, 326, 000 
IBOU: fno ew ehe ers 303, 937, 000 230, 962, 000 80, 530, 000 311, 492, 000 615, 429, 000 
1891 2 lel obl 280, 985, 000 237, 160, 000 82, 704, 000 319, 864, 000 600, 849, 000 
E crcl Ne ee EN 284, 215, 000 248, 344, 000 89, 673, 000 338, 017, 000 622, 232, 000 
ISO 223, 654, 000 251, 735, 000 70, 104, 000 321, 839, 000 545, 493, 000 
E WEEN 187, 335, 000 235, 618, 000 127, 292, 000 362, 910, 000 550, 245, 000 
1895 ` Loic sss 248, 533, 000 268, 438, 000 125, 720, 000 394, 158, 000 642, 691, 000 
EEN 252, 575, 000 268, 161, 000 120, 305, 000 388, 466, 000 641, 041, 000 
TOOT ois ot ee enc 270, 434, 000 253, 598, 000 127, 580, 000 381, 178, 000 651, 612, 000 
1 oat ed ty Sk 308, 747, 000 267, 513, 000 150, 782, 000 418, 295, 000 727, 042, 000 
1899 484, 021, 000 340, 773, 000 185, 302, 000 526, 075,000 | — 1,010, 096, 000 
e A 514, 232, 000 406, 376, 000 188, 328, 000 594, 704, 000 1, 108, 936, 000 
IO arado das 493, 814, 000 442, 409, 000 218, 855, 000 661, 264, 000 1, 155, 078, 000 
1902: fisso ete eas 605, 017, 000 469, 079, 000 253, 855, 000 722, 934, 000 1, 327, 951, 000 
1903_.._._._.______._-- 589, 253, 000 634, 226, 000 271, 902, 000 906, 128, 000 1, 495, 381, 000 
1 501, 314, 000 584, 043, 000 273, 824, 000 857, 867, 000 1, 359, 181, 000 
1005 EE 702, 785, 000 602, 258, 000 318, 722, 000 920, 980, 000 1, 623, 765, 000 
1906. .... EE 886, 280, 000 652, 398, 000 362, 202, 000 | 1, 014, 600, 000 1, 900, 880, 000 
WOO s ors eens eds 904, 151, 000 789, 128, 000 376, 291, 000 | 1, 165, 419, 000 2, 069, 570, 000 
1908... hohe ee ced 550, 890, 000 716, 034, 000 324, 849, 000 | 1, 040, 883, 000 1, 591, 773, 000 
1900. ered te oe 755, 092, 000 746, 204, 385, 811, 1, 132, 015, 000 1, 887, 107, 000 
1910 oats Sette oe ct 750, 027, 000 828, 213, 000 409, 604, 000 | 1, 237, 817, 000 1, 987, 844, 000 
Kr BEE 681, 023, 000 835, 763, 000 407, 295,000 | 1, 243, 058, 000 1, 924, 081, 000 
(OD RENE RE 862, 191, 000 945, 541, 000 430, 062, 000 | 1, 375, 603, 000 2, 237, 794, 000 
Er E REMO EDT 879, 058, 000 | 1, 087, 843, 000 466, 644, 1, 554, 487, 000 2, 433, 545, 000 
(QUE oS lien ate see 687, 101, 000 992, 837, 000 431, 234, 000 | 1, 424, 071, 000 2, 111, 172, 000 
18015 a S n , 353, 000 972, 617, 000 428, 674,000 | 1,401, 291, 000 2, 394, 644, 000 
1919.2: 55 oos 1, 622, 129, 000 | 1, 332, 584, 000 553, 720, 000 | 1, 886, 310, 000 3, 508, 439, 000 
IU e 2, 088, 914,000 | 2, 237, 837, 000 665, 745, 000 | 2, 903, 582, 000 4, 992, 496, 000 
191822. 2, 156, 588, 000 | 2, 736, 151, 000 647, 969, 000 | 3,384, 120, 000 5, 540, 708, 000 
A 1, 361, 099, 000 | 2, 510, 894, 000 751, 777, 000 | 3, 262, 671, 000 4, 623, 770, 000 
1 eee ee ond 1, 763,675,000 | 4,192, 910, 000 | 1,024, 755, 000 | 5, 217, 665, 000 6, 981, 340, 000 
19215255. redi oie 654, 700, 000 | 2, 703, 470, 000 780, 330, 000 | 3, 483, 800, 000 4, 138, 500, 000 
KK BEEN 988, 100,000 | 2, 737, 880, 000 921, 310, 000 | 3, 659, 190, 000 4, 647, 290, 000 
1020. EE 1, 511, 930, 000 | 3,317,100, 000 | 1,157, 470, 000 | 4, 474, 570, 000 5, 986, 500, 000 
1924. a222 1, 233, 370, 000 | 2,898, 630, 000 | 1, 173, 800, 000 | 4,072, 430, 000 5, 305, 800, 000 
Eeer eae See 1,382, 155, 000 | 3, 058, 680,000 | 1, 236, 795, 000 | 4, 295, 475, 000 5, 677, 630, 000 
1920. eae shes 1, 405, 345, 000 | 3,541, 916, 000 | 1, 266, 339, 000 | 4, 808, 255, 000 6, 218, 600, 000 
DOOD ors cians s e Dt LA: 1, 220, 633, 000 | 3, 060, 047, 000 | 1,249, 320, 000 | 4, 309, 367, 000 5, 530, 000, 000 
EK EENEG 1, 288, 290, 2, 884, 962,000 | 1, 211,948,000 | 4,096, 910, 000 5, 385, 200, 000 
1020 EEN 1, 480, 390, 000 | 3,190,527, 000 | 1, 216,683,000 | 4, 407, 210, 000 5, 887, 600, 000 
1000.2... ae meis 985, 790, 2, 764, 500, 000 | 1,014, 510, 000 | 3, 779, 010, 000 4, 764, 800, 000 
Lt NEE 569, 790,000 | 1, 892, 400, 000 704, 410,000 | 2, 596, 810, 000 3, 166, 600, 000 
1039- A 285, 875, 000 | 1, 743, 400, 000 , 425, 2, 175, 825, 000 2, 461, 700, 000 
tt EE 417, 065, 000 | 1,683, 400, 000 454, 635, 000 | 2, 138, 035, 000 2, 555, 100, 000 
Ire loei 2 548, 934, 000 | 2, 233, 300, 000 543, 166, 000 | 2, 776, 466, 000 3, 325, 400, 000 
Mop A Pere 733, 130, 2, 330, 000, 000 586, 870, 000 2, 916, 870, 000 3, 650, 000, 000 
10386 EE 1, 081, 600, 000 | 2, 759, 200, 000 16, 000, 000 | A 475, 200, 000 4, 556, 800, 000 
ny HEN 1, 468, 200, 000 | 3, 200, 500, 000 744, 700, 000 | 3, 945, 200, 000 5, 413, 400, 000 
E in eee ER 892, 600, 000 | 2, 820, 300, 000 650, 300, 000 | 3, 470, 600, 000 4, 363, 200, 000 
1090 EEN 1, 291, 700, 000 | 2, 834, 300, 000 788, 200, 000 | 3, 622, 500, 000 4, 914, 200, 000 
Ir EE 1, 678, 600, 000 | 3, 116, 500, 000 818, 800, 000 | 3, 935, 300, 000 5, 613, 900, 000 
TOAD cee eek m 2, 132, 000, 000 | 3, 708, 100, 000 | 1, 037, 900, 000 | 4, 746, 000, 000 6, 878, 000, 000 
1049 io iA scies 2, 363, 900, 000 | 4,103, 400, 000 | 1, 109, 000, 000 | 5, 212, 400, 000 7, 576, 300, 000 
IK MU ODE 2, 488, 000, 000 | 4, 608, 300, 000 975, 500, 000 | 5, 583, 800, 000 8, 071, 800, 000 
IET E so 2, 340, 000, 000 | 5, 178, 000, 000 899, 000, 000 | 6, 077, 000, 000 8, 417, 000, 000 
EE 1, 975, 000, 000 | 5, 212, 000, 000 954, 000, 000 | 6, 166, 000, 000 8, 141, 000, 000 
EE 1, 825, 000, 000 | 5, 760,000,000 | 1,311, 000, 000 | 7, 071, 000, 000 8, 896, 000, 000 
1947 MT" 2, 915, 000, 000 7, 843, 000. 000 1, 635, 000, 000 9, 478, 000, 000 12, 393, 000, 000 
Grand total. ` ` 62, 450, 027, 000 |120, 318, 252, 000 | 36, 610, 510. 000 1156, 928, 762, 000 | 219, 378, 789, 000 


1 Figures for earlier years not available. 
2 Coal, natural gas, natural gasoline and allied products, petroleum. 
3 Subject to revision. 
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Value of mineral products of the United States, 1943-47, by States ! 


1943 1944 1945 1946 1947 

Alabama A D ees $102, 584, 000 | $109, 149,000 | $110.360,000 | $123,029. 000 | $159, 788. 000 
¿LO 22i 208 eseds , 055, 6, 903, 000 10, 174, 000 12, 426. 000 18, 387, 000 
ATÍ2018. A aaMMMMMMMM 124, 584,000 | 115, 592. 000 98, 574, 000 | 118, 086, 000 186, 751, 000 
Arkansag 77, 191, 000 64, 079, 000 58, 257, 000 65, 985, 000 90. 833, 000 
eltren, Ser 477, 278.000 | 506,216,000 | 515,214,000 | 592, 294, 000 855, 553, 000 
Colorado- eege 87, 335, 000 79, 137, 000 77, 236. 000 77, 573, 000 105, 135, 000 
Connecticut. -------------------- 4, 835, 000 4, 496, 000 3, 498, 000 5, 584, 000 5, 677, 000 
Delsaoware --------------------- 367. 000 182, 000 131, 000 491. 000 613, 000 
District of Columbia. ........... 100, 000 111. 000 229. 000 710, 000 7406. 000 
Florida cselum eg Pn 25, 070, 000 21, 896, 000 24. 928, 000 31, 093, 000 45, 992, 000 
E E , 927, 000 19, 005, 000 19, 988, 000 30, 449, 000 37, 137, 000 
A noer aE 57, 475, 000 51, 321, 000 44, 348, 000 44, 444. 000 67,786, 000 
TOIS EEN 320, 077,000 | 329,147,000 | 330,184,000 | 358, 628, 000 428, 327, 000 
Indiana. .. il esses eee 82, 524, 000 89, 760, 000 88, 802. 000 | 107, 479, 000 141, 086, 000 
LOW A eS 24, 187, 000 22, 452, 000 25, 008, 000 35, 957. 000 39, 378, 000 
CULO A TE 177, 308, 000 | 170,560,000 | 166,644,000 | 194.563,000 | 267,020. 000 
KentüekV. o sce ee 210, 352,000 | 250,735.000 | 250,919,000 | 272, 558, 000 395, 745, 000 
Louisiana- ---------------------- 198, 258,000 | 217,733. 000 | 222,413,000 | 273,882, 000 397, 312, 000 
WEARING ene ed eek et 2, 720, 000 2, 150, 000 2, 521, 000 4, 389, 000 6, 049, 000 
Maryland....................... 17, 508, 000 15, 264, 000 15, 329, 000 21, 991, 000 25, 604. 000 
Massachusetts ooooococo.o. 5, 441, 000 5, 263, 000 5, 450. 000 9, 745, 000 11, 859, 000 
RI e WEEN 147,110,000 | 140,520,000 | 127,869,000 | 133, 310, 000 170, 616, 000 
Minnesota. ---------------------- 177,687,000 | 170,488,000 | 167,138,000 | 155,734,000 219, 685, 000 
Missiseinn! --------------------- 20, 893. 000 18, 675, 000 21, 370, 000 33, 672, 000 68, 092, 000 
M issóõüri. A 72, 156, 000 72, 890, 000 74, 347, 000 88, 357, 000 107, 021, 000 
Atontamg giereg tegt eer gg 85, 208, 000 82, 290, 000 68, 829, 000 62, 114, 000 87, 167, 000 
Ne@brask aus. o.-ezescoiUzose32e 6, 800, 000 8. 060, 000 4, 963, 000 7, 277, 000 7, 983, 000 
Nevada. EEN 56, 525, 000 51, 800, 000 31, 307, 000 35, 454, 000 42, 639, 000 
New Hampshire................- 1, 350, 000 1, 164, 000 ; , 451. 000 1, 574, 000 
New Jersey_...._.-.------------- 37, 583, 000 33, 828, 000 31, 267, 000 33, 518. 000 44. 250, 000 
New Mexico...................-- 111,142,000 | 112,180,000 | 104,234,000 | 111,938,000 156, 554, 000 
New York... 84, 410, 000 84, 286, 000 88, 678,000 | 103, 571, 000 130. 735, 000 
North Carolina 22, 172, 000 22, 199, 000 14, 766, 000 20, 428, 000 23. 699. 000 
North Dakota..................- 4, 367. 000 4, 334, 000 4, 505, 000 5, 118, 000 7, 629, 000 
ONO s 2ot srl anos 170, 726,000 | 174,582,000 | 179,682,000 | 221, 356, 000 296, 147, 000 
o A 221, 631, 000 225, 833, 000 243, 314, 000 263, 282, 000 351, 578, 000 
A A 12, 267, 000 9, 657, 000 , 463, 000 11, 807, 000 16, 658, 000 
Pennsylvania.................... 865, 282, 000 | 962,208,000 | 913, 232, 000 |1, 074, 004, 000 | 1, 266, 285, 000 
Rhode Island...................- 808, 000 612, 000 508, 561, 785, 

South Carolina.................. 4, 759, 000 4, 192, 000 5, 043, 000 8, 189, 000 10, 362, 000 
South Dakota. .................- , 606, 000 5, 471, 000 7, 137, 000 18, 389, 000 23, 636, 000 
Tennessee. _.....-.-.------------ 64, 480, 000 63, 994, 000 58, 672, 000 68, 031, 000 84, 425, 000 
TORAS A a a A 936, 034, 000 |1, 133, 756, 000 |1, 150, 597, 000 |1, 313, 003, 000 | 1, 926, 699, 000 
Utah. o eerie ewe ena 163, 341, 000 148, 308, 000 127, 961, 000 95, 506, 000 206, 639, 000 
Mermónt...: cds cee , 404, 000 7,672, 000 , 249, 000 12, 096, 000 14, 818. 000 
MIPEIDIS gea tes cae: 85, 758, 000 86, 951, 000 81, 965, 000 90, 823, 000 128, 700, 000 
Washington....................- 37, 593, 000 36, 483, 000 31, 301, 000 33, 029, 000 40, 027, 000 
West Virginia. .................. 500, 099, 000 | 547,851,000 | 537,212,000 | 588, 925, 000 855, 150, 000 
Wisconsin. .....................- 18, 930, 000 22, 798, 000 22, 217, 000 28, 596, 000 34, 042, 000 
Wyoming... oe cascos 64, 925, 000 68, 034, 000 74, 620, 000 78, 745, 000 118, 422, 000 


1 Tn this table iron ore, not pig iron, is taken as the basis of iron valuation. The many revisions in State 
totals result from the substitution of data for natural gas valued at points of consumption by data for natural 
gas valued at wells. 


Mineral products of the United States and principal producing States in 1946 


Principal producing States ! 


Rank 
in Product poc 
value In order of quantity In order of value 
14 | Aluminum............... Washington, ‘Tennessee, New | Rank same as for quantity. 
York, Alabama. 
(2) | Antimonial lead........- Not separable by States........... Not separable by States. 
62 | Antimony ore............ tuao Washington, Nevada, | Rank same as for quantity. 
regon. 
83 | Aplite (crude). .......... A cono osicaceld duele Do. 
67 | Arsenious oxide.........- Montana, Utah. .................. Do. 
72 | Asbestos..............--- Vermont, Arizona, North Caro- | Vermont, Arizona, California, 
lina, Georgia. North Carolina. 
Asphalt: 
45 ENK cesse ELE Ton. Oklahoma, Kentucky, | Utah, Kentucky, Texas, Oklahoma. 
ah. 
15 Ogee EN Not separable by States..........- Not separable by States. 


See footnotes at end of table. 
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Mineral products of the United States and principal producing States in 1946— 


See footnotes at end of table. 


Barite (crude)... 


Continued 
Principal producing States ! 
Product 
In order of quantity In order of value 


Arkansas, Missouri, Georgia, Ten- 


nessee. 
EECH Arkansas, Georgia, Alabama, Vir- 
ginia. 
Beryllium concentrates__| South Dakota, New Hampshire... 
Bismuth -seisa sia Not separable by States..........- 
Boron minerals A A A 
Bromine ----- Texas, Michigan, California, West 
Virginia, 
Cadmium............... Not separable by Staten 
Calcium-magnesium | Michigan, West Virginia, Califor- 
chloride. nia. 
Coment ee Pennsylvania, California, Texas, 
New York. 
Chromite .-.----------- Oregon, California. ............... 
Clay: 
Products, heavy Clay |. 2. LLL ll l2 eee 


(other tban pot- 
tery and refrac- 


tories). 
Raw (sold or used by | Ohio, Pennsylvania, Illinois, Mis- 
eu producers). souri. 
oa 
Bituminous.......... West " Virginia, Pennsylvania, 
Kentucky, Illinois. 
Pennsylvania an- | Pennsylvania. .-....oooooomoooom.o.- 
thracite. 
CODalt a2 soon oes Pennsylvania, Missourl........... 
EN A A Pennsylvania, Ohio, Indiana, 
New York. 
CODDO ee Arizona, Utah, Montana, New 
Mexico, 
Diatomite............... California, Oregon, Nevada, 
Washington. 
¡AAA inua NOW O Koi Sead Se 


North Carolina, South Dakota, 
New Hampshire, Colorado. 

Pennsylvania, New York, Ohio, 
West Virginia, 


Flint lining for tube mills | Minnesota, Wisconsin, North 
Carolina. 

Fluorspar...............- Illinois, Kentucky, Colorado, 
New Mexico. 


Texas, Georgia, Florida, Illinois.. 
New York, Idaho................. 


Fuller's earth... 
Garnet (abrasive)........ 


Gem stones. ............. No canvass for 1046................ 
Germanium............. Not separable by States........... 
Gold. i. eee eee California, South Dakota, Alaska, 
Utah. 
Graphite: 
Amorphous.......... Rhode Island..................... 
Crystalline.......... Texas, Alabama, Pennsylvania.... 


Ohio, "West Virginia, Washington. 
Michigan, New York, Texas, Cali- 


Grindstones and pulp- 


stones. 
Gypsum (erude)......... 


fornia. 
Helium.................- Texas, Kansas.................... 
INGUIN oc oS e Not separable by States........... 
Iodine (natural)......... Calllormis eeneg 
Iron: 
AAA Minnesota, Michigan, Alabama, 
Utah: 
SA Pennsylvania, Ohio, Indiana, Ii- 
nois. 
Reanite -2-2 Virginia, Georgia, California...... 
Lbead.:222:222. 2.2226 Missouri, Idaho, Utah, Arizona... 
TMG so seca leves Ohio, Pennsylvania, Missouri, 


West Virginia. 

California, South Dakota, New 
Mexico, Colorado. 

Washington, Nevada, California, 


Lithium minerals........ 
Magnesite (crude) ....... 


Texas. 
Texas, Michigan, California...... 


Magnesium.............. 
Magnesium compounds Michigan, California, Nevada, 
(natural). New Jersey. 
Manganese ore........... Montana, Washington, Virginia, 
New Mexico. 


Missouri, Arkansas, Georgia, Ten- 


nessee. 
Rank same as for quantity. 


Do. 
Not separable by States. 
kank same as for quantity. 
0. 


Not separable by States. 
Michigan, California, West Virginia. 


Rank same as for quantity. 
Do. 


Ohio, Pennsylvania, Illinois, Cali- 
fornia. 


Georgia, Pennsylvania, Ohio, Mis- 
souri. 


Rank same as for quantity. 
Do. 


Do. 
Do. 


Do. 
Do. 


Do. 
North Carolina, New Hampshire, 
South Dakota, Virginia. 
Pennsylvania, New York, West 
Virginia, Alabama. 
Rank same as for quantity. 


Do. 


Georgia, Texas, Florida, Illinois. 
Rank same as for quantity. 

No canvass for 1946. 

Not separable by States. 

Rank same as for quantity. 


Do. 
Do. 
Do. 


Do. 


Do. 
Not separable by States. 
Rank same as for quantity. 


Minnesota, Michigan, Alabama, 
New York. 
Rank same as for quantity. 


Do 
Michigan, California, New Jersey, 


Montana, EOS New Mex- 
ico, Neva 
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Mineral products of the UnitediStates and principalfproducing{States§in 1946— 


Continued 


Principal producing States ! 


Product 
In order of quantity 


Manganiferous oe... Minnesota, New Mexico, Nevada 


Utah. 
Manganiferous zincresid- | New Jersey. _..------------------- 
uum. 
Marl: 
Calcareous........... Virginia, Indiana, West Virginia, 
Michigan. 

Greensand........... New Jergeg ---- -2-2-0 
Merry- csc tase California, Nevada, Oregon, Idaho 
MICA EE North Carolina, California, Colo- 

rado, South Dakota. 

BOIAD Eres ese PS AAA camo ADU 

Sligeb- c oor kee North Carolina, New Hampshire, 

Counecticut, South Dakota. 
MIIISEIOHES EE E A AEE 


Mineral pigments: 
Natural pigments 
and manufactured 


Pennsylvania, Illinois, Virginia, 
New Jersey. 


iron oxide  pig- 
ments. 
Lead and zinc pig- | Pennsylvania, Illinois, Kansas, 
ments. Ohio. 
Mineral waters. ......... No canvass for 1946................ 
Molybdenum............ Colorado, Utah, New Mexico, 
Arizona. 
Natural gas *............- Texas, Louisiana, California, Okla- 
homa. 
Natural gasoline and 
allied products: 
Naturalgasolineand | Texas, California, Louisiana, 
cycle products. Oklahoma. 
Liquefied petroleum | Texas, California, Oklahoma, 
gases. Louisiana. 
Nickel. A Not separable by States, 
Oilstones, etc. ........... Arkansas, Ohio, Indiana, New 
Hampshire. 
Oltvine -2-2-2-2 North Carolina, Washington...... 
Ores (crude), etc.: 
JS ------------- Arizona, Utah, New Mexico, 
Nevada. 
Dry and siliceous | South Dakota, Colorado, Cali- 


fornia, Nevada. 
Missouri, Idaho, California, Illi- 
nois. 


Lead-copper......... Missouri, Utah, Arizona, Idaho... 

Zine ...............- Oklahoma, Kansas, Tennessee, 
Missouri. 

Zinc-copper.......... Washington, California, Arizona... 

Zinc-lead............. Oklahoma, Idaho, Kansas, Mis- 


¡A AE Maine, New Jersey, Florida, Ohio. 
Pebbles for grinding. .... Minnesota, Wisconsin, North 
Carolina, Texas. 
Perlite eege ess ATIZONA heces adu A ls cue 
Petroleum............... Bs California, Louisiana, Okla- 
oma. 
Phosphate rock.......... Florida, Tennessee, Idaho, Mon- 


ana. 
Alaska, California................. 
New Mexico, California, Utah, 


Platinum metals......... 
Potassium salts.......... 


Maryland. 
Pumice. o al Idaho, California, New Mexico, 
Kansas. 
Pyrites...... loculus Tennessee, Virginia, California, 
Montana. 
Radium................. Colorado, Utah.... ....... ee 
Sall e ees Michigan, New York, Ohio, 
Louisiana. 
Sand and gravel......... California, Illinois, Michigan, 
Wisconsin. 
Selenium...............- Not separable by States._.._.....-.. 
Silica (quartz)........... Washington, North Carolina, Cali- 


u fornia, Wisconsin. 
Silica sand and sandstone | Illinois, New Jersey, 


Pennsyi- 
(ground). vania, Ohio. 


See footnotes at end of table. 


| 


In order of value 


Minnesota, New Mexico, Utah, 
Nevada. 
Rank same as for quantity. 


Virginia, West Virginie, Indiana, 
Nevada. 
Rank same as for quantit y. 


O. 

North Carolina, South Dakota, 
New Hampshire, Colorado. 

North Carolina, South Dakota, 
Colorado, Georgía. 

Rank same as for quantity. 


New York, North Carolina, Vir- 
ginia. 


Pennsylvania, Illinois, New Jer- 
sey, Virginia. 


Rank same as for quantity. 


No canvass for 1946. 
Rank same as for quantity. 


Texas, California, West Virginia, 
Pennsylvania. 


Rank same as for quantity. 


Texas, California, Louisiana, Illi- 
nois. 

Not separable by States. 

Arkansas, Ohio, New Hampshire, 
Indiana. 

Rank same as for quantity. 


Value not available. 
Do. 
Do. 


Do. 
Do. 


Do. 
Do. 


Do. 
Ohio, New Jersey, Michigan, Cali- 


ornia. 
North Carolina, Minnesota, Wis- 
consin, Texas. 
Rank same as for quantity. 
O. 


Do. 


Do. 
Do. 
California, New Mexico, Idaho, 
Tennessee, California, Virginia, 
New York. 
Rank same as for quantity. . 
Michigan, New York, Louisiana, 
Ohio. 
California, Illinois, Ohio, Penn- 
sylvania. 
Not separable by States. 
North Carolina, California, Wash- 
ington, Oregon. 
Illinois, Ohio, New Jersey, Penn- 
sylvania. 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 
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Mineral products of the United States and principal producing States in 1946— 


69 


Principal producing States ! 


Continued 
Product 
In order of quantity 
A Idaho, Utah, Montana, Arizona... 
AAA, EE 
Sodium salts (carbonates | California, Texas, Wyoming... .... 


and sulfates) (natural). 


StOn6 sao oL cazas Pennsylvania, Ohio, Illinois, 
Michigan. 
Strontium minerals. ...... California ` 
Sulfur ------------------ Texas, Louisiana.................- 
Sulfurie acid from cop- | Pennsylvania, Illinois, Tennessee, 
per, lead, and zinc Indiana. 
smelters and zinc 
roasters. 
Sulfur ore................ Texas, California, Colorado, Ne- 


vada. 

New York, North Carolina, Cali- 
fornia, Vermont. 

New Mexico, South Dakota....... 


Tale, pyrophyllite, and 
ground soapstone.’ 
Tantalum concentrates. . 


Tellurium............... Not separable by States........... 
Tballium....-— ole Le oe ee CURAR 
Titanium concentrates: 
Ilmenite............. New York, Florida, Virginia, 
North Carolina. 
Rutile............... Florida, Virginia. .................- 
Topaz (industrial) ....... South Carolina.................... 
PION ose ooo ok eee Illinois, Missouri, Pennsylvania... 


Nevada, California, Idaho, North 
Carolina. 


In order of value 


Rank same as for quantity. 

Pennsylvania, Vermont, 
York, Georgia. 

Rank same as for quantity. 


New 


Pennsylvania, Ohio, Illinois, New 
ork. 
Rank same as for quantity. 
O. 
Do. 


Do. 


New York, California, 
Carolina, Vermont. 
Rank same as for quantity. 
Not ee by States. 
O. 


New York, Florida, North Caro- 
lina, Virginia. 
Rank same as for quantity. 
Do. 
Do. 
Do. 


North 


Vanadium. .............- Colorado, Idaho, Utah, Arizona... Do. 

Vermiculite.............. Montana, Wyoming, South Caro- | Montana, South Carolina, Wyo- 
lina, Texas. ming, Texas. 

Wollastonite NeW éd EE Rank same as for quantity. 

LM os Idaho, Oklahoma, New Jersey, Do. 
Kansas. 

ZIICOB A eer soxes Florida o aot he sees cc ket Do. 


1 Rank of States in metal production (except aluminum, ferro-alloys, and pig iron) arranged according 
to mine reports, not smelter output. 

2 Separate figures for antimonial lead from primary sources not available. 

3 No canvass for 1946. 

4 The rank of natural gas in this table (in contrast to corresponding tables in earlier editions of Minerals 
Yearbook) is based on value at wells rather than value at points of consumption. 

5 Value not available. 

6 Exclusive of soapstone used as dimension stone (all from Virginia), which is included in figures for stone. 
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Principal producing States ! 


Product 
In order of quantity 
Aluminum............... Washington, Tennessee, New 
York, Oregon. 
Andalusite. .............. CULMEN 
Antimonial]lead......... Not separable by States........... 
Antimony ore............ Idaho, Nevada, Washington, 
Alaska. 
Aplite (crude) ........... NEIE ee AE ee: 
Arsenious oride Montana, Utabh 02... 
Asbestos Vermont, Arizona, North Caro- 
lina, Georgia. 
Asphalt: 
Native..............- Texas, Kentucky, Oklahoma, 
Utah. 
Moo ss cl Not separable by States....._...... 
Barite (crude)............ ge rane Missouri, Georgia, Ne- 
vada. 
Báüxite -eienenn oani Arkansas, Alabama, Georgia ...... 
Beryllium concentrates. -| South Dakota, New Hampshire, 
Connecticut, Colorado. 
Bismuth...............-- Not separable by States........... 
Boron minerals. ......... A ASA 
Bromine................. Texas, Michigan, West Virginia, 
California. 
Cadmium. .............. Not separable by States........... 


See footnotes at end of table. 


In order of value 
Rank same as for quantity. 


Do. 
Not separable by States. 
Rank same as for quantity. 


Do. 

Do. 
Vermont, Arizona, California, 
North Carolina. 
Utah, Kentucky, Texas, Okla- 


homa. 

Not separable by States. 

Missouri, Arkansas, Georgia, Ten- 
nessee. 

Rank same as for quantity. 

South Dakota, New Hampshire, 
Connecticut, Maine. 

Not separable by States. 

TORE same as for quantity. 

O. 


Not separable by States. 
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Mineral products of the United States and principal producing States in 1947— 


81 


75 
56 


Continued 


Principal producing States ! 


Product 
In order of quantity 


Calcium-magnesium sa ta West Virginia, Cali- 


chloride. 
el GE Pennsylvania, California, Texas, 
New York. 
Chromite.....--.-------- California. coheret es 
Clay: 
Products, heavy clay |.................................... 


(other than pot- 
tery and refractor- 
ies). 


Raw (sold or used | Ohio, EES Dlinois, Cal- 


by producers). iforn 
oal: 
Bituminous.........- West Virginia, Pennsylvania, 
Kentucky, Illinois. 
Pennsylvania an- | Pennsylvania..................... 
thracite. 
Cobalt... loni Pennsylvania, Missouri. .......... 
CoOKk6-.------------------ Pennsylvania, Ohio, Indiana, 
Alabama 
Copper- -.--------------- Arizona, Utah, New Mexico, 
Montana. 
Diatomite California, Oregon, Nevada, 
Washington. 
REESEN, e AA New Of EEN 


North Carolina, South Dakota, 
Colorado, Virginia. 
Pennsylvania, New York, Ohio, 


West Virginia. 

Flint lining for tube mills. Dno ota Wisconsin, North Car- 
olina 

Fluorspar................ Illinois, Kentucky, Colorado, New 
Mexico. 


Georgia, Texas, Florida, Illinois... 
New York, Idaho 


Fuller's earth............ 
Garnet (abrasive)........ 


Gem stones. ............- No canvass for 1947.__-.........-_- 
Germanium. ............ Not separable by Gates 
Gold. ocasion bolo California, Utah, South Dakota, 
Alaska. 
Graphite: 
Amorphous.......... Rhode Island....................- 
Crystalline. ......... Texas, Alabama, Pennsylvania.... 


Grindstones and pulp- | Ohio, West Virginia, Washington. 


Michigan, New York, Texas, 
California. 
Eelere TEXAS AAA ekda ELN 
INdiUM..--cocoscuóssciosa Not separable by States........... 
Iodine (natural) ......... California... 
Iron: 
Oro- Ee A nesola; Michigan, Alabama, 
¡AA Pennsylvania, Ohio, Indiana, Il- 
linois. 
A AAA ee ol ee E cete ce: 
Lead ----------- Missouri, Idaho, Utah Arizona.... 
Lini6..:-2:522222222 9 Ohio, Pennsylvania, Missouri, 
West Virginia. 
Lithium minerals........ South Dakota, California, New 
Mexico, Colorado. 
Magnesite (crude). ...... Mee Nevada, California, 
exas. 
Magnesium.............. a A A S 
Magnesium compounds} Nevada, California, Texas, Mich- 
(natural). gan. 
Manganese ore........... Montana, New Mexico, Arkansas, 
Arizona. 
Manganiferous ore....... P e New Mexico, Nevada, 
ah. 
Manganiferous zinc res- | New Jersey..................-...- 
iduum 
Marl: 
Calcareous........... Virginia, Indiana, West Virginia, 
Minnesota. 
Greensand........... New Jersey .....------------------ 
Mercury ................- California, Nevada, Oregon, Idaho. 


See footnotes at end of table. 


In order of value 


Michigan, California, West Vir- 


ginia. 
Rank same as for quantity. 


Do. 


Ohio, Pennsylvania, Calfornia, 
Illinois. 


Georgia, Pennsylvania, Ohio Mis- 
souri. 


Rank same as for quantity. 
Do. 


Do. 
Pennsylvania, Indiana, Ohio, New 
York. 
Rank same as for quantity. 
Do. 


Do. 
North Carolina, South Dakota, 
Virginia, Colorado. 
Pennsylvania, New York, West 
Virginia, Ohio. 
Rank same as for quantity. 


Do. 
Do. 


Do. 
No canvass for 1947. 
Not separable by States. 
Rank same as for quantity. 


Do. 
Not separable by States. 
Rank same as for quantity. 


Minnesota, Michigan, Alabama, 
New York. 
Rank same as for quantity. 


California, South Dakota, New 
Mexico, "Colorado. 
Rank same as for quantity. 


Do. 
Michigan, Nevada, California, 
Texas. 

Rank same as for quantity. 


Do. 
Do. 
Virginia, Nevada, West Virginia, 


Indiana. 
Hane same as for quantity. 
O. 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


ol 


Mineral products of the United States and principal producing States in 1947— 


Silica sand and sand- 
stone (ground). 
Silver 


Sodium salts (carbonates 
SE sulfates) (natural). 


Sulfur.. e sur eoru 
Sulfuric acid from cop- 
per, lead, and zinc 
smelters and zine 
roasters. 


See footnotes at end of table, 


California, Michigan, Wisconsin, 
Illinois. 

Not separable by States... ......- 

Washington, California, North 
Carolina, Wisconsin. 

Ilinois, New Jersey, 
vania, Ohio. 

Idaho, Utah, ‘Montana, Arizona.. 


Pennsyl- 


California, Texas, Wvoming 

Pennsylvania, Ohio, Michigan, 
Illinois. 

Texas, Louisiana. ................. 


Pennsylvania, Illinois, Utah, Indi- 
ana, 


Continued 
Principal producing States ! 
Product — 
In order of quantity In order of value 
Mica.................... North Carolina, California, South | North Carolina, California, South 
Dakota, Colorado. Dakota, Georgia. 
SOIAD.asanceccceshene North Carolina, California, South Do. 
Dakota, Colorado. 
Sheet................ North Carolina, South Dakota, | Rank same as for quantity. 
Georgia, Maine. 
A EE, one mecs usse EE E EE aree Carolina, New York, Vir- 
Mineral pigments: 
Natural pigments | Pennsylvania, Illinois, New Jer- | Pennsylvania, New Jersey, Illi- 
and manufactured sey, Virginia nois, Ohio 
ironoxide pigments. 
Lead and zinc pig- Pennsylvania, Illinois, Kansas, | Rank same as for quantity. 
ments. io. 
Mineral waters........... No canvass for 1947_...._.._.._-_-- No canvass for 1947, 
Molybdenum............ Colorado, Utah, New Merxico, | Colorado, Utah, Arizona, New 
Arizona. Mexico. 
Natural gas &............ Texas, Louisiana, California, | Texas, California, West Virginia, 
Oklahoma. Pennsylvania. 
Natural gasoline and 
allied products: 
Natural gasoline and | Texas, California, Louisiana, Okla-| Rank same as for quantity. 
cycle products. homa. 
Liquefied petroleum | Texas, California, Oklahoma, | Texas, California, Louisiana, 
gas Louisiana, Oklahoma. 
INICKEl EEN Not separable by States........... Not separable by States. 
Oilstones, ete. ........... rear NOW Hampshire, Indi- | Rank same as for quantity. 
ana, 0. 
Olivine.................. North Carolina, Washington...... Do. 
Ores (crude), etc 
opper.............- Arona Utah, New Mexico, | Value not available. 
Dry and siliceous Colorado, South Dakota, Idaho, Do. 
eae and silver). Nevada. 
EE dere re , Idaho, California, Colo- Do. 
Lead-copper........- ee Idaho, Arizona, Colo- Do. 
ANG ANA Oklahoma, Kansas, Tennessee, Do. 
Missourf. 
Zinc-copper.......... Washington, Arizona, California.. Do. 
Zinc-lead . ........... Idaho, Oklahoma, Kansas, Utah.. Do. 
EE ae Arizona, Colorado, Utah, Nevada. Do. 
Se eats oe ea Florida, New Jersey, Ohio, Ilinois.| Ohio, New Jersey, Florida, Illinois. 
Pebbles for grinding..... Minnesota, Wisconsin, Texas, | Rank same as for quantity. 
North Carolina, 
Perlite (crude or refined) - Anong Oregon, Nevada......... Do. 
Petroleum............... Ke California, Louisiana, Okla- Do. 
0ma. 
Phosphate rock.......... Florida, Tennessee, Idaho, Mon- Do. 
tana. 
Platinum metals......... Alaska, California. Do. 
Potassium salts.......... New Mexico, California, Utah, Do. 
Michigan. 
aleet EE California, Idaho, New Mexico, | California, New Mexico, Idaho, 
Oregon. Oregon, 
¡AA ere Tennessee, California, Virginia, | Tennessee, California, Virginia, 
Montana. New York. 
tee te Colorado, Utabh ooo oo... Rank same as for quantity. 
————————Ü Michigan, Ohio, New York, | Michigan, New York, Ohio, 
Louisiana. Louisiana. 


California, Ohio, Illinois, Pennsyl- 


vania. 

Not separable by States. 

California, Washington, North 
Carolina, Arizona. 

Illinois, New Jersey, Ohio, Penn- 
sylvania. 

Rank same as for quantity. 

Pennsylvania, Vermont, 
York, Georgia. 

Rank same as for quantity. 


New 


Pennsylvania; Ohio, Illinois, New 
ork, 

Rank same as for quantity. 

Penn yiyan, Illinois, Indiana 
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Mineral products of the United States and principal producing States in 1947— 


Continued 
Rank Principal producing States ! 
in Product 
value In order of quantity In order of value 
90 | Sulfur ore ._..-..-.-- Texas, California, Colorado, Ne- | Texas, Colorado, California, Ne- 
vada. vada. 
38 | Tale, pyrophyllite and | New York, North Carolina, Cali- | New York, California, North Caro- 
ground soapstone.¢ fornia, Vermont. lina, Vermont. 
99 | Tantalum concentrates. New Medien. Rank same as for quantity. 
88 | Tellurium. .............- Not separable by States........... Not separable by States. 
94 | Thallium..............-.|..... "(o ESCOGER CRESCE Do. 
100 EE Alaski A A aene a ECE Rank same as for quantity. 
Titanium concentrates:. 
44 Ilmenite............- New York, Florida, Virginia, | New York, Virginia, Florida, 
North Carolina. North Carolina. 
72 Rutile...cozobieslicsdas Florida, vireiuia -...... Rank same as for quantity. 
91 | Topaz (industrial) ......- South Carolina.................... Do. 
68 | "TriD0ll...— ame Missouri, Illinois, Pennsylvania. - Do. 
46 | Tungsten concentrates...| Nevada, North Carolina, Cali- | Nevada, North Carolina, Cali- 
fornia, Colorado. fornia, Idaho. 
60 | Vanadium..............- COLLO: Idaho, Utah, New | Rank same as for quantity. 
exico. 
59 | Vermiculite Montana, South Carolina, Wyo- Do. 
ming, Colorado. 
101 | Wollastonite............- New Vork ooo Do. 
16 | Ziflio. nns Idaho, New Jersey, Arizona, Do. 
Oklahoma. 
69 | Zircon.................-- Florida-a Rec Do. 


1 Rank of States in metal production (except aluminum, ferro-alloys, and pig iron) arranged according 
to mine reports, not smelter output. 

2 Separate figures for antimonial lead from primary sources not available. 

3 No canvass for 1947, 

4 The rank of natural gas in this table (in contrast to corresponding tables in earlier editions of Minerals 
Yearbook) is based on value at wells rather than value at points of consumption. 

§ Value not available. 

6 Exclusive of soapstone used as dimension stone (all from Virginia), which is included in figures for stone 


States and their principal mineral products in 1946 ! 


Percent 
of total 
State Rank | value for Principal mineral products in order of value 

United 

States 
Alabama.................. 18 1.74 | Coal, iron ore, cement, clay products. 
E 22r 38 .17 | Gold, coal, platinum metals, sand and gravel. 
ATİZONA..------------------ 14 1.67 | Copper, zinc, lead, gold. 
Arkansas................- 24 .93 | Petroleum, coal, bauxite, aluminum. 
California.. .............. 3 8.37 | Petroleum, natural gas, natural gasoline, cement. 
Colorado.................- 22 1.10 | Coal, petroleum, zinc, molybdenum. 
Connecticut. ............. 44 .08 | Clay produets, stone, sand and gravel, lime. 
Delaware................. 50 .01 | Clay produets, sand and gravel, stone. 
District of Columbia...... 48 .01 | Clay products, raw clay. 

ii AA 32 .44 | Phosphate rock, stone, cement, sand and gravel. 
Georgia. .................- 33 .43 | Raw clay, stone, clay products, cement. 
Idaho--------------------- 26 .63 | Zine, lead, silver, phosphate rock. 
Illinois.................... 5 5.06 | Coal, petroleum, stone, clay products. 
Indiana._....-.-..-------- 16 1.52 | Coal, cement, petroleum, stone. 
IOW8.-.-.------------------ 27 .51 | Cement, clay products, stone, coal. 

Kansas... --------------- 10 2.75 | Petroleum, zinc, cement, natural gas. 
Kentucky................. 7 3.85 | Coal, petroleum, natural gas, stone. 
Louisiana................. 6 3.87 | Petroleum, natural gasoline, natural gas, sulfur. 
Mamme ----------------- 46 .06 | Cement, stone, sand and gravel, slate. 

Maryland. ............... 85 . 31 | Coal, sand and gravel, cement, stone. _ 
Massachusetts... ......... 41 .14 | Stone, sand and gravel, clay products, lime. 
Michigan. ................ 12 1.88 | Iron ore, petroleum, cement, salt. 
Minnesota................ 11 2.20 | Iron ore, stone, sand and gravel, manganiferous oro. 
Mississippi. .............- 29 .47 | Petroleum, sand and gravel, clay products, raw clay 
Missouri.................- 20 1.25 | Lead, cement, coal, stone. 

Montana. ................ 25 .88 | Copper, petroleum, coal, manganese ore. 
Nebraska. ...............- 43 .10 | Cement, sand and gravel, clay products, stone. 
Nevada..................- 28 .50 | Copper, zinc, tungsten ore, gold. 

New Hampshire.......... 47 .02 | Sand and gravel, feldspar, stone, clay produets. 
New Jersey.............-- 30 .47 | Zinc, sand and gravel, stone, clay products. 

New Mexico.............- 15 1.58 | Petroleum, potassium salts, copper, zinc. 

New York. ............... 17 1.46 | Petroleum, cement, stone, salt. 

North Carolina........... 36 .29 | Stone, clay produets, sand and gravel, feldspar. 
North Dakota. ........... 45 .07 | Coal, sand and gravel, clay products, natural gas. 
OBIO EE 9 3.13 | Coal, clay products, stone, cement. 
Oklahoma...............- 8 3.72 | Petroleum, zinc, natural gasoline, natural gas. 
Oregon. 40 .17 | Sand and gravel, cement, stone, clay products. 
Pennsylvania............- 2 15.17 | Coal, petroleum, cement, stone. 

Rhode Island............. 49 .01 ' Stone, sand and gravel, graphite. 


See footnote at end of table. 
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States and their principal mineral products in 1946 —— (Continued 


State 


South Carolina........... 
South Dakota............ 


Percent 

of total 
Rank | value for 

ni 

States 
42 . 11 
37 . 26 
23 . 96 
1 18. 55 
18 1. 35 
39 .17 
19 ]. 28 
31 . 47 
4 8. 32 
34 . 40 
21 1.11 


Principal mineral products in order of value 


Stone, raw clay, clay produets, sand and gravel. 


Gold, stone, cement, sand and gravel. 

Coal, cement, stone, phosphate rock. 
Petroleum, natural gasoline, natural gas, sulfur. 
Copper, coal, zinc, lead. 

Stone, slate, copper, talc. 

Coal, stone, sand and gravel, zinc. 

Cement, coal, sand and gravel, stone. 

Coal, natural gas, petroleum, stone. 

Stone, sand and gravel, iron ore, zinc. 
Petroleum, coal, natural gasoline, natural gas. 


1 In this table iron ore, not pig iron, is taken as the basis of iron valuation.| The rank of natural gas in this 
table (in contrast to corresponding tables in earlier editions of Minerals Yearbook) is based on value at wells 
rather than value at points of consumption. 


States and their principal mineral products in 1947 ! 


State 


Louisiana................. 


Maryland................ 


New Hamrpshire.......... 
New Jersey... ............ 
New Medien. 


Oregon................... 
Pennsylvania............. 
Rhode Island............. 


Virginia... 
Washington... 
West Virginia. ........... 
Wisconsin... 
Wvoming 


Percent 

of total 
Rank | value for 
United 

States 
15 1. 64 
38 . 19 
13 1. 92 
23 . 98 
3 8. 79 
22 1. 08 
46 . 06 
50 . 01 
49 . 01 
28 .47 
33 .38 
27 . 70 
5 4. 40 
17 1. 45 
32 .41 
10 2. 75 
7 4.07 
6 4.08 
45 . 06 
35 . 26 
41 . 12 
14 1. 75 
11 2. 26 
26 . 70 
21 1.10 
24 . 90 
44 . 08 
30 . 44 
47 .02 
29 . 46 
16 1. 61 
18 1. 34 
36 . 24 
43 . 08 
9 3. 04 

8 3.61f 
39 Ar 

2 13. 02 
48 .01 
42 . 11 
37 . 24 
25 .87 
1 19. 80 
12 2. 12 
40 . 15 
19 1. 32 
31 .41 
4 8. 79 
34 . 96 
20 1.22 


Principal mineral products in order of value 


Coal, iron ore, cement, clay products. 

Gold, sand and gravel, coal, stone. 

Copper, zinc, lead, silver. 

Petroleum, coal, bauxite, natural gasoline. 
Petroleum, natural gas, natural gasoline, cement. 
Petroleum, coal, zinc, molybdenum. 

Clay products, stone, sand and gravel, lime. 
Clay products, sand and gravel, stone. 

Clay products, raw clay. 

Phosphate rock, stone, cement, sand and gravel. 
Raw clay, stone, clay products, cement. 

Lead, zinc, silver, phosphate rock. 

Coal, petroleum, stone, cement. 

Coal, cement, petroleum, stone. 

Cement, clay products, stone, coal. 

Petroleum, cement, natural gas, zinc. 

Coal, petroleum, natural gas, stone. 


Petroleum, natural gasoline, natural gas, sulfur. 


Cement, stone, sand and gravel, slate. 

Coal, sand and gravel, cement, clay products. 

Stone, sand and gravel, clay produets, lime. 

Iron ore, petroleum, cement, salt. 

Iron ore, sand and gravel, stone, manganiferous ore. 

Petroleum, natural gas, sand and gravel, clay products. 

Lead, cement, coal, stone. 

Copper, petroleum, zinc, coal. 

Cement, sand and gravel, clay products, stone. 

Copper, zinc, gold, tungsten ore. 

Sand and gravel, stone, clay products, feldspar. 

Zinc, clay products, sand and gravel, stone. 

Petroleum, potassium salts, copper, zinc. 

Cement, petroleum, iron ore, stone. 

ony products, stone, sand and gravel, talc and pyrophyl- 
ite 


Coal, sand and gravel, clay products, natural gas. 
Coal, clay products, stone, lime. 


| Petroleum, natural gasoline, natural gas, coal. 
| Sand and gravel, stone, cement, clay products. 


Coal, cement, petroleum, stone. 

Stone, sand and gravel, graphite. 

Stone, clay products, raw clay, sand and gravel. 
Gold, stone, raw clay, sand and gravel. 

Coal, cement, stone, phosphate rock. 
Petroleum, natural gasoline, natural gas, sulfur. 
Copper, coal, gold, lead. 

Stone, slate, tale, copper. 

Coal, stone, zinc, clay products. 

Cement, coal, sand and gravel, stone. 

Coal, natural gas, petroleum, natural gasoline. 
Stone, sand and gravel, iron ore, zinc. 
Petroleum, coal, natural gasoline, raw clay. 


! In this table iron ore, not pig iron, is taken as the basis of iron valuation. The rank of natural gas in 
this table (in contrast to corresponding tables in earlier editions of Minerals Yearbook) is based on value at 
wells rather than value at points of consumption. 
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Employment and Injuries 


in the Mineral Industries 
By FORREST T. MOYER Ax» JOSEPH H. SCHUSTER 


General summary. ..........-- 81| Nonmetal mines.....-..........- 90 
Special injury study- -........- So] OUAITIOS- ausa ice 91 

oal mines._.........-..--.-- 86 | Coke plants... .....-..--.--.--- 93 
Metal mines. ................- 88 | Metallurgical plants.........-.-- 94 


- GENERAL SUMMARY 


MPLOYMENT in the mineral industries advanced in 1947 owing 
E. the high level of industrial activity in the country. There was 

an average of 705,900 men at work daily, or 5 percent more than 
in 1946. In addition to the enlarged working force, the mines, quar- 
ries, and other mineral plants were operated an average of 259 days 
during the year to meet the demand for mineral raw materials and 
fuels. This was 15 days more than the 1946 average. As a result, 
man-hours worked in 1947 gained 9 percent over 1946 to a total of 
nearly 1% billion. In contrast with the preceding year, labor-manage- 
ment relations during 1947 in the mineral industries were relatively 
undisturbed. All disputes were settled by negotiation between 
management and labor. Bituminous-coal mines, which had been 
under Federal Government control for more than a year, were returned 
to the operators after an industry-union contract was obtained in 
midyear. 


Salient statistics of employment and injury experience in the mineral industries 
in the United States, 1943-47, by industry groups 


Average number of men working daily: $ 
Coal mines 486, 516 453, 937 4 437, 000 457, 500 469, 100 
Metal mines 87, 880 70, 413 61, 294 65, 910 71,700 
Nonmetal mines. ...................... 12, 713 11, 261 10,371 12, 000 12, 300 
Quarries... crisi cura 69, 877 58, 476 58, 180 70, 265 | . 80, 300 
Coke plants........................... 25, 765 24, 766 22, 987 21, 410 23, 700 
Metallurgical poisnts --- 64, 735 58, 085 46, 467 44,772 48, 800 
duoc: AA OEE. 747, 48 676, 938 636, 299 671, 857 705, 900 
Average number of active mine-days: 5 
Coal mines. ere eet ck 264 |. 281 4 262 230 - . 244 
Metal mines......- E | . 293 289 288 247 278 
Nonmetal mines....................... 269 282 291 287 . 291 
Ousrties ---------- GE 274 268 264 274 . 265 
Coke plants. .......................... 347 351 |. 344 S234 | .. 349 
Metallurgical plants................... 336 329 | 329 286 |. 312 
d Ko EE 277 287 273 244 259 


eri | ate EE | ee | gr PRS ` RN PE be 
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See footnotes at end of table. 
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Salient statistics of employment and injury experience in the mineral industries 


in the United States, 1943-47, by industry groups—Continued 


Man-days worked, in thousands: $ 
Coal mines...........................- 
Metal mines..........................- 


Nonmetal o A imam 


Oke Plants iones cebra ias 
Metallurgical plants. .................. 


Man-hours worked, in thousands: * 
Coal mines ?_.....---....------...----- 


oke plants. .........................- 
Metallurgical plants................... 


Number of injurles: . 
Fatal: 


Coal mines 
Metal mines._._.._...----.--------- 
Nonmetal mines..................- 


Q 
Coke plants. ---------------------- 
Metallurgical plants............... 


Nonfatal: 
Coal mines ..-------2.-.- Ee 
Metal mines ` 


Nonmetal mines..................- 


oke plants......................- 
Metallurgical plants............... 


Injury rates per million man-hours: 
Fatal: 


Coal mines. ......................- 
Metal mines......................- 
Nonmetal mines 
Quarries: 2-52 Soe eid cet cece 
Coke plants. ...................... 
Metallurgical polants 


Quarries. .........................- 
Coke plants. .....................- 
Metallurgical plants..............- 


lac" —— RA dod 


LE cd Poe on Rs 


1,078, 474 
163, 027 
25, 760 
129, 302 


152, 326 


64, 375 
121, 491 


—ÓMMM — 
———MÁÀÁá 


29, 280 
174, 890 
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1 Data on coal, metal, and nonmetal..mines and metallurgical plants are preliminary, based on an average 
of 83 percent coverage. Data on quarries and coke plants are final. 
3 Preliminary figures based on an average of 8! percent coverage. 


3 Average number of. men at work each day mine was active. 


Because absenteeism and labor turn-over 


are taken into consideration, this number is lower than number of men available for work as measured by a 


count of names on pay roll. 


4 Preliminary figure based upon 75-percent coverage of the industry. 


8 Average in which operating time of each mine is weighted by average number of workers in mine. 
* Totals of man-days and man-hours are additions of the rounded subtotals and may differ slightly from 


totals obtained before rounding. 


* Data included for bituminous-coal mines are on portal-to-portal basis. 
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The safety record of the extractive industries was improved in 
1947, and the over-all frequency of injuries fell to 53.40 per million 
man-hours. The improvement resulted entirely from more favorable 
nonfatal-injury experience. Although there were approximately 3,500 
nonfatal injuries more than in 1946, the total of 77,935 nonfatalities 
occurred at a frequency of 52.46 per million man-hours, an appreciably 
better rate than in the preceding year. However, the fatality record 
receded in 1947, and both the total of 1,406 fatalities and the occur- 
rence rate of 0.95 per million man-hours were less favorable than in 
1946. 

Although 2,561,380 man-days of work were lost in the mineral 
industries through work stoppages in 1947, labor-management rela- 
tions were relatively peaceful. Approximately half of the lost work- 
time resulted from stoppages called in protest of the passage of the 
Taft-Hartley Labor Management Relations Act on June 23, 1947. 
All told there were 483 work stoppages in the mineral industries, 
according to the United States Department of Labor. Of these, 415 
strikes causing a loss of 2,190,000 man-days were at bituminous-coal 
mines, 28 with a loss of 159,000 man-days were at anthracite mines, 
and 2 with a loss of 117,000 man-days were at cement plants. Time 
lost through stoppages was not significant in other mineral industries. 

The first major strike (one involving more than 10,000 men) during 
the year was in bituminous-coal mines in southwestern Pennsylvania 
and Indiana, where brief, sporadic stoppages of about 3 days’ dura- 
tion were called in protest against the pending Taft-Hartley bill. 
This strike involved approximately 18,000 men. The second major 
strike, also in bituminous-coal mines, involved two separate issues 
and extended across the scheduled vacation period of June 28—July 7. 
This stoppage started on June 23 in protest against passage of the 
Labor Management Relations Act (the Taft-Hartley bill). Between 
June 23 and 27, about 200,000 miners had stopped work. The soft- 
coal mines, which had been operated by the Federal Government 
since May 1946, were returned to the private companies on June 30, 
1947. An industry-union wage agreement had not been negotiated 
by the end of the vacation period on July 7. Hence, approximately 
343,000 miners remained away from work during July 8-11 until the 
contract was signed and ratified by the operators. In this latter 
m the principal issues being arbitrated were wages, hours, welfare 

enefits, and mine safety. 'The approved agreement changed the 
portal-to-portal shift from 9 to 8 hours, for which the miners received 
& cost-of-living increase of $1.20 per day over that received for the 
longer shift. A United Mine Workers of America Welfare and Retire- 
ment Fund was established and financed by an assessment of 10 cents 
per short ton of coal produced for use or for sale. The new fund was 
to provide health and welfare benefits, including pensions, for em- 
ployees. 'The &ccumulated moneys of the Medical and Hospital 
Fund, established in the Government-union agreement of May 29, 
1946, were transferred to the new fund. The Federal Mine Safety 
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Code, also in effect under the Government-union contract of 1946, 
was continued in the new agreement. - 

In addition to the aforementioned strike, a major period of idleness 
in bituminous-coal mines was called on April 1, 1947, as a mourning 
period for the 111 men killed in the Centralia, Ill., mine disaster. 
This mourning period, which was popularly called a ““safety strike" by 
the press, ended April 7. No data on this period of idleness are in- 
cluded in the Department of Labor figures. However, it is estimated 
that about 345,000 wage earners were affected and that approxi- 
mately 1,725,000 man-days of work were lost at soft-coal mines. 


Employment and injury experience of the mineral industries of the United States, 


1931-47 
Injury rates per 
Number of SE 
Men | Aver- injuries HOD MaN: 
Year work- age Man-days Man-hours 
i Ane active worked worked ll 

uu ATE. 3 Non Non- 

Fatal | tata | Fatal | fatal 
AA 784, 347 188 | 147,602, 799 | 1,288, 135,808 | 1,707 | 94,021 1. 33 72. 99 
Doo RA 671, 343 165 | 110, 655, 616 962, 024, 915 1, 368 | 66, 028 1. 42 68. 57 
1933. ....... ee 677, 722 181 | 122,787,658 | 1,058, 245,650 | 1,242 | 70,158 1.17 66. 30 
A IA 739, 817 195 | 144, 566, 133 | 1,167, 723, 543 1, 429 | 79, 211 1. 22 7.83 
AS 783, 139 . 195 | 152,354,170 | 1, 215, 316, 764 | 1,495 | 80,070 1. 23 65. 88 
1030... Fics A 824, 514 216 | 177, 920, 334 | 1, 426, 233, 543 | 1,686 | 90, 608 1.18 63. 53 
1935: 2222e----2---| 859,951 '217 | 186,790, 283 | 1,482, 241,908 | 1,759 | 94, 466 1. 19 63. 73 
1938. .......... cac Lac 774, 894 187 | 145, 056, 875 | 1,144, 137, 206 1,369 | 69,940 1. 20 61. 13 
1939 A AA 788, 925 202 | 159, 388, 490 | 1, 251, 169, 210 1,334 | 73, 253 1.07 58. 55 
Ly A net 801, 926 219 | 175, 663, 792 | 1,385, 128, 234 1,716 | 80,856 1.2 58. 37 
Kr A IS 835, 095 234 | 195, 425, 228 | 1, 541, 335, 277 1,621 | 87,911 1.05 57. 04 
1942. .... e) 802, 640 260 | 208, 739, 906 | 1,653, 284,620 | 1,862 | 91,675 1.13 55. 45 
1943....- EE 747, 486 277 | 207, 350, 643 | 1, 668, 340,394 | 1,799 | 88, 449 1.08 53. 02 
1044... EE 676, 938 287 | 194, 521,159 | 1,618, 479,042 | 1,571 | 83,451 .97 51. 56 
10454... Se oe ie ee 636, 299 273 | 173, 748, 657 | 1,462, 942,363 | 1,281 | 75,044 .88 51. 71 
E 22 5 re 671, 857 244 | 164, 109, 621 | 1, 360, 439,931 | 1,167 | 74,399 . 86 54. 69 
1947 3,...........- ESO 705,900 | . 259 | 182, 584,000 | 1,485,730,000 | 1,406 | 77,935 .95 52. 46 


! Data for 1931-43 are revised by including estimated time required for travel and lunch in bituminous- 
coal mines. This places man-hours of bituminous-coal mines on a portal-to-portal basis. 

3 Preliminary in part. 

3 Preliminary. 


The tragic disaster at the Centralia No. 5 coal mine, Centralia, Ill., 
on March 25 focused public attention on the problem of coal-mine 
safety. "This mine explosion, which killed 111 men, caused a greater 
loss of life than any other mineral-industry disaster since the explosion 
of the Mather No. 1 mine in Pennsylvania on May 19, 1928. In the 
Mather disaster 195 men were killed. The Centralia explosion oc-. 
curred while the soft-coal mines were under Federal Government 
control. - On April 3, during the “memorial period," the Coal Mines 
Administrator ordered 518 mines not to resume production on or 
after April 7. unless: certain hazardous conditions were corrected. 
After April 7, the Coal Mines Administrator closed 36 more mines; 
and, between April 24 and June 30, Federal mine inspectors closed 
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79 mines for safety reasons. Most of the mines were reopened within 
& few days because the hazardous conditions had been corrected 
promptly. By the close of June, 575 mines had been inspected and 
approved for operation, 23 had been inspected but not approved, 11 
were abandoned, and the remaining 18 were idle for various reasons. 
A Besides the Centralia mine explosion, there were five other major 
disasters (a single accident in which five or more men are killed) in 
the mineral industries. All were coal-mine explosions. On April 30 
the Spring Hill mine in Indiana exploded, killing 8 men, and on July 
24 an explosion in the Old Ben No. 8 mine in Illinois caused a loss of 
27 lives. The remaining three disasters were in Pennsylvania anthra- 
cite mines. On January 15, an explosion in the Nottingham mine 
killed 15 men, on April 10 another explosion in the Schooley mine 
killed 10 men, and 8 men lost their lives in the Franklin mine on 
December 11. The disaster record in 1947 contrasts sharply with 
1946, when 2 mine explosions caused a loss of 27 lives. ` 

The number of fatal injuries increased in 1947 in each of the major 
branches of the mineral industries except in nonmetal mines. The 
total of 1,406 fatalities in 1947 was 239 more than in the preceding 
year. However, the 1946 total of 1,167. was lower than in any year 
since fatality statistics on the mineral industries first were compiled 
in 1911. The frequency rate of fatalities was higher than in 1946 in 
all branches of the mineral industry except in nonmetal mines and at 
metallurgical plants. In mee d mines the rate improved sharply 
and was less than half that of 1946. 

In contrast with the fatality experience, the record of nonfatal 
injuries was improved in 1947 in all branches of the mineral industry 
except quarries. In quarries the frequency rate of nonfatalities was 
slightly less favorable than in 1946. Owing to the longer worktime, 
the improved rates in 1947 were attained despite the increase in num- 
ber of nonfatal injuries. The number of nonfatal injuries was higher 
in each major branch except nonmetal mines. 


SPECIAL INJURY STUDY 


Detailed individual reports on 7,500 coal-mine injuries in 1947 were 
classified by part of body injured and length of time lost from work. 
‘The number of reports was selected by States in proportion to the 
tonnages of coal produced. 

It is significant that a larger proportion of the anthracite injuries 
fall in less severe groups of disability than the bituminous-coal injuries. 
It is notable also that finger and hand injuries and trunk injuries each 
were approximately one-fourth of the total injuries in the sample in 
both hard and soft coal mines. Another feature is that injuries to the 
upper parts of the body are in greater proportions in anthracite than 
bituminous-coal mines. However, leg, toe, and foot injuries have 
larger percentages of occurrence in soft- than in hard-coal mines. 
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Percentage distribution of injuries in bituminous-coal and anthracite mines in the 
United States by part of body, 1944 and 1947, and by length and degree of 
disability, 1947 ! 


1947 1944 


Length of disability and degree of injury 


Part of body injured Temporary total 


Perma- 
nent F at al Total Total 


1-7 8-14 | 15-30 | Over | partial 3 
days | days | days |30 days | 


po xd Md a tee Ee 


hi MERERI MERE RIS 5.1 1.7 1.0 0.5 0D 1 oos 8.4 8.2 
Head (except eye). ............ 2.1 1.0 .9 rdi ee 0. 4 5.1 5.3 
dh at) AA ARAN 7.2 4.2 5.1 6.5 E 5 23. 6 25.3 
Finger and hand.............. 8.2 4.8 6.1 4.8 IX Ls 25. 6 23.3 
Arm, including wrist. ......... 2.2 1.0 1.0 1.5 Ru EE 5.8 5.3 
Toe and foot ` 4.8 2.1 2. 6 3.9 pol T 13. 5 14.8 
Leg, including ankle........... 5.2 3.7 4.5 4,4 .1 M 18.0 17.8 

OUR) RE 34. 8 18. 5 21.2 22.3 2.2 1.0 | 100.0 100. 0 

Anthracite mines: 

A AA 8.2 1.4 0. 5 E AAA RR 10. 5 10. 6 

Head (except eye). ............ 4.9 1.4 1.2 Y A 0.2 8.2 7.4 
- AAA IIS A 9.4 5.3 4.6 5.06 |... .2 25. 1 25. 2 
Finger and hand.............. 10. 7 5.1 4.0 3. 6 0:8. I. sors 24.2 21.7 
Arm, including wrist.......... 2.8 1.8 1.1 D A E, EE 6. 5 6. 6 
Toe and foot. 5.6 2.8 2.1 A EAS EAE 12.0 12.5 
Leg, including ankle........... 5.1 3.7 2.0 Er a WEEN Fee 13.5 16.0 
"Total rancia os erc 406. 7 21.5 15.5 15.1 8 4| 100.0 100. 0 
Total coal mines: 
sn DE EE NN Te 5.6 1.7 0.9 0.6 UE EN 8.9 8.7 
Head (except egei ............ 2.6 1.0 9 Ew OE cri 0.4 5.6 5.7 
end e nU LN 7.5 4.8 5.0 6.3 .1 , A 23.6 25.3 
Finger and hand.............. 8.6 4.9 5.7 4.6 (SS AA 25. 3 23.0 
Arm, including wrist.......... 2.3 1.2 1.1 1.3 js GE MORE: 6.0 5.5 
Toe and foot. .................- 5.0 2.2 2.5 3.5 Wi DEEN 13.3 14.3 
Leg, including ankle........... 5.2 3.7 4.1 4.1 1 .1 17.3 17.5 
A estu ae lus 36. 8 19.0 20. 2 21.1 2.0 9| 100.0 100. 0 


1 Based upon studies of 6,196 injuries in bituminous-coal mines and 1,304 injuries in anthracite mines, or 
a total of 7,500 coal-mine injuries in 1947: and 46,288 injuries in bituminous-coal mines and 11,303 injuries 
in anthracite mines, or a total of 57,591 coal-mine injuries in 1944. 

? No permanent total injuries were found in the sample of 7,500 reports. 


Comparison of the part of body injured in 1944 and 1947 shows & 
possibly significant decrease in the percentages of trunk, toe, and foot 
injuries and an increase in the percentage of finger and hand injuries 
in bituminous-coal mines. 


COAL MINES 


Fatality experience in coal mines in 1947 compares unfavorably 
with that in 1946. However, the 1946 record was the best in the 
statistical history of the industry. The total of 1,165 deaths was 191 
higher than the total of 974 for 1946, which was the lowest for any 
year since 1910, when complete fatality statistics were first compiled. 
The unfavorable disaster record in 1947 explains, to a great extent, 
the increase in the number of deaths in coal mines. Six major 
disasters during the year resulted in the death of 179 men, while 2 
such disasters killed 27 men in 1946. Hence, the fatality rates of 
1.25 per million man-hours and 1.69 per million tons are less favorable 
than in 1946. "The total of 58,200 nonfatal injuries was 1,400 higher 
than in 1946, but the rates of 62.37 per million man-hours and 84.62 
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per million tons are significant improvements over the corresponding 
rates of 64.25 and 95.55 for the preceding year. | 

Activity in coal mines was appreciably greater in 1947 than in 1946, 
when the total man-days lost through work stoppages was unusually 
large. Employment increased for the second consecutive year to an 
average of 469,100 men working daily. The total man-hours of work- 
time for the year were appreciably higher than in 1946. 


BITUMINOUS COAL 


Employment.—The average number of men working daily in bitu- 
minous-coal mines increased to 390,600 in 1947, a 3-percent gain over 
1946. The working force was rather stable in the first half and in- 
creased to a slightly higher level of employment in the second half of 
the year after the shorter work shift became effective. "The total 
man-hours of worktime rose to 781,190,000, or 7 percent more than 
in the preceding year. Owing to the shorter shift after midyear, the 
average miner worked a shift of 8.35 hours, compared with 8.70 hours 
in 1946. Each miner had a total workyear of 2,000 man-hours, or 
only 79 hours more than in 1946. 


Employment and injury experience at coal mines in the United States, 1943-47 ! 


Injury rates per 
" Aver- EE million man- 
en are ours 
working | active ined S Man nants 
daily mE WOrxe Ww S Ñ 
ays on- on- 
| Fatal fatal Fatal fatal 
Bituminous-coal mines: ? 
E 407, 135 263 | 106, 911, 764 883, 675, 272 1, 225 | 51, 067 1.39 | 57.79 
1044... .— s 376, 203 278 | 104, 705, 401 914, 925, 290 1, 124 | 51, 253 1. 23 56. 02 
1045... on leout a 363, 000 261 | 94,750,000 841, 000, 000 936 | 47,750 1.11 56. 78 
E unsere 380, 000 221 | 83,900,000 730, 000, 000 800 | 44,000 1. 10 60. 27 
1044, 5 mu tones 390, 600 239 93, 510, 000 781, 190, 000 990 | 45, 700 1, 27 58. 50 
Pennsylvania anthra- 
cite mines: l 
J943 coe a eee 79, 381 269 21, 384, 900 150, 832, 008 226 | 13, 527 1. 50 89. 68 
1944 A 77, 734 293 22, 804, 917 163, 549, 087 174 | 12, 438 1.06 76. 05 
¡A 74, 000 267 19, 750, 000 143, 000, 000 143 ; 1. 00 81. 12 
1946 26 oe essen 77, 500 274 21, 200, 000 154, 000, 000 174 | 12, 800 1.13 83. 12 
A eios 48, 500 265 20, 775, 000 1&2, 000, 000 175 | 12, 500 1. 15 R2. 24 
Total coal mines: 
1943 ee Segue 486, 516 264 | 128, 296, 664 | 1,034, 507,280 | 1,451 | 64, 504 1. 40 62, 44 
1944 2222-2. -- 453, 937 281 | 127, 510,318 | 1. 078, 474, 377 1, 298 | 63, 691 1, 20 59. 06 
AT EE EE 437, 000 262 | 114, 500, 000 984, 000, 000 1,079 | 59, 350 1.10 60. 32 
I I 457, 500 230 | 105,100,000 | 884,000, 000 .974 | 56,800 | 1.10 | 64.25 
19047... ee 469, 100 244 | 114. 285, 000 933, 190, 000 1, 165 | 83, 200 1. 25 62. 37 


1 Data for 1945-47 are preliminary. 
? Includes lignite. 


Injuries.—Fatality experience in bituminous-coal mines in 1947 
was less favorable than in 1946, when these mines achieved the best 
record in the statistical history of the industry. In all, 990 men were 
killed in bituminous-coal mines in 1947, compared with 800 deaths 
the year before. The 1947 fatalities occurred at rates of 1.27 per 
million man-hours and 1.57 per million tons of coal mined, both of 
which were slightly higher than the corresponding rates in 1946. 
However, the 1947 rates were the second lowest on a tonnage basis 
and the fourth lowest on & man-hour basis since complete statistics 
were begun in 1910. | 
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Nonfatal-injury experience was appreciably better in 1947 than in 
1946. Although the total of 45,700 nonfatal injuries for the year was 
1,700 more than in the previous year, the increases in man-hours of 
exposure and coal mined more than compensated for the greater 
number of injuries. The nonfatal-injury frequency rates of 58.50 
per million man-hours and 72.47 per million tons were improvements 
over the corresponding rates of 60.27 and 82.41 for 1946. 


ANTHRACITE 


Employment.—Employment at anthracite operations advanced 
slightly to an average of 78,500 men working, an increase of 1,000 over 
1946. However, total man-hours of worktime declined slightly to 
152,000,000 man-hours. Production from underground mines, strip- 
pings, culm banks, and dredges fell to 57,190,000 tons, or 5 percent 
less than in 1946. The average employee in 1947 worked a 7.32-hour 
shift and performed 1,936 hours of work, or 51 hours less than in 1946. 

Injuries.—Fatality experience at anthracite operations was less 
favorable in 1947. The number of fatalities increased to 175, com- 
pared with 174 in 1946, while both man-hours of worktime and 
tonnage declined. As a result, the fatal rates of 1.15 per million 
man-hours and 3.06 per million tons are higher than the respective 
rates of 1.13 and 2.88 for 1946. However, the total of 12,500 non- 
fatal injuries was 300 less than in 1946. The nonfatal frequency of 
82.24 per million man-hours is an improvement over 1946, but the 
occurrence of 218.57 nonfatals per million tons is less favorable than 
in the previous year. 

The disaster-free record of the anthracite industry in the 3 previous 
years was broken in 1947. "Three major disasters occurred during 
the year, whereas only one had occurred in the previous 8% years. 
In 1947 three explosions, killing a total of 33 men, occurred in anthra- 
cite mines in Luzerne County, Pa. 


METAL MINES 


Injury experience in metal mines in 1947 compares favorably with 
the preceding year. The total injury-frequency rate of 53.91 in- 
juries (fatal and nonfatal) per million man-hours was much lower 
than the comparable rate of 57.27 for 1946. However, this improve- 
ment was due entirely to a lower nonfatal rate, for fatality experience 
in metal mines in 1947 was appreciably worse than in the previous 
year. Each of the six metal-mining groups had a higher fatality rate 
than in 1946. Employment rose to & total of 71,700 workers; and 
these men worked a total of 159,590,000 hours, or 22 percent more 
than in 1946. 

IRON 


Employment.—' The average number of men at work daily in iron 
mines increased to a total of 26,400 in 1947. The mines were worked 
an average of 278 days, compared with 226 days in 1946, when 
extensive work stoppages occurred in the Lake Superior district. 
Each worker averaged 2,231 man-hours, compared with 1,812 hours 
in 1946. Total man-hours rose to 58,890,000, an increase of 33 percent 
over 1946. 
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Employment and injury experience at metal mines in the United States, 1945—47, 
by industry groups | 


Injury rates 


Men Aver- pix per million 
work- | ¿ive | Man-days | Man-hours man Nours 
Bä mie: worked worked 
ary days i Non- Non- 
Fatal | fata | Fatal | fatal 
Iron mines: 
TEEN 23, 443 286 | 6,696,157 | 53, 781, 487 36 | 1,326 0. 67 24. 66 
1946 l2 oc. 24, 500 |. 226 5, 540, 000 | 44, 390, 000 25 1, 200 . 56 27.03 
I ose is 26, 400 278 | 7,342,000 | 58,890, 000 36 | 1,405 .61 | 23.86 
Copper mines: 

OF. TS t A 14,542 | 305 4, 484, 654 | 35, 474, 475 23 1, 531 . 65 43. 16 
1946! . oc 13, 600 275 | 3,739,000 | 29, 910, 000 23 | 1,565 17 52. 32 
I947 EEN 16, 100 307 | 4,938,000 | 39, 510, 000 32 | 1,735 .81 43. 91 

Lead-zinc mines: 
TN 14, 645 292 | 4,273,405 | 34,161, 578 29 | 2,976 .85 | 87.12 
ETE e 16, 200 257 | 4,167,000 | 33, 780, 000 29 | 2,830 .86 | 83.78 
E EE 16, 800 265 4, 440, 000 | 35, 540, 000 33 3, 200 . 93 90. 04 
Gold-silver mines: 
ID o ee ee de 3, 816 289 1, 104, 543 8, 407, 743 4 533 . 48 63. 39 
1946._._...____._.._____ 5, 152 253 | 1,305,504 | 10, 203, 525 8 | 1,000 -.78 | 98.01 
1947 2 ee 5, 600 266 | 1,490,000 | 11, 570, 000 14 | 1,240 1. 21 107. 17 
Gold placers: 
kt AA Sec ern 1, 819 175 318,102 | 2,683,598 | ....... 64 |... 23. 85 
TEE 3, 458 212 732, 683 6, 438, 965 ] 220 . 16 34. 17 
¡AAA EET 3, 600 223 804, 000 6, 930, 000 2- 230 . 29 33. 19 
Miscellaneous: 2 l 
| HU t; tsk oe means 3, 029 279 845,950 | 6, 786, 457 . 4 492 . 59 72. 50 
1946 aces reno 3, 000 267 802, 000 | 6,420,000 |........ 610 |........ 95. 02 
ICT rn PER P DER 3, 200 279 892, 000 | 7,150,000 7 670 | .98: 93.71 


E Data are preliminary. 
? Includes antimony, bauxite, chromite, cobalt, manganese, mercury, molybdenum, pyrite, titanium, 
tungsten, and vanadium-uranium mines. 


Injuries.— The number of fatal and nonfatal injuries increased to 
36 and 1,405, respectively, from 25 and 1,200 in 1946. The fatal 
frequency rate of 0.61 per million man-hours was less favorable than 
the rate of 0.56 for 1946. However, the nonfatal-injury frequency 
rate of 23.86 was an improvement over the 1946 rate of 27.03. 


COPPER 


Employment.—Employment at copper mines gained 18 percent 
over 1946 to a total of 16,100 men working daily in 1947. ‘Total man- 
hours at all copper mines were 32 percent greater than in 1946. In 
1947 the average shift was 8.00 hours and the average workyear per 
man was 2,454 hours. 

Injuries.—Fatality experience in copper mines in 1947 was less 
favorable than in 1946, but nonfatal experience improved consider- 
ably. The fatality rate of 0.81 for the year was higher than the rate 
of 0.77 for 1946. Although the number of nonfatal injuries increased 
to 1,735 in 1947, the nonfatal rate of 43.91 per million man-hours was 
& sharp improvement over 1946. 


LEAD-ZINC 


Em ployment.—Available reports indicate that employment in lead- 
zinc mines increased slightly to & total of 16,800 in 1947. Similarly, 
total man-hours worked in these mines were higher for the year. The 
average of 265 days worked during the year was an increase of 8 days 
over the preceding year. | 

Injuries.— The safety record of lead-zinc mines in 1947 was less 
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favorable than in 1946. The 33 fatal injuries in 1947 (4 more than 
in 1946) occurred at a rate of 0.93 per million man-hours. Nonfatal 
injuries totaled 3,200 for the year and had a frequency rate of 90.04, 
or considerably higher than the rate of 83.78 in 1946. 


GOLD-SILVER MINES 


Employment.—The average number of men at work in gold and 
silver lode mines totaled 5,600, a gain of 9 percent over 1946. The 
average length of shift declined slightly, but total worktime for all 
mines in this group rose 13 percent in 1947. 

Injuries.— The injury experience in gold and silver lode mines in 
1947 was considerably worse than in 1946, when the safety record of 
these mines was not at all satisfactory. The 14 fatalities for 1947, 
compared with 8 in 1946, resulted in a fatality rate of 1.21 per million 
man-hours. Nonfatal injuries totaled 1,240, an increase of 240 over 
1946 and occurred at a rate of 107.17 per million man-hours which 
was the highest in the mineral industries in 1947. 


GOLD PLACER 


Employment.—Employment at gold placers was about the same in 
both 1946 and 1947. Total man-hours of worktime gained 8 percent 
in 1947, owing to an increase of 11 in active mine days. 

Injuries.—F atality experience at gold placers was less favorable 
than in 1946. The 2 deaths during the year occurred at the rate of 
0.29 per million man-hours. However, nonfatal mjury experience 
improved in 1947 to a rate of 33.19 nonfatals per million man-hours. 


MISCELLANEOUS METAL 


Employment.—The labor force of 3,200 in 1947 was slightly larger 
than in 1946 in the mines of this group, which includes antimony, 
bauxite, chromite, cobalt, manganese, mercury, molybdenum, pyrite, 
titanium, tungsten, and vanadium-uranium operations. Total work- 
time in these mines increased 11 percent to 7,150,000 man-hours in 
1947. | 

Injuries.—Fatality experience in miscellaneous metal mines was 
considerably worse in 1947 than in 1946. "There were no fatalities 
in this group in 1946; but in 1947, 7 deaths occurred at a rate of 0.98 
per million man-hours. On the other hand, the nonfatal rate im- 
proved slightly to 93.71 for the year. 


NONMETAL MINES 


- Employment.—The average of 12,300 men at work daily is slightly 
higher than the total for 1946 in this group of mines, which comprises 
barite, feldspar, fluorspar, gypsum, magnesite, mica, phosphate rock, 
rock salt, sulfur, and miscellaneous nonmetallic-mineral operations. 
These mines worked an average of 291 days and total worktime 
increased 7 percent in 1947. 

" Injuries —The safety record of nonmetal mines improved appreci- 
ably in 1947. Despite increased man-hours of exposure, both fatal 
ad nonfatal injuries were reduced in number. The 12 fatalities are 
a 50-percent reduction from 24 in 1946. The fatal rate of 0.41 is less 
than half the frequency rate of 0.87 for 1946. The 1,335 nonfatal 
injuries in 1947 occurred at the rate of 45.59 per million man-hours. 
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QUARRIES 


Injury experience in the quarry industries in 1947 was less favorable 
and the rates of occurrence of both fatal and nonfatal injuries increased 
over 1946. The combined rate of 34.04 injuries (fatal and nonfatal) 
per million man-hours is higher than the corresponding rate of 32.75 
for the preceding year. Operating activity in each of the quarry in- 
dustries increased, and man-hours of worktime rose 10 percent over 
1946. Employment increased from 70,265 to 80,300, or 14 percent. 
The average length of shift of 8.21 and the average number of 2,178 
hours worked per man during the year were slightly lower than in 


1946. 
CEMENT 


Employment.—Employment in cement quarries and mills during 
the year registered a slight increase over 1946. Although 2 work 
stoppages caused a loss of 117,000 man-days, the 28,500 men working 
in 1947 had an average of 317 days active. As a result, man-hours of 
worktime were 11 percent higher for the year. 


Employment and injury experience at nonmetal mines and quarries in the United 
States, 1945-47, by industry groups ! 


Injury rates per 
Aver- audes million man- 
Sri Sch e | Man-days | Man-hours hours 
worki activ MN 

daily mine worked worked " 3 
ays on- on- 
Fatal fatal Fatal fatal 

Nonmetal mines: ? 

045 c ns oem ILE 10, 371 201 | 3,015,980 | 24,612,021 16 | 1,145 0. 65 46. 52 
10403 222 2c c... 2, 000 287 | 3,441,000 , 480, 24 | 1,390 .87 50. 58 
LI hots O 12, 300 291 | 3, 580, 000 , 280, 12| 1,335 . Al 45. 59 

Quarries: 
Cement: 4 
E oleae oe sce: 20, 858 285 5, 944, 040 | 48, 078, 750 9 600 . 19 12. 48 
1940... scs 25, 901 311 | 8,063,361 | 64, 185, 021 12 834 . 19 12. 99 
10445. SLE ere , 500 317 | 9,026,000 | 71, 240, 000 22 800 . 31 11. 23 
Limestone 
1045... ordeo 17, 704 234 | 4,150,750 | 35, 182, 061 24 | 1,381 . 68 39. 25 
1046 EE 20, 850 234 | 4,870,876 | 41, 864, 367 26 | 1,878 . 62 44.86 
SS 1947. PIONEER 5, 600 204 | 5,228,000 | 44, 560, 000 27| 1,960 . 61 43. 99 
ime: 
1945. ctae a 8, 162 297 | 2,420,409 | 19,015, 613 8 961 . 41 48. 99 
AA 8, 741 296 | 2,591,301 | 20, 657, 787 4 | 1,011 . 19 48. 94 
jr cacao EE 9, 400 296 | 2,785,000 | 22, 680, 000 6| 1,230 . 26 54. 23 
Marble: 
1045 oe oe ens 1, 748 250 446,645 | 3,792,968 2 164 . 53 43. 24 
1946-. Lo eccL. 2, 370 260 616, 200 ,292, 992 |........ ¡e (eens 32. 68 
JE ; 266 771, 000 , 420, 000 2 165 . 81 25. 70 
Granite: l i 
1945 EE een 4, 067 249 | 1,014,288 | 8,615,078 7 306 .81 45. 97 
10460... vcr 5,176 249 | 1,288, 468 | 10, 930, 012 5 493 . 46 45. 11 
Ee ee 5, 700 250 | 1,423,000 | 12, 280, 000 2 765 . 16 62. 30 
Traprock 
1945 ee 2, 079 235 487, 940 4,135, 408 |........ 195 EEN 47.15 
1946... iue 2, 493 244 607, 405 | 5,125,217 3 221 . 59 43. 12 
- De BOSTON RR , 600 241 626,000 | 5,290,000 1 270 .19 | 51.04 
ate: 
1945 uo ta bi 988 259 256,235 | 2,301, 264 |........ 115 eost 49. 97 
1946: = eco 1, 323 274 361, 855 | 3,330, 047 2 181 . 60 54. 35 
19047 ue a cas 1, 700 263 447,000 | 4,510, 000 3 240 . 67 53. 22 
Sandstone 
1045 ostende 2, 574 255 655, 920 | 5,447,089 3 309 . 55 56. 73 
1040... ee er 9, 411 253 862, 381 7, 142, 732 3 346 . 42 48.44 . 
1047... sns ; 253 987, 000 7, 910, 000 6 455 . 76 57.52 


! Data for 1947 are preliminary. 


2 Includes barite, feldspar, ffuorspar, gypsum, magnesite, mica, phosphate rock, rock salt, sulfur, and 
miscellaneous nonmetallic-mineral mines. 


3 Preliminary. 


¢ Includes burning or calcining and other mill operations, 
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Injuries.— The 22 fatalities that occurred in cement quarries and 
mills represented a sharp increase over the 12 deaths in 1946. The 
fatality rate of 0.31 per million man-hours was well above the corres- 
ponding rate of 0.19 for the preceding year. On the other hand, de- 
spite the increase in man-hours of exposure, the number of nonfatal 
injuries declined to 800 in 1947, and the nonfatal injury-frequency rate 


fell to 11.23. 
LIMESTONE 


Employment.—The average number of men working in limestone 
operations rose 23 percent to 25,600 in 1947. The significant increase 
in employment more than offset the drop in days active, and total 
man-hours of worktime increased 6 percent to 44,560,000 man-hours. 

Injuries.—Although the 27 fatal and 1,960 nonfatal injuries were 
higher than in 1946, the 6-percent increase in man-hours more than 
compensated for the increased number of i injuries. "Thus, the fatality 
rate of 0.61 and the nonfatal rate of 43.99 per million man-hours were 
improvements over 1946. 

LIME 


Employment.—The number of workers employed at lime plants and 
associated quarries increased to 9,400 in 1947. This increased em- 
ployment, together with a longer workyear for each employee, resulted 
in & higher total man-hours of worktime for the industry. 

Injuries.—Injury experience during the year was less favorable 
than in 1946. The 6 fatalities and 1,230 nonfatal injuries occurred 
at rates of 0.26 and 54.23, respectively, which were higher than the 


corresponding rates of 0.19 and 48.94 for 1946. 


MARBLE 


Employment.—The total of 2,900 men working daily in marble 
operations was a sharp gain over 1946. As a result, the total man- 
hours of worktime in the industry rose 21 percent in 1947. 

Injuries.—Although no fatalities occurred in marble operations in 
1946, there were 2 deaths in 1947, resulting in a fatality rate of 0.31 
per million man-hours. The nonfatal record of the industry, however, 
was considerably improved, and the rate fell to 25.70 nonfatals per 


million man-hours. 
GRANITE 


Em ployment.—Preliminary figures for granite operations in 1947 
indicated that 5,700 men were employed for an average of 250 days. 
The average worker had a shift of 8.63 hours and a workyear of 2,154 
man-hours. ‘Total man-hours of worktime in the industry increased 
12 percent. 

Injuries.—As the granite industry had 2 fatalities during the year, 
compared with 5 in 1946, the fatality rate fell to 0.16 per million man- 
hours. However, nonfatal-injury experience was unfavorable in 
1947, and the rate increased to 62.30. 
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TRAPROCK 


Employment.—There was little change in employment figures for 
traprock quarries during the year. Estimates for 1947 showed a slight 
increase in the number of men and in the total worktime. 

Injuries.—Fatalities in traprock quarries were reduced from 3 in 
1946 to 1 for 1947; the fatality rate per million man-hours fell corre- 
spondingly to 0. 19. However, the number of nonfatals rose to 270 
in 1947, and the frequency rate increased to 51.04 nonfatals per million 


man-hours. 
SLATE 


Employment.—An average of 1,700 men was employed in slate 
quarries ir. 1947, a significant gain over 1946. These quarries worked 
263 days during the year and reported an average length of shift of 
10.09 hours. The total worktime was 35 percent higher than in 1946. 

Injuries.— The fatality rate for the year for slate quarries—0.67— 
was higher than the rate of 0.60 for 1946. However, the nonfatal 
frequency rate of 53.22 was an improvement over 1946. 


SANDSTONE 


Employment.—Employment at sandstone quarries rose from 3,411 
in 1946 to 3,900 in the current year. ‘Total man-hours of worktime, : 
because of increased employment, increased 11 percent to 7,910,000 
man-hours in 1947. 

Injuries.—Injury experience in sandstone quarries was less favorable 
in 1947. Fatal injuries increased from 3 to 6, and nonfatal injuries 
rose from 346 to 455. The rates of 0.76 deaths and 57.52 nonfatal 
injuries per million man-hours were considerably higher than in 1946. 


COKE PLANTS 


The fatality experience of coke plants in 1947 was less favorable 
than in the preceding year. The 14 deaths were a marked increase 
over the 8 chargeable to 1946, and the fatality rate rose to 0.21 per 
million man-hours. Although the 915 nonfatal injuries in 1947 
exceeded the total in 1946, the rate of 13.70 nonfatal injuries per million 
man-hours was more favorable than in 1946, owing to PE 16-percent: 


gen in worktime. 
BYPRODUCT COKE 


torna —The average number of men working i in — 
coke plants increased from 18,906 in 1946 to 20,800 in the current 
year. The number of days worked and the length of shift likewise 
increased. ‘The total eran of keeten aa tate 14 "n 
to 60, 780, 000 in 1947. 
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Injuries.—There were 10 fatalities during the year, or 2 more than 
in 1946. The fatality rate of 0.16 per million man-hours is slightly 
higher than in 1946. Although the number of nonfatal injuries 
increased from 648 in 1946 to 695 in 1947, the nonfatal rate of 11.43 
was more favorable than in 1946. 


Employment and injury experience at coke plants in the United States, 1945-47 ! 


Injury rates per 
million man- 
hours 


Number of 


Aver- injuries 


Men age 
working | active 
daily | plant- 
days 


Man-days | Man-hours 
worked worked 


Byproduct ovens: 
1045 ce oe ee ee ure 20, 454 356 | 7,290,410 | 59, 292, 507 17 647 0. 29 10. 91 
1940 ie ee 18, 906 3 6, 693, 047 | 53, 547, 047 8 648 . 16 12. 10 
or at e 20, 800 360 7, 480,000 | 60, 780, 000 10 695 . 16 11. 43 
Beehive ovens: 
1045-5... Se eee S eue 2, 533 247 625,031 | 5,082,575 1 188 . 20 36. 
ET E 2, 504 204 510, 740 | 4,163,075 |........ 162 EE 38. 91 
EES 2, 900 272 788, 000 | 5, 990, 000 4 220 -67 36. 73 


t Data for 1947 are preliminary. 


BEEHIVE COKE 


Employment.—The industrial activity at beehive coke ovens during 
the year was much greater than in 1946, when strikes in coal and steel 
adversely affected the industry. Total worktime in 1947 increased 44 
percent, and employment rose to 2,900 men working daily. In addi- 
tion, the average number of days worked by the industry increased 
from 204 to 272. 

Injuries.—The fatality experience in the industry was much worse 
in 1947. There were no fatalities in 1946; but in 1947 there were 4 
deaths, making the fatal rate 0.67 per million man-hours. However, 
the nonfatal rate was improved to 36.73 per million man-hours. 


METALLURGICAL PLANTS 


The safety record of metallurgical plants in 1947 was better than 
in 1946. though the number of both fatal and nonfatal injuries 
was higher in 1947, the increased worktime in the industry more than 
compensated for the higher number of injuries. Employment rose 
to 48,800, and total worktime was 20 percent greater than in 1946. 


ORE-DRESSING PLANTS AND AUXILIARY WORKS 


Employment.—The average number of men working in all metal 
mills was slightly higher in 1947, and total worktime increased 14 
percent. The average employee worked an 8.07-hour shift for 285 
days in 1947. 
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Employment and injury experience at metal mills in the United States, 1945-47, 


by metals ! 
Injury rates per 
Aver- SE million man- 
E pace Man-days | Man-hours hours 
daily. mill- worked worked |————3— — —— 
days Non- Non- 
Fatal | fatal | Fatal | fatal 
Copper 
1D catar 5, 891 327 | 1,923,926 | 15, 439, 427 2 322 0.13 20. 86 
1946 2...0- ------------ 5, 700 284 | 1,619,000 | 12,600, 000 1 385 . 08 30. 56 
d 1 ENEE , 900 325 | 1,917,000 | 15,330, 000 2 300 . 13 19. 57 
on 
ET d WEE 3, 283 261 855,859 | 6, 946, 659 1 134 . 14 19. 29 
1910 EE 3, 100 200 à 5, 060, 000 1 65 . 20 12. 85 
1047 e 3, 300 248 819,000 | 6, 680, 000 2 90 . 90 13. 47 
Gold-silver: 
1945 A sees 294 176,380 | 1,383,341 |........ 48 |........ 34. 70 
IM ass xe etse 1,015 263 267, 053 2, 077, 925 1 89 . 48 42.83 
1947 A 1, 283 283, 2, 330, 000 2 115 . 86 49. 36 
Lead-zinc 
19415. EE 4, 368 304 | 1,329,693 | 10, 650, 753 5 400 .47 37. 56 
LAA ÓN : 276 | 1,159,000 | 9,290, 000 6 285 . 65 30. 68 
Le EE 4, 300 266 | 1,144,000 | 9,270,000 2 270 . 22 29. 13 
“Miscellaneous metals: 3 
1045 Lec ele 1, 650 292 482,379 | 3,885, 264 1 128 .26 | 32.94 
1946 AA 1, 400 265 371,000 | 2,960, 000 1 85 . 94 28. 72 
m a - i sca eRe eae 1, 300 266 346,000 | 2,770,000 |........ 100 ess. 36. 10 
otal: S 
1045 ee 15, 792 302 | 4, 768, 237 | 38,305, 444 9 | 1,032 . 23 20. 94 
19404... acer e uui 15, 415 262 | 4,036,053 | 31,987,925 1 . 91 28. 42 
1947 E ----| 15,800 285 | 4, 509, 36, 380, 000 8 875 .22 24. 05 


1 Includes crushers, grinders, washers, ore concentration, sintering, cyaniding, leaching, and all other 
‘metallic ore-dressing plants and auxiliary works. 

2 Preliminary. 

3 Includes aluminum, antimony, chromium, manganese, mercury, molybdenum, tungsten, vanadium, 
and other metals. 


Injuries.—Despite the 14-percent increase in the number of man- 
hours of exposure, both fatalities and nonfatal injuries were 
reduced in metal mills in 1947. "The fatality experience of lead-zinc 
mills is noteworthy, for in these mills the number of deaths was low- 
ered from 6 in 1946 to 2 in the current year. The 8 fatalities in metal 
mills occurred at the rate of 0.22 per million man-hours. The nonfatal 
pore rate also was improved to 24.05 per million man- 

ours. 


SMELTERS, REFINERIES, REDUCTION PLANTS, AND AUXILIARY WORKS 


Plants in this classification are engaged in the primary extraction 
of nonferrous metals from ores and concentrates. Iron and steel 
plants are excluded. 

Employment.—The number of men working in each group of plants 
was higher in 1947 and total employment increased 12 percent above 
1946. Total man-hours of work rose 23 percent. This gain was due, 
jn part, to the increased average number of days active. 


96 MINERALS YEARBOOK, 1947 


Employment and injury experience at primary nonferrous smelters, refineries, 
and reduction plants in the United States, 1945-47, by metals ! 


Injury rates per 
Aver- PE million man- 
Men |.age | Man.days | Man-hours i nonis 
working | active worked. worked 
daily eg " X 
ays on- on- 
Fatal fatal Fatal fatal 
Copper: 
EE 10, 420 347 3, 612, 376 | 28, 947, 308 4 541 0. 14 18. 69 
erg EE 10, 187 289 2, 946, 354 | 23,572, 764 6 503 . 25 21.34 
e O E EE ETE 12, 400 322 3, 992, 000 | 31, 940, 000 7 700 . 22 21.92 
Lead, EE 
EE ENEE 3, 698 323 | 1,103,484 | 9,538,276 2 177 KA 18. 56 
1015 NO O A 3, 848 255 980, 243 7,844, 293 |.......- 160 |........ 20. 40 
" rE X A O A 4,000 339 | 1,356,000 | 10, 840, 000 4 190 .37 17. 53 
inc: 
LA a dai 9, 944 350 | 3,482, 249 | 27, 701, 226 1 857 . 04 30. 94 
1046 ua cla ad Seng 9, 917 338 | 3,356, 262 | 26, 199, 631 4 915 .15 34. 92 
EES 10, 500 344 | 3,616,000 | 28, 670, 000 1 995 . 03 34. 71 
Miscellaneous metals: ? 
Ee 6. 613 334 | 2,211,852 | 16, 998, 447 3 664 .18 39. 06 
1940 be asa oaea 5, 405 277 1, 496, 988 | 11, 974, 531 |........ 390 j....---- 29. 23 
d ar EE 6, 100 291 1, 773, 000 | 14, 180, 000 2 360 . 14 25. 39 
otal: 
1945 mote onec ies 90, 675 342 | 10,499, 061 | 83, 185, 257 19 | 2,239 . 12 26. 92 
MAA 29, 357 299 | 38,779,847 | 69, 591, 219 10 | 1,928 . 14 27.70 
Mii a des 33, 000 325 | 10, 737,000 | 85, 630, 000 14 | 2,245 , 16 26. 22. 


t Includes smelters, refineries, and reduction, roasting, electrolytic, retort, and all other nonferrous metal 
reduction plants. Data for 1947 are preliminary. 
2 Includes antimony, magnesium, mercury, and tin plants. 


Injuries.—The increase to a total of 14 fatal injuries in 1947 resulted. 
in a fatality rate of 0.16 per million man-hours. Although lead, 
silver-lead, and miscellaneous metal smelters had no fatalities in 
1946, these groups had 6 fatal injuries in 1947. On the other hand, 
nonfatal-injury experience improved over the previous year to a rate 
of 26.22 per million man-hours. 


PART Il. COMMODITY REVIEWS 


Abrasive Materials 


By ROBERT W. METCALF 
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| GENERAL SUMMARY 
Qi to the high level of construction and industrial produc- 


tion in 1947, the markets for most abrasive materials increased 

substantially. New sales records were established for ground 
sand and sandstone, pumice and pumicite, and metallic abrasives. 
The demand for pumice and pumicite for use as aggregate in construc- 
tion materials in Western States was especially noteworthy, as was 
the increased output of steel shot and grit (metallic abrasives). 

Sales of ground sand and sandstone in 1947 increased 13 percent 
to over 650,000 short tons valued at more than five million dollars. 
Pumice and pumicite sold or used, largely for use as aggregate or for 
abrasive purposes, rose 38 percent. Tripoli shipments were the 
largest since 1937, and garnet production was the largest since 1923, 
the peak year. Sales of diatomite and quartz continued heavy. 
Marketed output of emery and grindstones was less in 1947 than in 
1946. 

With respect to artificial abrasives, output of silicon carbide 
remained at virtually the same level as in 1946. Production of alumi- 
num oxide, however, rose sharply, and shipments of metallic abrasives 
for the first time surpassed 150,000 tons. 

The value of imports for consumption in the United States of 
natural abrasive products in 1947 declined 8 percent compared with 
1946. An 11-percent drop in value of imports of diamond bort con- 
tributed largely to this decrease. Imports of corundum ore and garnet 
also were substantially less than in 1946. Receipts of emery ore, 
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pumice, “flint, flints, flintstones, unground" (last class includes grind- 
ing pebbles), were 21 percent, 43 percent, and 64 percent, higher, 
respectively, than in 1946. The total value of exports of natural 
abrasive products in 1947 increased 38 percent compared with 1946. 


Salient statistics of the abrasives industries in the United States, 1946—47 


i "EE m Percent of 
1946 l 1947 - | change in 1947 


Short tons| Value Short tons} Value tons | Value 
Natural abrasives (domestic) sold or 
used by producers: . 
Diatomite------------------------ (1) (1) (1) Cl)... A REA 
DIER a nasa 28, 955 $549, 099 34, 578 $751, 422 +19 +37 
OKT E - 73,179 293, 852 73,347 | 368,977 (?) +26 
Ground sand and sandstone. ..... 575,888 | :4,125, 308 651,120 | 5,181,113 +13 +26 
Grindstones. ...................:- 11,605 | , 501,444 10, 620 476, 811 —8 —5 
Pulpstones...-.-...--- RR | 72 3, 880 76 4, 976. +6 +28 
: Oilstones and related products. - -- (3) (3) (3) Oe. Weak an othe A 
Millstones.......................- (4) 14, 780 (4) 23, 189 |........ +57 
Tube-mill liners. .................- 2,375 | — 44,247 1, 496 40, 303 —37 —9 
Grinding pebbles... ............. 4, 652 102, 043 5, 860 122, 883 +26 +20 
Pumice and pumicite. ............ 319, 883 | 1, 585, 753 442,552 | 2,021, 880 +38 +28 
Goret- EE ) 7, 743 570, 186 8, 722 614, 071 +13 +8 
EMEY ac a A 6, 188 62, 099 _5, 798 66, 927 —6 . +8 
Artificial abrasives (production): | | 
Silicon carbide 5................... 63,849 | 5, 457, 903 63, 724 | 5,633, 811 (8) +3 
Aluminum oxide §____-._.------- 132,084 | '8, 367, 158 160, 022 | 10, 158, 432 +21 +21 
Metallic abrasives (steel shot and 
grit)—shipments................ 111,512 | 6,387,819 154,191 | 12,449,855 | +38 +95 
Foreign trade: 
Imports E (7) 15, 320, 284 (7) 14, 054, 978 |........ —8 
o AAA ee (7) 2, 426, 853 (7) 3, 351, 546 |........ +38 


1 Average annual figure for 1945-47 was 213,588 short tons valued at $4,307,088; not at liberty to publish 
annual data separately. 

2 Increase of less than 0.5 percent: | 

3 Bureau of Mines not at liberty to publish. 

4 Tonnage of millstones not recorded. 

5 Includes Canadian production. 

6 Decrease of less than 0.5 percent. 

7 Weight cannot be recorded because of varying units. 


This chapter includes data for most materials used chiefly as 
abrasives, although certain carbides, clays, oxides, and other sub- 
stances mentioned later under Miscellaneous Mineral Abrasive 
Materials are not included in the statistics presented herein. On the 
other hand, as indicated later, certain abrasive products for which 
figures are shown also have important nonabrasive uses. 


NATURAL SILICA ABRASIVES 


Diatomite.—Annual statistics of diatomite have not been published 
by the Bureau of Mines since 1926, as to do so would reveal individual 
producers’ figures. Total output (sales) for 3-year periods, however, 
may be shown, as indicated by the annual averages: 1939-41, 
120,167 short tons valued at $1,915,405; 1942-44, 174,957 tons valued 
at $3,298,178; and 1945-47, 213,588 tons valued at $4,307,088. The 
production in 1945-47 thus indicated growing demand for this 
material. | | | 

Producing States in 1947 were California, Oregon, Nevada, and 
Washington. No production was reported from Arizona and New 
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York. California had by far the largest output. Exact data with 
respect to the uses of diatomite cannot be indicated. Approximate 
distribution, however, may be shown: Filtration, somewhat above 
one-half of the total shipments; fillers, about one-fourth of sales; and 
insulation, about one-eighth. Other uses, including small quantities 
for fine abrasive, comprised the remainder. 

Quotations on diatomite in 1947, as reported in E&MJ Metal and 
Mineral Markets, were unchanged from those in 1946: Per ton f. o. b. 
mill, Nevada, crude, in bulk, dried, nominal: 98- to 100-mesh, $25; 
low-temperature insulation, $25; high-temperature insulation, $40; 
fine abrasive, 2 to 3 cents per pound (bags are extra). California 
filtration grades were quoted at $20 to $50 per ton f. o. b. mill. 

The LaSalle Canyon diatomite plant near Lompoc, Calif., formerly 
operated by Lompoc Diatomite Co., San Francisco, was leased to 
Alexander M. Grant. Buildings and equipment were being repaired, 
and a new fabrication plant is planned.! A new operation, Cro- 
Diatomite, Inc., near Modesto, Stanislaus County, Calif., was placed 
in production in early 1948 to market diatomaceous earth, principally 
as a soil conditioner for use in fertilizers. The General Diatomite 
Co., Fallon, Nev., commenced production near Fernley during 1947. 
Another new operation near Fernley, Nev., is Chiturk Dry Mining 
Co., which is developing the use of diatomite as an oil absorbent. The 
Eagle-Picher Lead Co., Cincinnati, Ohio, which had been mining 
diatomaceous earth near Reno, Nev., completed construction of a 
new grinding, classifying, and calcining plant at Clark, Nev. The 
product, trade-marked ‘‘Celatom,’’ may be blended into any desired 
size combination by the air classification system installed in the mill. 
Ground material ranging in size from 10-mesh to air float minus 325- 
mesh is prepared for a wide variety of markets.’ 

Tripoli.—Production of tripoli, amorphous silica, and rottenstone in 
1947 totaled 34,578 short tons valued at $751,422, an increase of 19 
percent in quantity and 37 percent in value over 1946. The tonnage 
in 1947 almost matched the 1937 figure (34,936 tons), while the value 
was 32 percent greater than in the next highest recorded year (1920). 
Output in Missouri increased by nearly 60 percent over 1946. Illinois 
production declined somewhat. Sales of Pennsylvania rottenstone, 


Tripoli ! sold or used by producers in the United States, 1943--47, by States 


Illinois ` Missouri Pennsylvania | Other States? Total 
eg Short Sh i: Short Short 8 Short 
or or O or or 
tone Value tona Value "ons Value tons Value tons Value. 
1943... | 10,203] $168,758} (3) (3) s (3) 4,709|  $75,607| 14,912| $244,305 
1944......| 12,031] 205,732| (3 3 3) (3) 6,394| 96,131] 18,425| 301,863 
1945__.... 11,144] 184,189] 6,542] $114,188 561 $8, 452]... LL 18,247| 306,829 
1946...... 15,631|  321,600| 12,180| 211,244) 1,144 16, 255|_.-.._-_]._._._.__- 28,955| 549, 099 
1947...... 14,687| 271,115] 19,375| 469,927 516 10, 380|........] 34,578| 751, 422 


1 Including Pennsylvania rottenstone. 
21943: Arkansas, Missouri, Oklahoma, and Pennsylvania. 1944: Arkansas, Missouri, and Pennsyl- 


vania. 
3 Included with **Other States.” 
1 Engineering and Mining Journal, vol. 148, No. 7, July 1947, p. 134. 
2 Chemical Industries, vol. 62, No. 1, Jan. 1948, p. 74; Chemical and Engineering News, vol. 25, No. 48, 
Dec. 1, 1947, p. 3576; Engineering & Mining Journal, vol. 148, No. 5, May 1947, p. 108. 
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although quarried on a small scale, decreased substantially from the 
1946 level. 

The chief outlets for tripoli and amorphous silica are as abrasives, 
principally as a component of polishing and buffing compounds and 
as filler in a wide variety of products. Sales for abrasive use in 1947 
were 41 percent higher than in 1946. Tonnages reported for filler 
and for ‘‘other uses" declined sharply. 


Tripoli! sold or used by producers in the United States, 1945-47, by uses 


1945 1946 1947 
s: SS t pue Short 
or or or 
tons Value tons Value tons Value 
A OPASIV CS o Soe at A A 11,113 | $188, 262 | 21, 206 | $406,620 | 29,866 | $654, 232 
Concrete admixture__...__._...._.-_--.--.___--- 1 E A AA EE, A EG 
Filler. ...... MAE IR IONS dS DK 3, 969 65,569 | 4,450 89, 721 2, 573 47, 640 
Other uses hee 3, 164 52, 980 | 3,299 52,758 | 2,139 49, 550 


18,247 | 306,829 | 28,955 | 549,099 | 34,578 | 151, 422 


! Including Pennsylvania rottenstone. 
? Foundry facing, drilling mud, and unspecified. 


Quotations on tripoli in 1947, given in E&MJ Metal and Mineral 
Markets, remained the same as those reported for 1944—46 (per short 
ton, f. o. b. Missouri, in paper-lined burlap bags, minimum carlot 
30 tons): once ground, through 40-mesh, rose or cream, $14.50; 
double-ground, through 110-mesh, rose or cream, $16; air-floated, 
through 200-mesh, $26. As reported in Oil, Paint and Drug Reporter, 
quotations on rottenstone, which had remained unchanged during 
1944-46 at $25.50 per short ton, for carlots, in bags, at mines and 
$37.50 for less than carlots, were raised in the middle of April 1947 
to $36 per ton for carlots and $43 for less than carlots. "This price 
was maintained throughout the rest of the year. 

Firms producing tripoli, amorphous silica and rottenstone in 1947 
were: Illinois (amorphous silica)—Olive Branch Minerals Co., Olive 
Branch, Ill. (formerly operated by Tamms Silica Co., Chicago, Ill.) 
and Ozark Minerals Co., Cairo; Oklahoma (mine) and Missouri 
(mill)—American Tripoli Corp., Seneca, Mo. (formerly Barnsdall 
Tripoli Corp.) ; and Pennsylvania (rottenstone)—Penn Paint & Filler 
Co., Antes Fort, and Keystone Filler & Mfg. Co., Muncy. 

Quartz.—Sales of crude, crushed, and ground quartz from pegmatite 
veins or dikes and from quartzite in 1947 increased slightly in ton- 
nage and 26 percent in value over 1946. The quantity of crude 
quartz sold dropped sharply. Crushed quartz and especially ground 
quartz, however, increased substantially. "The average value per 
ton of all quartz sold in 1947 rose to $5.03 compared with $4.02 in 
1946 and $4.10 in 1945. 
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Quartz (crude, crushed, and ground) ! sold or used by producers in the United 
States, 1943-47 


Crude Crushed Ground Total 
d Sh Sh Sh Sh 
ort ort ort ort 
tons Value tons Value tons Value tons Value 
(TER 6,134 | $55, 600 84, 233 | $183, 507 9,078 | $107, 451 99,445 | $346, 558 
1544... uis 15, 222 35, 279 61, 823 170, 325 5, 334 80, 874 82, 379 286, 478 
1945... az 24, 392 72, 392 28, 718 93, 631 4, 654 70, 780 57, 764 236, 803 
1046 Ls eese -| 38,587 | 107,069 29, 228 | 109,437 5, 364 77,346 | 78,179 203, 852 
TOG ees 21,940 | 118, 231 34,199 | 114, 706 17,208 | 136,040 78, 347 368, 977 


1 To avoid duplication, the ground material shown here is only that ground by the original producers of 
the crude quartz or by grinders who purchase from small miners not reporting their production. 


Quartz (crude, crushed, and ground) ! sold or used by producers in the United 
States, 1945-47, by States 


1945 1946 1947 
SS Short Short Short 
or or or 
tons Value tons Value tans Value 

ATIZONG EE 
Calllornid EE 36, 044 | $99, 113 

Washington..........................-- , 844 | $160, 266 54,137 | $255,044 

OTOPÜBD. Lario A ace cii dee 1, 402 16, 260 
hut ooo cette ss jee aida dioss 4 TO) MENOS EE, AE BEE 
Massachusetts. ....... 22. ccc Lc Lll. 696 6, 349 829 7, 715 1, 019 9, 185 
Other States? 19, 558 | 115,071 30,506 | 125,871 18, 191 104, 748 


Pu ee | —— M — | ee e 


57, 764 | 236, 803 73,179 | 293, 852 73, 347 368, 977 


! To avoid duplication, the ground material shown here is only that ground by the original producers of 
the crude quartz or by grinders whose purchase from small miners not reporting their production. 

2 Maryland, North Carolina, South Dakota, Wisconsin; and New Jersey and Virginia in 1945, and 
Tennessee in 1946-47. 


Quartz production for 1947 in the Far Western States of Arizona, 
California, Oregon, and Washington combined, probably largely for 
use in the manufacture of ferrosilicon, rose nearly 30 percent over 
1946. Output in Massachusetts, although much smaller, also showed 
a large gain compared with 1946. Quotations on ground "hard. 
quartz" silica in Oil, Paint and Drug Reporter during 1945-46 and 
up to September 15, 1947, were as follows: 325-mesh (99%-percent 
grade) carlots in bags, $15.50 per short ton, and less than carlots, 
$18.50; 140-mesh (99%-percent grade), carlots in bags, $11 per ton, 
and less than carlots, $16. After September 15, 1947, and during the 
rest of the year, quotations were: $20 per ton for 325-mesh material 
in carlots and $25 in less than carlots; and $15 for 140-mesh in carlots, 
and $20 in less than carlots. 

Ground Sand and Sandstone.—Sales of ground sand and sandstone 
again rose to a new record in both quantity and value in 1947, totaling 
651,120 short tons valued at $5,181,113. This represented a 13- 
percent increase in tonnage and a 26-percent increase in value over 
1946, the previous high year. Average value per ton in 1947 was 
$7.96 compared with $7.16 in 1946. Sales in Illinois were 37 percent 
greater than in 1946, while sales from Georgia, though much smaller, 
more than doubled. Outputs in New Jersey and Ohio-Virgina- 
West Virginia in 1947 indicated moderate gains over 1946 levels. 'The 
principal producing States, other than Illinois and New Jersey, were 
Ohio and Pennsylvania. 
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Ground sand and sandstone sold or used by producers in the United States, 


1943-47 
Year Short tons Value Year Short tons Value 
19491: ba tanc sre 541,350 | $3,937,452 || 1946___.....-...---------- 575,888 | $4,125, 398 
1944... 222. ls c Lll -l--- 558, 606 3, 989, 081 || 1947._......------_------- 651, 120 5, 181, 113 
1045.45: eee 533, 656 3, 709, 597 


Ground sand and sandstone sold or used by wee in the United States, 
1945-47, by States 


1945 1946 1947 
SE Short | Short Short 
or or or 
tons Value toris Value tons Value 
ATIZON Gon ooo fc ea eo sR E S S E E AA A A rete ere EES 
EE y 20,610 | $225,450 | 
Washington AN dy gts EENS A (1) (1) 39, 401 $215, 889 (1) (1) 
Georgia 22 ll cc cc lll... 7, 190 27, 858 4, 406 25, 993 11, 031 $57, 820 
Rik o KEE 144, 212 1, 003, 273 144, 753 1, 061, 046 198, 500 1, 614, 173 
es eet 2, 350 11, 2, Do lo 000 1, mp E Ge 
iew Jersey... eee 105, 985 9, 828 118, 44 à 
Pennsylvania... II 181,076 | 1, 084, 284 { (1) (1) (1) 1) 
Ohio, Virginia, and West Virginia...| 142, 002 1, 102, 135 169, 710 1, 396, 151 177, 048 1, 568, 756 
Other States 2... 36, 216 254, 997 109, 633 766, 491 144, 151 1, 156, 523 


533, 656 | 3,709,597 | 575,888 | 4,125,398 | 651,120 | 5,181,113 


1 Included with “Other States.” | 
? Includes Missouri, Wisconsin, and States indicated by footnote 1. 


Firms producing 92 percent of the total sales of ground sand and 
sandstone in 1947 reported distribution of sales by uses. The princi- 
pal users of these products were the pottery, tile, and porcelain indus- 
tries (38 percent of the tonnage for which uses were reported), manu- 
facturers of cleaning and scouring compounds and other abrasive 
products (23 percent), foundries (15 percent), and glassmakers (8 
percent), followed closely by enamel manufacturers (7 percent). 
Filler and miscellaneous uses comprise the rest of the tonnage for 
which data were given. 


Ground sand and sandstone sold or used by producers in the United States in 
1947, by uses! | 


Value 
Use ShortY tons 
Total | Average per 

Abrasive: l due e 
Cleansing and scouring compound------------------------ 133, 638 . $938, 562-| : $7.02 
81i AAA ee 6, 849 29, 890 4.36 
AMC) AAA EEN 39, 320 321, 639 8. 18 
A AA A A AE O 12, 164 8. 15 
FOUDUTy. EE 89, 729 705, 069 7. 86 
n PEST 49, 736 346, 580 6. 97 
Pottery, porcelain, and le Lc cc Lll. ll... 226, 206 2, 033, 388 8. 99 
Other USOS. e205 lentos stas Duo hee uei at ete eiie 41, 768 282, 864 6. 77 
Total reported by uses.._.....--._..-.-.---------------- .. 609,410 4, 757, 091 . 7.94 


1 Data represent 92 percent of the industry. 
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Abrasive Sands.—Natural sands with a high silica content may be 
used for coating sandpaper, glass grinding, stone polishing, sand- 
blasting, or other abrasive purposes. Sales of such grinding and 
polishing sand in 1947 reached 1.099,253 short tons valued at $1,801,- 
989, an increase in quantity and value, respectively, of 21 and 31 per- 
cent over 1946.. Included in the 1947 statistics were 308,128 tons of 
blast sand valued. at $958,023. Information with respect to tonnages 
produced in each State, where these figures may be published, appears 
in the Sand and Gravel chapter of this volume. 


- SPECIAL. SILICA-STONE PRODUCTS 


Grindstones and Pulpstones.—Sales of grindstones in 1947 decreased 
somewhat to about the same level as in 1943 and totaled 10,620 short 
tons valued at $476,811. Pulpstones were reported from Washington 
and grindstones from Ohio and West Virginia. 


Grindstones and pulpstones sold by producers in the United States, 1943-47 


Grindstones Pulpstones 
Year - | ze Quantity 
Short tons| Value n m Value 
: : quivaien 
; Pieces | short tons | 

O AET Ls... 10,732 | $392,296 323 1, 891 $95, 909 
1044 oo sos EE E D 9, 373 356, 106 (1) 1) 1) 
TEE 10,083 | 390,565 | 0 (1) (1) 
är TEE A ee 1. 11, 605 501,4 72 3, 880 


44 22 |. 8, 
1947...... milanese ucc Mese rien ble ee 10,620 | 476,811 24 76 4, 076 
1 Bureau of Mines not at liberty to publish figure. 


Oilstones and Related Products.—Sales of natural sharpening stones, 
including oilstones, whetstones, scythestones, and rubbing stones, in 
1947 were smaller than in 1946; the Bureau of Mines is not at liberty 
to publish the figures. Producing States in 1947 and the type of 
abrasive stone reported from "d. were: Arkansas—oilstones and 
whetstones; Indiana—whetstones and rubbing stones; New Hamp- 
shire—scythestones; and Ohio—scythestones, whetstones, and rubbing 
stones (holystones). | | | 

Millstones.—The value of sales of millstones and chasers in 1947 
increased sharply to the highest recorded value since 1929 ($31,407). 
Marketed production of millstones and chasers was reported in Ulster 
County, N. Y., Rowan County, N. C., and in Montgomery County, 
Va. | m 


Value of millstones and chasers sold by producers in the United States, 1943-47 ! 


Number of Value _ 


; on Number of 
Year | producers Value Year producers 
EE 4 $9, 240 || 1048 ee 4 $14, 780 
lr A A 3 9, 700 A tc da 23, 
EE 4 5, 018 


. Produced in Minnesota (1945 only), New York, North Carolina, and Virginia. 


104 MINERALS YEARBOOK, 1947 


Grinding Pebbles and Tube-Mill Liners.—Production for sale of 
grinding pebbles in 1947 increased 26 percent in quantity and 20 
percent in value compared with 1946. The tonnage and value of 
tube-mill liners were less than in 1946. Grinding pebbles and tube- 
mill liners in 1947 were produced in the same States as in 1946: 
Grinding pebbles in California, Minnesota, North Carolina, Texas, 
Washington, and Wisconsin; and tube-mill liners in Minnesota, 
North Carolina, and Wisconsin. 


Grinding pebbles and tube-mill liners sold or used by producers in the United 
States, 1943-47 


Grinding pebbles Tube-mill liners Total 
Year 
Short Value Short Value SE Value 
EE pn cig e ae UN 9,924 | $157, 778 2,585 | $46,071 12, 509 203, 849 
A es nigga acide at cette ate LE ed 8,012 | 172,418 2, 063 38, 833 10, 075 211, 251 
A A AI 8,615 | 201, 806 1, 982 45, 933 10, 597 247, 739 
1946 EES 4,652 | 102,043 2,375 44, 247 7,027 146, 290 
ENEE 1,496 | 40,303 ,356 | 163,186 


NATURAL SILICATE ABRASIVES 


Pumice and Pumicite.—Sales of pumice and pumicite in 1947 were 
the highest on record, totaling 442,552 short tons valued at $2,021,880, 
38 percent higher in tonnage and 28 percent higher in value than in 
1946, the previous peak year. The continued demand for pumice in 
building operations in the Western States where lumber and other 
construction materials were in tight supply was the chief factor in the 
growth of this industry. 

Production of pumice and pumicite in 1947 was reported from 12 
States—3 more than in 1946. The additional States were Montana, 
Oklahoma, and Utah. In 1947 California was the largest producer. 
The second-highest output came from Idaho, followed closely by New 
Mexico. Oregon and Washington were next in order of tonnage sold. 
Nebraska and Idaho both showed small losses in 1947 compared with 
1946. Other States for which data are given, however, reported 
large gains in 1947 over 1946. "These gains were due largely to the 
increased consumption in 1947 as aggregate. 

Pumice and pumicite sold for concrete admixture and concrete 
aggregate in 1947 was 60 percent greater than in 1946. Pumice and 
pumicite used in acoustic plaster and miscellaneous abrasive uses 
also was considerably higher in 1947. Other uses in 1947 included 
insulation, paint filler, insecticides, and absorbents. Trends in sales 
of pumice and pumicite in recent years, separated according to chief 
uses, are indicated in figure 1. 


Pumice and pumicite sold or used by producers in the United States, 1943-47 


Year Short tons Value Year Short tons Value 
A oe ote deitate 85, 150 $611, 495 || 1946 319, 883 | $1,585,753 
1046 "—— MÀ — € 88, 757 704, 110 1947 AAA a aa 442, 552 2, 021, 880 
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FIGURE 1.—Trends, by uses, of pumice and pumicite sold or used in the United States, 1934-47. 
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Pumice and pumicite sold or used by producers in the United States, 1945-471, 


by States 
1945 1946 1947 
State SSS SSS MÀ 
Short tons} Value {Short tons} Value ¡Short tons} Value 

California EE 75, 238 $481, 664 89, 181 $755, 570 169, 037 | $1, 026, 275 
el o AE ile EE er n 600 ; (1) 
ter Bebe (1) (1) 108, 847 163, 515 98, 618 119, 882 
¡A A 47, 484 187, 651 35, 466 105, 084 (1) = (q E 
Us A A, PAPA EE, RURSUM ERREUR 2, 035 9, 476 
O AA 6, 764 59, 735 4,772 45, 900 4, 546 43, 760 
New Medien Lll cl cL. 62, 623 432, 800 85, 639 512, 176 
o: EE erotic reos ete ciertos decli Soto d 1 
EISE, ee ee (1) (1) 3, 004 12, 532 33, 240 111, 380 
OX AS code dee eee sul E ea 584 11, 680 805 13, 054 1) 
UBh. pod p un ross de E Wee 7, 500 30, 000: 
Washington.... ..................- 4, 414 36, 045 14, 585 56, 008 . 26,497 74, 178. 
Undistributed 1........... .... LLL 22, 527 274 202 EEN, GE 15, 440 94, 758 


Loma d 


157,011 | 1,051,037 | 319,883 | 1,585,753 | 442,552 | 2,021,880 


i EES that may not be shown separately are combined[as “Undistributed.” 


Pumice and. pumicite sold or used by producers in the United States, 1945-47,. 


by uses 
1945 1946 1947 
Ke Sh Sh | Sh 
ort ort ort 
tons Value tons Value tons Value 
Abrasive: 
Cleansing and scouring compounds 
and hand soaps....................- 63, 704 | $434, 928 52,085 | $386, 593 25, 266 | $323, 885 
Other abrasive uses... ...............- 7,907 | 229,212 2,369 | 112,694 5, 800 326, 348 
Aeoustic plaster ee 3, 693 78, 278 4,342 | 139, 871 5, 427 163, 360 
Concrete admixture and concrete aggre- 
Pale ous. sls M ULL Lr 72,901 | 176,920 | 248,247 | 607,695 | 397,223 | 1, 083, 630. 
Other uses D EE 9,406 | 131, 699 12, 840 | 338, 900 8, 836 124, 657 
Total M T Nh ae le a A 157,011 {1,051,037 | 319, 883 d 585, 753 | 442,552 | 2, 021, 880. 


! Insecticide, insulation, brick manufacture, filtration, solvents, plastics, paint filler, absorbents, and. 
unspecifie 


. Garnet.—Sales of garnet in 1947 increased 13 percent in quantity and 
8 percent.in value over 1946, and represented the highest sales and 
value respectively since 1923 and 1925, the peak years in each cate- 
gory. The trend in output (sales) of garnet since 1920 is shown in 
figure 2. As in 1946, garnet was produced for sale in 1947 in Idaho 
and New York. Northern Minerals, Inc., Essex, N. Y., has succeeded 
to the garnet operations of the Estate of John Burnham, also of 
Essex. Otherwise, the same producers were active in 1947 as in 1946. 


Abrasive garnet sold or used by producers in the United States, 1948-47 


, Year Short tons Value Year Short tons Value 
TTC 5,985 |. $429,120 || 1946. 7,743 | $570, 186 
Da e or (1) "o 1947 8 722 614, 071 
T 6, 306 375, 198 


1 Bureau of Mines not at liberty to publish figure. 
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FIGURE 2.—Marketed production in the United States of abrasive garnet and domestic emery, 1920-47. 


NATURAL ALUMINA ABRASIVES 


Corundum.—The demand for corundum, a natural alumina (Al;0;) 
abrasive, for use in snagging wheels and for polishing precision instru- 
ments and lenses continued in 1947. It has become, however, in- 
creasingly difficult to obtain sufficient supplies to satisfy industrial 
needs, not to mention building up a stock pile in this country. Efforts 
to stimulate the domestic exploitation of corundum largely have 
been unsuccessful. The record of exploration by the Bureau of 
Mines in Clay ê and Macon * Counties, N. C., and in Madison $ and ` 
Gallatin 8 Counties, Mont., was published. Another Bureau of 
Mines study describes in detail the methods of investigation and the 
results of metallurgical tests undertaken at Rolla, Mo., on corundum 
ore from Gallatin County, Mont.’ 

Corundum consumed in the United States in recent years has 
originated largely in the Union of South Africa, although at various 
times, principally during the war years, small shipments were received 
from other countries. Production in the Transvaal (Union of South 
Africa), which had dropped to 1,854 metric tons in 1946, rose to 2,313 
tons in 1947, although imports into the United States again dropped 
sharply in 1947. Demand still remains high, however, and efforts 
to increase the available supply continued.’ 

World production of corundum in recent years, as far as statistics 
are available, appears in the accompanying table. 


4052, 1947. $4 p J., Buck Creek Corundum, Clay County, N. C.: Bureau of Mines Rept. of Investigations 
p. 

404 Ballard, E . J., Corundum Hill Mine, Macon County, N. C.: Bureau of Mines Rept. of Investigations 
, 10 pp. 

$ Hopkins, John B., and Taber, John, Bear Trap Corundum Deposit, Madison County, Mont.: Bureau 
of Mines Rept. of Investigations 4039, 1947 6 pp. 

6 O’Brien, Robert D. and Taber, J ohn, Bozeman Corundum Deposit, Gallatin County, Mont.: Bureau 
of Mines Rept. of Investigations 4050, 1947, 4 pp. 

? Calhoun, W. A. and O’Meara, R. G., Mississippi Valley Experiment Station Laboratory and Pilot- 
Plant Concentration of Corundum from Gallatin Gateway, Mont., for World War II: Bureau of Mines 
Rept. of Investigations 4161, 1947, 27 pp. 

$ South African Mining and Engineering Journal, vol. 58, part II, No. 2860, Dec. 6, 1947, pp. 337, 339. 
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World production of corundum, 1937-47, by countries, in metric tons ! 
[Compiled by P. Roberts] 


Country ! 1937 | 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 
Australia (New South Wales)... |......]..... Ll. c L| c cc] ccc]: do LLL]. 210 | (3) (3) 
Belgian C On A A A O A A A ee £5... O Gees 
A A O A O A Ee, A O | i cs 5100 | (3) (3) (3) 
Canada an cet en tate A DE eres Lael A cr a A AS 157 |1, 195 |1,080 |...... 
French Equatorial Africa... LL do LL 52 | 141 46 3 
¡A A 3 1| (7) 56 | 135| 110 | 349 | 409 98 | (3) 
Madagascar. ...................- 27 35 ou ore scd etl AE 14 70 50 21 | (3) 
Nyasaland............... Lc ccc | c cc Lo Lo (7) 81 | 180 | 305 | 328 | 379 | (3) 
Portuguese East Africa... LLL lo loo LLL 834 |1,108 | 152 | (3) (3) 
Southern Rhodesia.............. (3) 102 69 90. 32 74 44 A ME I3 BEE 
Swaziland. ............ O cc cc clo cc cc tele. 15-[- I-II rime (3) 
Tangan yj ka ........... ccc. cl c cc coc csl cc de |e de ra EE ERROR VERSEN (3) 
Union of South Africa (sales)....|2, 237 |1, 397 |1,381 3 820 |6, 119 |6, 724 |4, 270 |3, 531 A 379 |1, 854 | 2,313 
United States (Gales). (8) 6 TN AO eee DEER 
Tota 2, 300 |1, 537 |2, 456 |3, 910 |6, 207 |7,029 |5, 600 |5, 650 [6,800 |3,850 | 3, 100 


1 In addition to countries listed, corundum probably is produced in U. $. S. R., but data on production 
are not available. 

2 Reported as corundum and emery (believed to be largely emery). 

3 Data not available. 

* Imports into United States. 

5 Estimate. 

6 Recovered from tailing dumps. 

? Less than 1 ton. 

5 Bureau of Mines not at liberty to publish figure. 

? Includes estimates by author for entries where footnote 3 indicates data not available, and includes 
United States production as measured by sales. Excludes estimates for U. S. S. R. 


Emery.—Sales of domestic emery in 1947 were 6 percent less than in 
1946, although the total realization increased 8 percent. Joe DeLuca 
and DiRubbo & Ellis, as in other recent years, were the only miners 
and operated near Peekskill, N. Y. The crude material is shipped 
to manufacturers of emery grain used in grinding wheels, polishing 
compositions, abrasive sticks, and other abrasive products. A large 
part of the total mined is used as a nonslip, wear-resistant agent in 
concrete floors and steps. The trend of production since 1920 is 
shown in figure 2. 

Quotations in E&MJ Metal and Mineral Markets on crude do- 
mestic emery during 1945, 1946, and the first part of 1947 were:$10 
per short ton for first-grade ore, f. 0. b. New York. In May 1947, 
the quoted price rose to $12 per ton, where it remained the rest of 
the year. Grain emery at the beginning of 1947 was quoted by the 
same source as follows (per pound, in 350-pound kegs, f. o. b. Penn- 
sylvania): Turkish and Naxos, 7 cents; and American, 5 cents. After 
the middle of September, the quotations rose to 10 cents per pound 
for Turkish and Naxos grain and to 6% cents for American. 


Emery sold or used by producers in the United States, 1943-47 


Year | Short tons Value Year Short tons Value 
104d saciar ati 6, 666 $63, 195 "11040 ooo. 6, 188 $62, 099 
EEL EES 6, 940 64, 858 || 1947 __ ooo. 5, 798 | - 66, 927 


A AT E A T 7, 856 75, 977 
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NATURAL CARBON ABRASIVES 


Abrasive or Industrial Diamonds.—Although world output of indus- 
trial diamonds in 1947 was somewhat less than in 1946, the value of 
sales of industrials by Industrial Distributors (Sales), Ltd., increased 
nearly £1,000,000 to £4,377,000. Sales that were much larger in 
the latter half of the year were made chiefly for diamond drilling 
operations in the United States and Canada and for automobile and 
plane manufacturing. An active market demand for industrial grades 
was expected to continue through 1948.!° 

Imports of diamond bort (not manufactured) in 1947 decreased 
16 percent in quantity and 11 percent in value compared with 1946. 
Receipts for consumption of carbonados and ballas and of diamond 
dust, on the other hand, increased sharply. Exports of diamond dust 
and diamond grinding wheels also were substantially greater in 1947 
than in 1946. l 

A comprehensive paper by Grodzinski on diamond technology was 
published." The current market situation and the many uses of the 
diamond are described in an authoritative article by Sydney Ball.'? 


ARTIFICIAL ABRASIVES 


Shipments of metallic abrasives in 1947 surpassed all previous 
records, rising to 154,191 short tons valued at $12,449,855. Produc- 
tion of silicon carbide remained at virtually the same level as in 
1946, although the output of aluminum oxide rose 21 percent in both 
quantity and value compared with 1946. Included in the total for 
aluminum oxide in 1947 were 16,711 short tons of “white high-purity 
or special" material valued at $1,755,450, which represented an in- 
crease of 30 percent in tonnage and 24 percent in value compared 
with 1946. Silicon carbide consumed in refractory or other non- 
abrasive uses in 1947 was estimated at 42 percent of the total output, 
and aluminum oxide used for similar purposes in 1947 was estimated 
at 4 percent. 


Crude artificial abrasives produced in the United States and Canada, 1943-47 


Aluminum oxide ! 


(abrasive grade) Metallic abrasives ? Total 


Silicon carbide ! 


Year gg aM 
Short Value Short Value Short Value Short Value 
tons tons tons tons 
104] EE 69, 706 | $5,912, 590 | 217, 425 |$13, 202, 270 | 124, 954 | $7, 083, 141 | 412, 085 | $26, 198, 001 
1944... 56, 291 4,717,675 | 185,573 | 11, 668, 838 | 144, 540 8, 441, 505 | 386, 404 24, 828, 018 
19045... .......... 53,773 | 4,238,655 | 147,016 | 9,130,093 | 146, 771 8, 524, 073 | 347,560 | 21,892, 821 
1946_.__...._---- 63,849 | 5,457,903 | 132, 084 | 8, 367,158 | 111,512 | 6,387,819 | 307,445 | 20, 212, 880 
1047............. 63, 724 | 5,633,811 | 160,022 | 10, 158, 432 | 154, 191 | 12, 449, 855 | 377,937 | 28, 242, 098 


1 Bureau of Mines not at liberty to publish data for United States separately. Figures include material 
used for refractories and other nonabrasive purposes. 
2 Shipments from United States plants only. 


* See also the Gem Stones chapter of this volume. 

1? Wall Street Journal, Oppenheimer, De Beers Chairman, Sees Diamond Demand on a Firm Basis: 
Vol. 131, No. 144, June 19, 1948, p. 2. i 

11 Grodzinski, P., Purpose and Aims of Diamond Technology: Industrial Diamond Rev., vol. 7, No. 77, 
April 1947, pp. 97-101. . 

12 Ball, Sydney H., Industrial Diamonds: Mining Cong. Jour., vol. 34, No. 2, February 1948, pp. 107-108. 
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Ratio of production to capacity for silicon carbide was 88 percent 
in 1947; for aluminum oxide, 69 percent; and for metallic abrasives, 
64 percent. Stocks of silicon carbide on hand at the end of 1947 
dropped sharply, while stocks at the end of the year for aluminum 
oxide and metallic abrasives increased 22 and 53 percent, respectively, 
over stocks at the end of 1946. Total capacity of the silicon carbide 
and aluminum oxide plants remained virtually unchanged, although 
new firms and increased facilities at existing plants brought about 16 
percent rise in total capacity of plants manufacturing steel shot and 
erit (metallic abrasives). 

Production of silicon carbide and aluminum oxide for abrasives is 
concentrated largely in the Niagara Falls region of Canada and the 
United States; some aluminum oxide, however, is manufactured in 
Quebec, Canada, and in Alabama. No new firms came into operation 
during 1947. The Exolon Co., Buffalo, N. Y., suspended operations 
at its Blasdell, N. Y., plant. Manufacturing equipment is to be 
concentrated in the factory at Tonawanda, N. Y., and extensive 
modernization and improvements have been approved for its crude- 
abrasive-ore electric furnace plant at Thorold, Ontario, Canada.” 
It was announced toward the end of the year that Carborundum Co., 
Niagara Falls, N. Y., would purchase for a reported $1,000,000, a 
part of the Government-owned plant (Plancor 168) in Buffalo, N. Y., 
formerly operated by Bell Aircraft Corp. This property of about 65 
acrés was to house & new plant for the company Coated Products 
Division.^ "The same firm plans to build à $2,000,000 plant at 
Vancouver, Wash., for the manufacture of silicon carbide.“ The 
Electro Refractories & Alloys Corp., Buffalo, N. Y., reported that it 
is establishing a $350,000 electric-furnace plant at Cap-de-la- 
Madeleine, Quebec, about 100 miles northeast of Montreal. This 
plant, to be operated by Electro Refractories & Alloys Canada, Ltd., 
EEN an indicated annual capacity of 3,000 to 4,000 tons of silicon 
carbide. 


Stocks of crude artificial abrasives and capacity of manufacturing plants, as 
reported by producers in the United States and Canada, 1943-47, in short tons 


Silicon carbide Aluminum oxide | Metallic abrasives ! 

SS Stocks, | Average | stocks, | Average | stocks, | Average 

Dec 31 annual Dec 31 annual Dec 31 annual 

: capacity : capacity : capacity 
TUER M coral cran Pd dcum E lif Se irr 9, 384 70, 938 28, 360 | 222,602 2, 524 169, 500 
POURRAI DIM d UNDO in ae 8,916 | 71,850 | 32,402 | 234,000 3,388 | 191,289 
IA hee neues e Eee aii EE 4, 347 72, 000 31,933 | 233,300 10, 433 209, 360 
Ncc EN 5, 339 71, 679 27,072 | 232,889 6, 524 211, 407 


1946 ,9 , 
Ee 3,524 | 72,350} 32,977 | 233,500 | 9,087 | 245,479 


1 Figures pertain to United States plants only. 


13 Ceramic Age, vol. 50, No. 4, October 1947, p. 215. 
: n nt Engineering, vol. 54, No. 11, November 1947, p. 190; Ceramic Age, vol. 50, No. 4, October 
; D. . 
15 Chemical & Engineering News, vol. 25, No. 42, Oct. 20, 1947, p. 3088; Bull. Am. Ceram. Soc., vol. 26 
No. 10, Oct. 15, 1947, p. 364. 
16 Brick & Clay Record, vol. 113, No. 3, September 1948, pp. 72, 74. ' 
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Statistics for metallic abrasives cover steel shot and grit shipped 
. from plants in the United States but not steel wool. The principal 
producing States in 1947, in order of volume of shipments, were Ohio, 
Michigan, and Pennsylvania. Other States from which shipments 
were made in 1947 were Illinois, Massachusetts, New Hampshire, 
and New York. Eighteen firms with 19 plants reported sales in 1947 
compared with 16 companies and 17 plants in 1946. The two new 
concerns reporting output for the first time were Metal Blast, Inc., 
871 East Sixty-seventh Street, Cleveland, Ohio, and Abrasive Metals 
Co., Twenty-sixth Street and B. € O. R. R., Pittsburgh 22, Pa. 
The firm that reported small experimental output in 1946, Abrasive 
Shot € Grit Co., 2007 West Eightieth Street, Los Angeles 44, Calif., 
was not in commercial production in 1947. 


MISCELLANEOUS MINERAL ABRASIVE MATERIALS 


In addition to the natural and manufactured. abrasive substances 
for which data are included herein, many other mineral materials are 
used for abrasive purposes. A number of oxides, including tin oxides, 
magnesia, iron oxides (rouge and crocus), cerium oxide, chromium 
. oxide, and manganese oxide, are employed as polishing agents. Cer- 
tain carbides, such as boron carbide and the cemented carbides, which 
include tantalum carbide, titanium carbide and tungsten carbide, 
have been used for their abrasive properties or because of their ex- 
treme hardness or durability. Other substances with abrasive appli- 
 eations include finely ground and calcined clays (ball clays, china 

clays, fire clays), lime, talc, ground feldspar, river silt, slate flour, and 
whiting. | | | | 


FOREIGN TRADE " 


Imports.— The total value of imports for consumption of natural 
abrasive products in 1947 declined 8 percent compared with 1946. 
Imports of. diamond bort (comprising largely the so-called industrial 
grades) were 16 percent smaller in quantity and 11 percent less in 
value. Receipts of diamond dust and carbonado and ballas, how- 
ever, were larger than in 1946 Imports of corundum ore and garnet 
showed large decreases compared with 1946. Receipts of emery ore, 
“crude or unmanufactured" pumice, and “flints, and flintstones, 
unground" (which includes grinding pebbles) were 21, 43, and 64 
percent, respectively, higher in 1947 than in 1946. 

Imports of emery ore in 1947 originated wholly in Turkey, while 
corundum ore came from Union of South Africa, with small amounts 
from Canada and British East Africa. Imports of industrial diamonds 


H Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce: 
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(bort, not manufactured) in 1947 were received from 18 countries, 
but by far the most caratage came from Union of South Africa (71 
percent) and Belgian Congo (23 percent). Brazil furnished virtually 
all of the carbonados and ballas imported. 


Abrasive materials imported for PORE DUE in the United States, 1945-47, by 
kinds 


1945 1946 1947 
Kind nume DEI CD EE 
Quantity | Value | Quantity | Value |Quantity| Value 


nn ee 


Burrstones: Bound up into millstones 


short tons. . 22 $1, 406 13 $1, 099 27 $1, 848 
Grindstones, finished or unfinished. do. --- 250 8, 893 232 12, 077 251 17, 255 
EOD oilstones, and whetstones. ..do.... 12 11, 864 12 26, 595 20 59, 315 
mery: 
A E A A ae et 2, 561 33, 358 3, 105 50, 750 
Grains, ground, pulverized, or refined 
.. pounds..| OI (1) (1) (1) (1) () 
Paper and cloth coated with emery or 
corundum- ................... reams.. 731 92, 719 873 | 130, 660 1, 356 180, 584 


Wheels, files, and other manufactures of 
emery or corundum or garnet 
pounds..| 26,323 5, 115 4,378 4,113 7, 212 8, 674 
Corundum (see also ‘‘Emery’’): 


A A Die short tons... 6, 244 | 456, 581 4,207 | 340, 891 2, 401 194, 158 
Grains, ground, pulverized, or refined 


pounds..| ! 74,811 14,077 | 1117, 368 1 7,011 | 1114, 493 1 4, 516 


Garnet in grains, ground, etce....... do.... : 92 38, 874 2, 373 1, 264 190 
a and rottenstone....... short tons.. 37 1, 170 |^ 98 3, 095 83 2, 951 
um 
- Crude or unmanufactured ........ OO A ous ee 5, 471 61, 190 7, 809 70, 174 
Wholly or partly manufactured __do_.__|_.......__|_.--.-__.- 984 25, 204 795 17, 028 
Manufactures, n. s. p. foco loo 10 E IO 1. ecu is 148 
Diamonds: 
Bort, manufactured............. carats.. 1, 099 30, 728 2, 104 63, 674 1, 679 95, 975 
Bort '(glaziers’ and engravers’ diamonds, | 
unset, and miners?). .......... carats.. 10,729,914 |12,770,003 |4, 609, 146 14,012,604 |3, 892, 778 |12, 525, 230 
Carbonado and ballas............ do.... 3, 497 53, 959 16,136 | 284, 932 27, 234 315, 636 
DUS bso feet as eros pia iia do....| 62,317 47, 213 77,732 | 129,272 | 116, 391 230, 139 
Flint, flints, and flintstones, unground 
short tons... 1, 323 27, 498 6,965 | 182, 026 11, 399 280, 407 
EE 13,511,328 |........../[15,320,284 |_...._..__/14, 054, 978 


1 Emery included with corundum; not separately classified. 
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Exports.—The value of all exports of natural abrasive products in 
1947 totaled $3,351,546, or 38 percent more than in 1946. All classi- 
fications shown in 1947 registered small to substantial increases over 
1946 in both quantity and value of product exported except grind- 
stones, which were about one-quarter less than in 1946. 


Abrasive materials exported from the United States, 1942-47, by kinds 


Grindstones a tees CREO and Emery powder 
Kind | 

Pounds Value Pounds Value Pounds Value 
A ceo oat Seles 6, 294, 875 $224,998 | 6,387,353 | $3, 665, 386 906, 200 $84, 108 
1043 5c EES 4, 716, 588 213,170 | 2,318,956 | 1,295,011 721, 533 75, 150 
DONA oou ene Ee 3, 393, 763 155, 048 600, 68 342, 215 744, 076 74, 331 
br eae cent ss 4, 699, 860 252, 293 248, 118 144, 589 326, 758 34, 003 
1046 eee 6, 135, 719 285, 799 431, 434 218, 961 529, 362 60, 982 
UAT neeaae laea 4, 591, 080 217, 747 450, 834 256, 191 547, 264 66, 104 

; Diamond grinding | Other natural abrasives, 
Diamond dust wheels hones, and whetstones Total 
Kind See value 
Carats Value Pounds Value Pounds Value 

10419 ose Yee eg buen 45,448 | $51, 498 2,272 | $54,995 | 28, 230, 363 | $2,603,367 | $6, 684, 352 
A IA 116, 478 135, 282 2, 454 95, 195 | 34, 066, 371 1, 697, 361 3, 511, 169 
A e 119, 458 | 133, 270 2,897 | 104,947 | 45, 494, 759 , 281, 2, 091, 675 
AAA AAA | 92,019 95, 761 3, 256 83,626 | 54, 548, 442 | 1, 475, 874 2, 086, 146 
Mee re oe ein 116, 650 | 146, 490 4, 398 95, 205 | 52,881,184 | 1,619, 416 2, 426, 853 
E Giese eee ee 122,925 | 324, 572 13,217 | 212,074 | 69, 989,036 | 2, 274, 858 3, 351, 546 


Aluminum 
By HERBERT L. CULLEN 


GENERAL SUMMARY 


HE aluminum industry in 1947 benefited materially from the 

price advantage over copper and other nonferrous metals, and the 

resulting output of 571,750 short tons of primary aluminum taxed 
the productive capacity of the industry. As aluminum was not only 
cheaper but more readily available, than some metals, it found 
increasing application in new fields of use, thereby creating a competi- 
tive market that should maintain it in its present position as one of 
the Nation’s most important metals. 

There was no change in the ownership of reduction facilities during 
the year, but after the heavy demand for aluminum developed in the 
fall, the need for more electric power was evident, promising an ex- 
panded industry upon the solution of the power problem. None of 
the six former producing plants remaining under Federal ownership 
was available for operation, lack of power being the principal factor 
contributing to their inactivity. 

Production during the first 5 months exceeded a 600,000-ton annual 
rate and then declined to a lower level, first because of a slackened 
demand, and later because of reduced power supply. However, at 
the end of the year, available power was greater because of increased 
water flow in generating areas, and output in 1948 promised to exceed 
the 1947 peacetime record. | 


Salient statistics of the aluminum industry, 1943-47 


1943 1944 1945 1946 1947 

Primary production. ...... short tons. . 920, 179 776, 446 495, 060 409, 630 571, 750 

¡AA Er o O ICI $265, 380, 000| $222, 416, 000| $140, 864, 000| $115, 812, 000/$161, 626, 000 
Quoted price per pound. ....... cents. . 115.0 115.0 115.0 15.0 15.0 
Secondary production. .... short tons. . 313, 961 325, 645 298, 387 278, 073 330, 000 
Imports: EE $41, 817, 044| $30,322, 653| $99, 370, 633| $12, 463, 060| $6, 603, 722 
EXDOPS... ee $67, 216, 832| $89,800,122) $9,906,041] $20, 284, 053| $52, 231, 972 
World production. ........ short tons. - 2, 152, 000 1, 842, 000 944, 000 866, 000} 1,183, 000 


1 Ceiling price; control lifted Aug. 31, 1945. 


Apparent consumption of virgin metal in 1947 was 13 percent 
greater than that in the preceding year. However, if the proper cor- 
rections are made to apparent consumption figures, to account for. 
disposals from Government-owned stocks, it becomes evident that 
use of primary aluminum in 1947 was actually slightly lower than in 
1946. Residual Government stocks were reduced to 18,700 short 
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tons at the end of the year, and this tonnage was declared surplus and 
available to industry early in 1948. In addition to the continued 
high use of primary aluminum, enormous quantities of sécondary 
aluminum were reclaimed from scrap during the year, the most 1m- 
portant contributor being that metal recovered from aircraft scrap. 

The price of standard 99.0-99.5 percent ingot remained at 15 cents 
a pound throughout the year, the level maintained since 1942. How- 
ever, it was evident that the cost of semifinished aluminum to the 
consumer was increasing, because of readjustments resulting largely 
from higher labor costs. Prices of most grades of secondary ingot 
showed a general downward trend for the year, but rising demand in 
December promised increases in 1948. 

World production increased from an estimated 786,000 metric tons 
in 1946 to 1,073,000 tons in 1947. 

Aluminum ores, alumina, and aluminum salts are discussed in the 
Bauxite chapter of this volume. 


PRODUCTION 


Primary.—Domestic production of primary aluminum totaled 
571,750 short. tons in 1947, an increase of approximately 40 percent 
over the 409,630 tons produced in 1946 and the highest peacetime 
output in the history of the industry. As had been indicated in the 
1946 readjustment period, aluminum in 1947 invaded markets formerly 
supplied by other metals (principally galvanized steel and copper) 
with notable success, and by the endof the year demand for the metal 
considerably exceeded supply. The rapid expansion of aluminum 
production is more strikingly shown by comparison with growth in 
over-all industrial production. The index of total production ! in- 
creased from 170 in 1946 to 187 in 1947, a gain of.10 percent. How- 
ever, the index for aluminum production, caleulated on the same base 
period, advanced from 328 in 1946 to 457 in 1947, an increase of 40 
percent, which shows that it expanded during 1947 at a rate four 
times that of industrial output as a whole. | 


Production of primary aluminum in the United States, 1941-47, by months, in 
short tons ! 


Month 1941 1942 1943 1944 1945 1946 1947 
A ol sek 21,800 | 32,250 | 60,650 | 84,750 | 48,650 | 24, 75 50, 045 
February- -ees as 30,100 | 55,600 4, 400 22, 250 | 47,002 
EEN : 34, 400 ,600 | 80,200 | 53,100 | 26,000 | 53,032 
POT EES 35,000 | 66,800 | 77, 51 25, 900 | 51,007 
quM MP T E 25, 200 37, 200 72, 850 76, 450 52, 000 24, 850 1,116 
DUNG on ee nic ELLE Me : 39,500 | 74,150 | 66,400 | 47,500 | 27,800 | 46, 259 
DAC" 27,000 | 45,000 | 78,450 | 67,550 | 47,900 | 35,750 | 47,998 
Auguste said ccs ecos as 27,900 | 48,950 | 81,350 | 61,650 | 45,800 | 39, 47, 054 
o A 27, 600 , 550 ; 47,450 | 31,600 | 41,100 | 43,228 
OCtoDer. EEN 29, 500 | 54,150 | 94,050 25,000 | 45,000 | 43,959 
». November. ................-..........- 29, 000 | 55,000 | 91,350 | 44,450 | 20,800 | -46,300 | 43, 461 
II ------------------auMMM 30,800 | 60,000 | 93,600 | 46,850 | 24,000 | 50,700 | 47,589 
Total: e dd E TEN NOS 309, 200 | 521,100 | 919, 850 | 776, 350 | 403,600 | 410, 250 | 571, 750 
495, 060 | 409, 630 | 571,750 


Final... 5c5 ce Dude 309, 067 | 521, 106 | 920, 179 776; 446 


1 Monthly data 1941-July 1946 from producers’ reports to War F rocne on Board and its successor, Civilian 
F rouc ion Logo aa Monthly data thereafter and final annual figures 1941-47 from reports to 
ureau of Mines 


1 Federal Reserve Bank indexes of physical volume of industrial production, 1935-39100, are used herein. 
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Production of virgin aluminum proceeded at a rate in excess of 
600,000 tons annually during the first 5 months of the year, when 
high water at power developments permitted capacity operation. 
However, demand dropped off markedly in May, and in June the 
. Reynolds Metals Co. closed its Longview, Wash., plant, giving up the 
power contract temporarily. Thereafter, disposals increased sub- 
stantially, and by October aluminum was in strong demand. The 
Permanente Metals Corp. reported production from its Tacoma 
reduction works in November, as a result of the installation of the 
seventh generator at Grand Coulee Dam, but it was indicated that 
operation of the Longview plant would be delayed until completion 
of the eighth generator installation early in 1948. 

Despite the growing requirements for aluminum in the United 

States, domestic production appeared to be limited to a peak rate of 
about 600,000 short tons annually by the availability of electric power. 
Toward the end of 1947 low water at several locations restricted 
primary aluminum output, and it was evident that some time must 
elapse before the growing demands for electrical energy throughout 
the country could be adequately satisfied. According to the Federal 
Power Commission, total power requirements in the fall of 1947 were 
17 percent greater than in 1944, when war production was at a max- 
imum, and the load in December was almost equivalent to the total 
national dependable capacity. Although increases in installed gener- 
ator capacity are scheduled over the next few years, these are barely 
sufficient to cover existing commitments and do not allow for possible 
increase in the number of aluminum reduction units. Aluminum has 
made remarkable progress in new fields of use, but further gains 
evidently will be limited by the ability of the industry to expand. 
- During most of 1947 primary production was supplemented by a 
substantial flow of remelt ingot and choice scrap from Naval air 
stations and private contractors working on surplus Army planes, 
averaging almost 10,000 tons a month. In addition, all stocks of 
scrap held by the Office of Metals Reserve have been released. Actu- 
ally, then, domestic consumption of aluminum has been much greater 
than primary production, and the end of the aircraft melting program 
in mid-1948 threatens a domestic shortage of aluminum of substantial 
proportions, unless consumption declines. 

The reconstituted industry achieved a considerable degree of 
stability during the year in the production of primary metal, and the 
extraordinary quantity of secondary aluminum available to the three 
primary producers permitted an aggressive selling campaign that 
presumably accounted in large part for the increased demand for 
aluminum products. However, the matter of raw-material supplies 
presented a definite problem. Alcoa remained in the most favorable 
position with regard to bauxite production and furnished virtually all 
of Permanente’s bauxite requirements for the Baton Rouge, La., 
alumina plant, as well as a small quantity of alumina. Reynolds held 
a purchase lien on the huge War Assets Administration stock pile of 
high-silica bauxite near the Hurricane Creek, Ark., plant and was 
therefore in a comfortable position for a while, but both Reynolds and 
Permanente were actively engaged in the development of alternate 
sources of supply. | 
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The postwar readjustment of the aluminum industry was essentially 
completed during 1946 and was fully reviewed in this chapter of the 
1946 volume. The industry operated during 1947 along the competi- 
tive lines achieved at that time, Alcoa operating approximately 
330,000 tons or 51 percent of the total 649,000 tons operable rated 
annual reduction capacity, Reynolds, 190 000 tons or 29 percent, and 
Permanente, 129,000 tons or 20 percent. In addition, six units were 
held by the War Assets Administration for which power was not 
available; most of these had been high-cost producers during the war. 
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FIGURE 1.—Trends in world and domestic primary Dee and domestic secondary recovery of 
aluminum, 191 


Secondary.— The recovery of secondary aluminum from scrap in- 
creased markedly in 1947, as melting operations on aircraft scrap 
reached a peak. In addition to the production of remelt ingot at 
Naval air stations, output was recorded in 1947 from five Army - 
airfields, where large quantities of planes had been sold to private 
contractors for remelting. This intensification of effort in converting 
war scrap to usable metal resulted in an appreciable increase in the 
quantity of metal available for wrought products, as most of the remelt 
aircraft ingot was absorbed by the primary aluminum producers and 
incorporated into their product. The increase was only partly offset 
by slight declines in the recovery of secondary aluminum by custom 
smelters and by primary producers (directly from scrap and in addi- 
tion to the use of remelt ingot mentioned above). 
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Detailed information regarding secondary aluminum in 1947 is 
given in the Secondary Metals—Nonferrous chapter of this volume. 


CONSUMPTION AND USES 


The apparent consumption of primary aluminum totaled 524,200 
tons in 1947, as computed by the usual method of adding production 
and net imports and adjusting for producers’ stock changes. This 
total was 13 percent greater than the 461,877 tons used in 1946, 
according to this method of calculating use. However, as pointed 
out in the 1946 chapter of this series, the large importation and sub- 
sequent holding by the Office of Metals Reserve of Canadian aluminum 
during the war years greatly distorted the apparent consumption, and 
for the purpose of presenting a truer picture of domestic aluminum 
consumption a modified set of figures was evolved, based on releases 
of Canadian aluminum from Reconstruction Finance Corporation 
inventories. These stocks, which at the end of 1946 were 71,760 
tons, were reduced to 18,700 tons on December 31, 1947, and it was 
expected that this remaining tonnage would be released to industry 
during 1948. The adjusted apparent consumption figures for the 
years 1944 through 1947 are 671,072, 696,750, 575,687, and 571,760 
tons, respectively. When this information is considered together 
with the absorption of large quantities of secondary aluminum dur- 
ing the years 1946 and 1947, it is evident that aluminum accom- 
plished the transition to peacetime economy with little diminution of 
actual consumption. 
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FIGURE 2.—Trends in imports, exports, and apparent consumption of aluminum, 1915—47. 
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If the modified figures for apparent consumption of primary alum- 
inum are added to the figures for secondary recovery from old scrap 
only, the following total consumption figures are obtained (quantities 
in short tons): 


Apparent con- Secondary 


Ye sumption of aluminum Total con- 
ar primary recovered from sumption 
aluminum old scrap 
Le BEE 167, 646 37, 763 205, 409 
js ese ae ea hee ci ee CD DARE ODE 877, 349 33, 094 910, 443 
1041... oo A nc e LEM e 1 671, 072 22, 899 693, 971 
JU CENE ne hl er sel Ce NN: 1 696, 750 27, 311 724, 061 
kr RA AAA O RPM Le 1 575, 687 90, 535 ; 
(DAT ds E pet sce ida ad a, CREDO MEER 1 571, 760 . 1100, 000 671, 760 : 
1 Modified. 3 Estimated 


It should be noted that the above figures do not include the huge 
quantity of new scrap and working stock aluminum that was absorbed 
by the industry after the close of the war, most of it during 1946. 
However, the most striking fact gained from the above summation 
is not that aluminum did not lose ground after the war but that total 
annual consumption over the past 4 years has been approximately 
700,000 tons, or 3% times the 1939 rate, and 100,000 tons more than 
the present annual operating capacity for primary aluminum! 


Production, imports, exports, and apparent consumption of primary aluminum 
and production of secondary aluminum in the United States, 1943-47 


Primary aluminum o Secondary aluminum 
Year Production ) | Apparent 
Imports | Exports | consump- Short 
n». an (HO : tons Value ? 
tons tons shor 
Short tons Value tons) 
I043 EE 920, 179 | $265, 380, 000 135, 581 117, 624 877, 340 313, 961 | $90, 546, 352 
y -2 776, 446 | 222, 416, 000 100, 969 188, 108 744, 627 325, 645 | 93, 264, 728 
1045. . 495,060 | 140, 864, 000 334, 117 5, 901 797, 052 298, 387 | 85, 297, 005 
1948 __. 409, 630 115, 812, 000 - 42, 607 16, 694 461, 877 278, 073 78, 639, 044 
Är o eere 971, 750 161, 626, 000 15, 610 62, 333 524, 200 390, 000 94, 000, 000 


! Data not available on fluctuations in consumers’ stocks. Withdrawals from producers’ stock totaled 
55,320 tons in 1944 and 26,334 in 1946; additions to producers’ stocks totaled 60,787 tons in 1943, 26,224 in 1945, 
and 827 in 1947, Figures not adjusted for changes in Government stocks. 

2 Based upon average price of primary aluminum as reported to Bureau of Mines. 


Aluminum made significant progress during 1947 in its invasion of 
fields of use formerly supplied by other metals, notably steel and cop- 
per. Information compiled by the Aluminum Co. of America indi- 
cated that, although the total quantity of aluminum consumed in- 
creased substantially during the year, the percentages that went into 
building products, transportation, household appliances, and power 
transmission also increased, so the progress made in those applications 
was doubly effective. The building trade was the best customer of 
the aluminum industry for the second successive year, as utility-grade 
sheet roofing and siding marketed by all three major producers pre- 
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pared the way for industrial sheet, window frames, heating and venti- 
lating ducts, nails, screens, thresholds, venetian blinds, awnings, etc., 
made of aluminum. Much of the progress made in sheet applications 
was due to the extreme shortage of galvanized steel sheet, but alu- 
minum undoubtedly will retain a large share of the market thus gained 
(even after galvanized sheet becomes readily available) because of its 
durability. | 

Because aluminum is relatively lightweight, its use in transportation 
media increases payload and profit by reducing dead-weight tonnage 
hauled. This has accounted for a phenomenal increase in the use of the 
metal in trucks, trailers, and buses. Use in passenger cars also has ex- 
hibited a rising trend because of the shortage of steel and merchant pig 
iron. Consumption for aircraft production, although not great in 1947, 
should increase steadily in the immediate future as a result of expan- 
sion of the Air Force. In addition, larger quantities of aluminum are 
finding application in the textile and petroleum industries; in packing 
in the form of foil, collapsible tubes, cans, and closures; and in hard- 
ware, tools, and instruments. 


STOCKS 


In the monthly survey on primary aluminum production, it is 
necessary to measure output at the pot lines to make sure that no 
secondary aluminum is included. As a consequence, the stock figures 
reported cover only the inventories of pig aluminum at the reduction 
plants, and no measurement is taken at the ingot stage or other 
advanced stages. Stocks of pig aluminum at reduction plants at the 
end of 1947 were 15,549 short tons, compared with 14,722 tons at the 
beginning of the year. However, it should be noted that these inven- 
tories reached a peak of 78,054 tons on July 31, during the period of 
slack demand. Government stocks available for allocation dropped 
from 71,760 tons to 18,700 tons during the year. 


PRICES 


The base price of 99.0-99.5 percent primary ingot remained un- 
changed throughout 1947 at 15 cents a pound, having been at that 
Jevel since the latter part of 1941. The price for primary pig was 
also unchanged at 14 cents a pound. Aluminum in ingot form thus 
maintained its price advantage over copper, which had been raised to 
a peak of 24 cents by at least one producer during May, and was 
stable at 21.5 cents during most of the year. This price disparity 
between the two metals was a significant factor in the increasing 
acceptance of aluminum for uses formerly supplied by copper. 

Although the price of ingot as stabilized at 15 cents, it became evi- 
dent in the latter part of the year that readjustments in pricing of 
semifabricated shapes were gradually raising the price of delivered 
aluminum to the eventual consumer. This increase, of course, was 
due principally to higher labor costs and affected nearly all forms in 
which the metal was marketed. As the increases continued into 1948, 
it appeared possible that the price advantage over copper would be 
neutralized. Despite these developments, demand for aluminum was 
becoming stronger at the close of the year, and the industry in 1948 
faced the prospect of informal rationing of the product to customers. 
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FIGURE 3.—Trend in average quoted prices of aluminum, 1915-47. Price is for No. 1 virgin metal 98-99 
poranna Mad York through 1929; thereafter for 99-percent-plus virgin ingot, as reported by American 
etal Market. Ui 


FOREIGN TRADE? 


During 1947 foreign trade in aluminum experienced a reversal in 
export-import relationship, and the United States became a net 
exporter of aluminum for the first time since 1944. Imports of crude 
and semicrude metal (excluding scrap) totaled 15,610 tons, the 
smallest quantity since 1941. By far the greater part of this tonnage 
was received from Canada. By contrast, imports of aluminum scrap 
(much of it wrecked aircraft) reached a new high of 15,719 tons and 
were the largest since separate reporting of scrap was begun in 1939. 
Approximately three-fourths of the scrap received was from Canada, 
the remainder coming from 11 other countries. 

Exports of crude and semicrude aluminum (excluding scrap) were 
nearly four times as great as in 1946 but were only one-third the 


Aluminum imported for consumption in the United States, 1945—47, by classes 


1945 | 1946 1947 
SES Short Short Short 
or or or 
fous Value tous Value tons Value 
Crude and semicrude: 
Metal and alloys, erude........... 332, 437 | $96, 932, 769 | 41,487 | $9, 986,327 | 15,579 | $3, 723, 514 
SOAD A Ea 5, 168 511,824 | 14, 493 1, 766, 298 | 15, 719 2, 550, 627 
Plates, sheet, bars, etc. ........... 1, 680 840, 571 1, 120 483, 474 31 25, 621 
. 339, 285 98, 285, 164 57, 100 12, 236, 099 | 31, 329 6, 299, 762 
Manufactures: = | 
Bronze powder and powdered foil. 1, 932 766, 817 5 5, 289 (1) 45 
Foil less than 0.006 inch thick..... 100 92, 661 57 61, 287 EN 70, 058 
ua AAA seca | Baie rese E E (2) 11 
Leaf (544 by 515 inches)__-_._...___]_.--_-__._}------------- (3) 39, 504 (3) 50, 608 
Table, kitchen, hospital utensils, 
ee 6 13, 906 14 47, 334 38 103, 607 
Other manufactures. .............. (4) 212, 085 (4) 74, 447 (4) 79, 631 
(4) 1, 085, 469 (4) 227, 861 (4) 303, 960 
Grand total.. ee (4) 99, 370, 633 (4) 12, 463, 960 (4) 6, 603, 722 


‘ 1 Less than 1 ton. ` 
2 Number: 26; equivalent weight not recorded. 
3 Leaves: 1946, 6,710,636; 1947, 7,566,959; equivalent weight not recorded. 
4 Quantity not recorded. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of 
the U. S. Department of Commerce. 
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record tonnage exported in 1944. Shipments of ingots and slabs 
during 1947, however, were still less than one-tenth the record 1944 
exports, whereas shipments of plates, sheets, bars, etc., were only 
slightly lower than in 1944. Of the 1947 exports of ingots and slabs, 
4,934 tons went to Argentina, 3,856 to Germany, 1,378 to Italy, 627 
to Poland, and 512 to France. The remainder was distributed among 
20 other countries. Of the 788 tons of scrap exported, the greater 
share, 547 tons, went to France. Semifinished shapes (sheets, plates, 
strip, rods, and bars) were exported to 84 countries, but 80 percent of 
the total was shipped to 16 countries, as follows: Philippine Republic, 
12,373 tons; Union of South Africa, 4,294 tons; Venezuela, 3,390; 
Argentina, 3,247; Canada, 3,225; Mexico, 2,068; India, 2,012; Cuba, 
1,743; Southern Rhodesia, 1,302; Sweden, 1,157; Brazil, 1,020; Bel- 
gian Congo, 1,016; Chile, 990; British East Africa, 805; British 
Malaya, 795; and Colombia, 757. 


Aluminum exported from the United States, 1945-47, by classes 


1945 1946 1947 
Class HE | 
Short Short ort 
tons Value à Value tons Value 
Crude and semicrude: | 
Ingots, slabs, and erude............... 2. 269 $629,599 | 1,107 $305, 072 | 12,098 | $3,578,029 
DCAD 22 eet 802 102, 657 640 120, 522 788 181, 211 
Plates, sheets, bars, ete... ........... 3,632 | 2,384,131 | 15,587 | 9,706,350 | 50,235 | 29,428, 940 


eee | gee | eee | ee Lcd 


6,703 | 3,116,387 | 17,334 | 10,131,944 | 63,121 | 33, 188, 180 


Manufactures: 


Tubes, moldings, or other shapes. ___. 815 640,352 | 1,338 | 1,130,786 | 1,983 | 2,488,997 

Table, kitchen, and hospital utensils...... 177 313,225 | 1,860 | 3,419,792 | 2,624 4, 469, 291 

Foil and leaf... 0 LLL. 1,306 | 1,512,410 | 1,794 | 1,570,334 | 4,860 | 4,611, 598 
Powders and pastes (aluminum and 

aluminum bronze) (aluminum con- 

PONG) ARA AA 4,214 | 2,065, 398 435 473, 770 737 709, 446 

Other manufactures ........... (1) 2,258,260 | (1) 3,557,427 | (1) 6, 764, 460 

(1) 6, 789, 654 (1) 10, 152, 109 (1) 19, 043, 792 

Grand total. ----------------2--- (1) 9,906,041 | (1) | 20,284,053 | (1) 52, 231, 972 


1 Quantity not recorded. 
TECHNOLOGY 


The year 1947 witnessed continued effort toward the expansion of 
technical knowledge furthering the applications of aluminum and 
toward furnishing new techniques and materials, which have broad- 
ened the field of use of the metal considerably in the past few years. 

A new heavy-duty sheet was developed for industrial roofing and 
siding that was readily accepted for use on factories, warehouses, and 
similar structures. Improvement in welding technique facilitated a 
400-percent increase in the production of aluminum window frames 
for homes and buildings, and specially developed alloy wire contrib- 
uted to the steady gain in output of aluminum nails, a necessity in 
installing aluminum roofing and siding. | 

In the field of transportation a forward step was the production of 
forged-spoke and disk-type wheels for trucks and buses instead of the 
old cast wheels. In addition, aluminum's lightweight and chemical 


ALUMINUM | 123 


properties were responsible for increased application in railroad tank 
and hopper cars. In aviation, the new high-strength alloys such as 
758 were replacing the older alloys in airframes (24S was most com- 
monly used during the war). | 

Work in France on the development of light anti-friction alloys ? 
was accelerated by the shortage of copper, lead, and tin. Two suc- 
cessful alloys resulted from the experimental work, one of them a 
lining metal containing small percentages of tin, lead, and antimony 
and the other a bearing metal containing tin, copper, magnesium, and 
manganese. General conclusions drawn from a series of tests were 
that light alloy bearings required greater clearance and more 
lubrication. 

The successful production of aluminum-coated sheet steel * offers 
designers and engineers a new material of many desirable properties 
in that it combines the surface characteristics of aluminum with the 
mechanical and physical properties of steel. The weight of aluminum 
applied to both sides of the sheet is about 0.50 ounce per square foot, 
or a coating of approximately 0.001 inch on each side. The material 
possesses superior properties of corrosion resistance, heat reflectivity, 
and resistance to elevated temperatures and holds promise for such 
uses as warm-air heating-furnace combustion chambers and heat 
deflectors and oven liners in kitchen ranges. 


WORLD REVIEW 5 


World production of aluminum in 1947 totaled approximately 
1,073,000 tons, or 37 percent more than in 1946. Most of this 
increase was due to gains in the United States and Canada, the two 
largest producing countries. The accompanying table, includes 
revised figures for production in Switzerland for the entire period 
1940-47. It also includes revised figures for Austria, France, Italy, 
Norway, and the United Kingdom for some of the years listed. 

Australia.—It was announced early in 1947 that the combined 
alumina and aluminum reduction plant to be erected by the Aus- 
tralian Aluminum Production Commission would be located about 
2 miles south of Launceston, Tasmania. In view of the necessity for 
power, the Tasmanian Parliament was to be asked for credit to build 
a dam in the area of the Tamar and South Esk Rivers. Bauxite 
would be supplied from deposits in Tasmania and on the Australian 
mainland. Supplies of aluminum ingot for Australian requirements 
continued to be met by distribution of wartime stocks of Canadian 
aluminum and by current imports from Canada. Shipments of ingot 
from Canada to Australia in 1947 totaled 3,650 tons. | 

Austria.—At the end of the war the three operable Austrian 
aluminum plants were in the occupation zone controlled by the 
Western Powers, and the partly completed plant at Engerau was in 
the Russian zone. The smaller plants at Lend and Steeg were idle 
throughout 1946 and 1947, but the Ranshofen plant achieved some 
production during a few months of 1947, working on residual stocks 

3 Metal Industry (London), Aluminum Bearings: Vol. 72, No. 3, Jan. 16, 1948, p. 47 


4 Steel, Aluminum Coated Steel: Vol. 120, No. 13, Mar. 31, 1947, pp. 80, 81, 102, 104. 
5 Unless otherwise noted, metric tons used throughout this section. | l 
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World production of aluminum, 1940-47, by countries, in metric tons 
[Compiled by B. B. Mitchell] 


1940 1941 1942 1943 1944 1945 1946 1947 
Austria............. Pr m 6, 675 21, 415 35, 071 44, 201 40,097 | 5,250 | 1,039 3, 595 
LK AAA A AA A A EE 480) AAA A 
CRURA MEER eR HEN 99, 013 194, 021 308, 982 449, 734 419, 176 |195, 691 |175, 449 269, 432 
ina: 

Formosa !............. 8, 762 12, 547 13, 498 14, 498 9, 201 OI Lo... (2) 
Manchuria............ 1 5, 026 1 8, 031 1 7, 437 8, 557 38,000 | 31, 500 2 2 
cs o2 eg 61, 740 63, 915 45, 224 46, 462 26, 154 | 37,225 | 47,579 53, 225 

Germany-.---------------- 204, 783 212, 266 227, 131 203, 068 191,000 |320, 000 |........ 
Hungary. ..............-.- , 190 4, 980 5, 9, 460 | *13,190 | 52, 300 6 687 1, 070 
EE A A MR 1, 202 1,751 | 31,500 | 3 2,000 3 2. 400 
Haly inl eden ce 38, 790 48, 195 45, 430 46, 200 15, 241 2, 584 | 10, 629 23, 341 
Japan ! 3 7.22. 2------------ 30, 620 56, 080 85, 211 114, 057 88, 254 | 8 5,404 |........ 6 
e A elc 1, 481 3, 120 4, 366 12, 529 12, 943 |9 1,243 | 3 5, 000 3 5, 000 
Norway....--------------- 27,780 | 17,598 | 20,498 | 23,514 | 20,035 | 4,608 | 16, 692 (2) 
nn 4 eec AA eet E stude le deseen en 2) (1) 
Spain...........---..------ 1, 295 1,120 742 797 | 206 592 | 1,007 (2) 
Sweden (includes alloys)__| 1, 563 1, 094 1, 204 3, 572 3,723 | 3,236 | 3, 566 (2) 
Switzerland ............... 28, 300 25, 588 23. 665 18, 526 9,686 | 5,029 | 13, 083 18, 458 
IM EE 59, 940 66, 400 | 3 55, 000 62,340 | 371,000 | 86,310 |2105,000 | 3 120, 000 
United Kingdom.......... 19, 264 23, 030 47, 528 56, 557 36, 038 | 32, 432 | 32,067 29, 384 
United States. `. 187,100 | 280,383 | 472,737 | 834,768 | 704,376 |449,109 |371, 608 518, 680 
Yugoslavia (estimated)....| 2, , 000 2, 000 2, 1, 000 (2) (2) (2) 
Kee KEE 787,000 |1, 042, 000 |1, 402, 000 |1, 952, 000 |1, 671, 000 |856, 000 |786, 000 | 1, 073, 000 


1 Fiscal year ended March 31 of year following that stated. 

? Data not available; estimate by author of chapter included in the total. 
3 Estimated. 

4 January to June, inclusive. 

5 June to December, inclusive. 

* January to May, inclusive. 

7 Preliminary; subject to revision. 

* April to June, inclusive. 

? Estimated primary portion of total production. 


of bauxite. Production was halted in August 1947 because of the 
shortage of electricity, but the plant was expected to reopen in 1948. 
An agreement has been signed with France to exchange aluminum for 
bauxite in order that the output will be large enough to permit some 
supply for Austrian industry. 

Canada.—Production of aluminum in Canada resulted from the 
growth of the industry in the United States. The Pittsburgh Reduc- 
tion Co. (later to become the Aluminum Co. of America) established 
the Northern Aluminum Co. in 1899 and undertook the construction 
of a plant at Shawinigan Falls, Quebec. The first ingot was produced 
in 1901, and growth of the ‘industry proceeded as world demand 
increased. The present huge plant at Arvida resulted from the pur- 
chase in 1925 by Alcoa of extensive water-power sites on the Saguenay 
River from the Duke group, which had been planning to found an 
aluminum enterprise in the area. These properties, which were trans- 
ferred to Aluminum, Ltd., in 1928, were the nucleus of the expansion 
of the Canadian aluminum capacity at the beginning of World War IT. 
As the area is accessible to ocean shipping and has vast electric power 
potential, the plants reputedly have achieved the world’s lowest-cost 
aluminum reduction Operation. 

Canadian output in 1947 was 269,432 metric tons, of which the 
major portion was exported. This production came from the Arvida 
and Isle Maline plants, the other reduction plants at LaTuque, 
Beauharnois, and Shawinigan Falls having been closed since 1945. 
However, it was understood the Shawinigan Falls plant would resume 
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operation at half capacity in 1948. These operations would consume 
almost all of the electric power currently available to the industry, 
and further expansion would depend on the diversion of power from 
other industries. | mE 

Canada exported 197,380 metric tons of aluminum to 46 countries 
during the year, the major recipient being the United Kingdom 
(98,925 tons). Of the total exported, 193,855 tons were in the form 
of ingots, bars, and blooms, and 3,525 tons were shipped as sheet, 
rod, and circles. 

Of considerable importance to the Canadian industry was the 
United States tariff reduction on aluminum, which was announced in 
November and became effective January 1, 1948. "The reduction 
from 3 cents to 2 cents & pound, coupled with the devaluation of the 
Canadian dollar, put the Aluminum Co. of Canada, Ltd., (Alcan) in 
position to compete in the United States market, even though the 
price of ingot was raised from 14 to 15 cents, Canadian. Alcoa was 
reported to have contracted for delivery of substantial tonnages of 
ingot in 1948 and 1949, and additional quantities may be made avail- 
able to other firms in this country. 

. China.— There is no known instance of the commercial production 
of aluminum ingot in China proper, largely because hydroelectric 
power is not available although experimental ingot was produced at 
Kunming in 1943. Ingot production of significant proportions, how- 
ever, was apparently obtained by the Japanese from plants at Takao 
(Kaohsiung) and Karenko on the island of Formosa. The Karenko 
plant was so badly damaged by bombing that it is not proposed to 
rehabilitate it, although the 'Taiwan Aluminum Co. is salvaging some 
equipment from it for use in rebuilding the Takao plant. Part of 
this latter plant was placed in operation toward the end of 1947, but 
actual tonnage of ingot produced was reportedly very small. Pro- 
duction by the end of February 1948 was expected to be at a rate of 
4,000 tons annually, and complete rehabilitation of the two-pot-line 
plant should bring it to an annual capacity of 23,000 tons. 

France.—Production of primary aluminum in France totaled a little 
more than half of theoretical capacity in 1947, being hampered by 
limited availability of power. With & production potential of 95,000 
tons, the output of little more than 53,000 tons was insufficient to 
meet domestic demand. Additional ingot was imported from Canada 
and the United States, and the plant at Rheinfelden, in the French 
zone of Germany, was operated for a while, despite an Anglo-American 
ue of this breach of the Four-Power Agreement on German 
Industry. 

rekt"? output of primary aluminum increased from 2,456 tons 
in January to a peak of 6,322 tons in July and then declined for the 
remainder of the year. However, primary production was supple- 
mented by the recovery of approximately 22,000. tons of secondary 
aluminum from scrap during the year. Late in the summer the Gov- 
ernment granted producers an increase in the price of ingot, to 82,000 
francs per ton, but it was stated that the price was still uneconomic. 

Germany.— Under the terms of the original Four-Power Agreement 
for the demilitarization of Germany, none of the eight primary alu- 
minum plants that had been in operation in the country before and 
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during the war was to be permitted to produce virgin aluminum, but 
those of the primary plants and the various secondary plants that were 
adaptable and operable were to be allowed to produce secondary ingot 
from aircraft scrap. By midyear 1947 even this production was being 
hampered by the lack of high-grade virgin metal, needed for bringing 
the secondary metal to specification. Partly to meet this requirement 
and partly to fill their own needs, the French permitted the operation 
for a short time of the plant at Rheinfelden, near the Swiss border and 
in the French zone. This operation was not long continued, because 
of Anglo-American objections. Of more assistance in filling the re- 

uirement for virgin ingot were imports from the United States and 
Janada. Exports from the United States to Germany were 3,850 
short tons during the year and from Canada, 2,220 tons. 

A special discussion of German aluminum plants and production 
was included in the 1946 chapter of this series. 

Hungary.—Under the 3-year plan for industrial expansion in Hun- 

gary a goal of annual exports of aluminum has been set at 100 million 
dollars and will augment considerably the country's aluminum pro- 
duction capacity. ungary has been an important source of bauxite 
for many years, but most of the material was processed in Germany, 
Austria, and Poland. The current situation presents an opportunity 
for Hungary to capture aluminum markets formerly supplied by those 
plants. Inimplementation of the 3-year plan the Council of Ministers 
adopted a bill late in the year to nationalize the bauxite, alumina, and 
aluminum industries. 
. In addition, it is reported that Hungary and Yugoslavia signed an 
agreement earlier in the year under which a joint effort is to be made 
to develop the aluminum industry in both countries. Details of the 
agreement are not available, but it is believed to involve integration 
of E two industries, with the help of Yugoslav electricity and caustic 
soda. | 

India.—Owing to the increased demand for aluminum in India, 
plans furthering the expansion of the industry continued to develop. 
The reduction works of the Indian Aluminum Co. in Travancore was 
reported to have reached a rate of about 5,000 tons; in addition, the 
Government of the Central Provinces was planning an installation of 
approximately 3,000 tons annual capacity. 

Italy.—Although Italy lost approximately half its bauxite resources 
in the cession of the Istrian peninsula to Yugoslavia, the alumina 
and aluminum plants suffered relatively little damage during the war. 
The aluminum plant &t Porto Marghera, which was damaged to some 
extent in pot-line and transformer installations, was sufficiently re- 
paired by mid-1947 to resume operations, and the plants at Mori, 
Bolzano, and Borgofranco were already in production. 

Output in 1947 totaled 23,341 tons, but the industry was believed 
to be operating at an annual rate of about 40,000 tons by the end of 
the year, or three-fourths of the rated capacity. The price of 99—99.5 
percent aluminum ingot was quoted on the Milan nonferrous metal 
market in August at 200 lire per kilogram, but in September it was 
announced that the Italian Ministry for Commerce and Industry 
had fixed the price at 300 lire. 

Japan.*—Commercial production of aluminum in Japan was begun 

* Most of the data contained herein were derived from “Aluminum Metallurgy in Japan," Report No. 87, 


Natural Reserve Section, General Headquarters, Supreme Commander for the Allied Powers—republished 
as Special Supplement No. 19 to “Mineral Trade Notes," October 1947, 
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in 1934, but the country never became an important exporter of the 
metal, because the nation's economy was on & war basis during the 
entire period through 1945, when production was suspended. The 
industry was based on the ample supply of low-cost power in the home 
islands. "The first successful alumina plants operated on bauxite from 
Bintan, Malaya, and Palau, but earlier plants had tried, unsuccess- 
fully, to treat Korean alunite. Later plants were built both in Japan 
proper and in Korea and Manchuria to process aluminous shale from 
North China. . 

The growth of the industry under the existing military economy was 
phenomenal, the production of approximately 114,000 metric tons of 
aluminum in 1943 placing Japan in fourth place in world production 
for that year. Output declined rapidly thereafter under the pressure 
of the American attack ànd was discontinued entirely at the end of the 
war, to be resumed on a restricted basis in 1947. 

Five companies operating eight reduction plants produced all of 
the primary aluminum in Japan proper. From the standpoint of 
annual productive capacity, the Showa Denko Co. and Nippon 
Keikinzoku Co. were the largest. All of the aluminum-metal pro- 
ducers except one also operated alumina plants. Nine other com- 
panies also operated alumina plants in Japan to supply reduction 
plants in Japan, Korea, Formosa, and Manchuria. ` 

The metallurgy of aluminum in Japan followed closely the .con- 
ventional methods developed in the United States and Europe, as 
about 95 percent of the total tonnage up to 1945 was produced by 
the standard Bayer and Hall-Heroult processes. However, in the 
development of lower-grade materials, about 20,000 tons of alumina 
were produced from aluminous shale by direct fusion in the electric 
furnace, approximately 16,000 tons from the same material, by the 
lime-soda-sinter process, and about 4,000 tons from alunite, clay, and 
aluminum phosphate, by alkaline and acid solvents. 

During 1947 four of the reduction plants were operating, although 
the greater part of their production was from alumina produced by 
the caustic digestion of scrap. Showa Denko's Kitakata plant was 
operating on alumina produced partly from scrap and partly from 
bauxite. The Niigata plant of Nippon Keikinzoku produced a crude 
aluminum ingot from scrap and dross; the Kambara plant of the same 
company operated on alumina produced from scrap at the Shimizu 
works. At Niihama the Sumitomo company produced high-grade 
aluminum by refining duralumin scrap, as well as pig aluminum from 
alumina (the source of the alumina not being reported). It is esti-. 
mated that primary aluminum produced from the Kitakata and 
Niihama operations totaled about 600 tons in 1947, the remainder of 
the 1947 output being secondary aluminum. Other operable plants 
of the aluminum industry were converted during the year to the 
production of salt, other chemicals, ferrosilicon, etc. 

Norway.—Construction of the first half of the new aluminum plant 
at Aardal was completed during the year, and production began about. 
the first of January 1948. Output was scheduled at an annual rate of 
12,000 tons; completion of the second half of the plant would bring 
total capacity to 24,000 tons. This addition will place Norway’s 
productive potential at approximately 50,000 tons a year. | 

At the time of the German invasion in 1940 Norway had six small 
aluminum plants with a total capacity of 35,800 tons. To this nucleus 
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the Germans planned to add another six plants with an annual pro- 
duction capacity of 176,000 tons. All of the projects were begun at 
about the same time, and construction proceeded simultaneously, 
with the result that none of the plants was completed. After the war 
the Norwegian Government decided to complete only the Aardal 
plant, which seemed to have the best location and possibility of 
economical operation. 

As Norway’s home consumption of aluminum totals only about 
4,000 tons annually, the completion of the Aardal works will add greatly 
to the country’s export potential, and thus furnish an increased foreign 
exchange. 

Switzerland.—Production in Switzerland sank to a low of 5,029 
tons in 1945, owing to damage to alumina plants in combatant coun- 
tries and wartime difficulties of transportation, power, exchange, etc., 
but has been rising since. Statistics on output during the past few 
years recently became avaliable and have been incorporated in the 
accompanying world production table. | 

U. S. S. R.—Reports received from several sources regarding the 
progress achieved in expanding the aluminum industry in the Urals 
are conflicting in detail, but the consensus is that the rate exceeds that 
called for by the current 5-year plan. It seems probable that the 
Volkhov plant (annual capacity, 10,000 tons) has been back in opera- 
tion since 1946. At Kamenske the present capacity should be about 
75,000 tons annually and at Stalinsk, an additional 10,000 tons. About 
60,000 tons of the capacity planned at Bogoslovsk was probably in 
operation in 1947, as well as some capacity at the Dneiper plant; 
there is also the German Lautawerke plant, which was moved to 
Russia from Saxony in 1945 and was either re-erected as en entity or 
the equipment used in reconstructing other plants. It is possible that 
the capacity called for by 1950 in the current 5-year plan has already 
been exceeded, but it is doubtful whether the shortage of power, com- 
bined with other difficulties, has permitted capacity production. 
Capacity by the end of 1948 may exceed 200,000 tons, and plans are 
already developing for further power projects. 

In view of the total lack of authenticated information, 1947 pro- 
duction is estimated at about 120,000 metric tons. 

United Kingdom.—Consumption of aluminum in Britain continued 
at a high level in 1947, fostered largely by the Government's house- 
building program. Much of the aluminum consumed in housing was 
of secondary origin, and the aircraft-scrap melting program conducted 
by the Government contributed approximately one-third of the total 
supply of secondary aluminum. ` ` 

The Government remained the sole purchaser and distributor of 
aluminum, and the prices set for standard 99-percent-plus ingot, 
governed by contract prices for Canadian aluminum, were the occasion 
of considerable comment in British metal journals. The price of £72% 
a long ton, which had prevailed since September 1946, was raised to 
£80 in March 1947, owing to efforts of the Ministry of Supply to 
average the cost of metal purchased at home and abroad. It was 
believed that the new price was still considerably lower than domestic 
production costs. Export control of aluminum was reimposed on 
September 15 in an effort to balance domestic material requirements 
against the ever-present need for increasing exports. 
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Antimony 


By SAMUEL A. GUSTAVSON 


GENERAL SUMMARY 


UBSTANTIAL gains in production of primary antimony, both 
from domestic and foreign ores, were reported in 1947. Domes- 
tic production from secondary sources also increased. The 

chief factors effecting these gains were record high peacetime prices 
and improving labor, supply, and transportation conditions. In- 
dustrial consumption of primary antimony decreased 5 percent from 
1946. Industrial stocks, as of December 31, 1947, showed consider- 
able decrease from those of a year earlier, whereas Government stocks 
increased. 

Production of recoverable antimony from domestic antimony ores 
and concentrates in 1947 was estimated at 4,891 short tons (92 percent 
of 5,316 tons) and more than doubled the 1946 output. Imports for 
consumption were 8,539 short tons of recoverable antimony in ores 
(92 percent of 9,282 tons), 12 tons in needle antimony, and 5,879 
tons as metal—a total of 14,430 tons. The total new supply of 
antimony available for consumption in the United States in 1947 
from domestic antimony ores and imports, in terms of recoverable 
metal, was 19,321 short tons, about 50 percent of the estimated world 
production (exclusive of U. S. S. R.) of 38,400 short tons. 
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FIGURE 1.—Trends in world production, United States imports and New York price of antimony, 1910-47 
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Salient statistics for antimony in the United States, 1943-47 


1943 1944 1945 1946 1947 

Production of primary antimony: 

Mine (antimony eontent)............ short tons.. 5, 556 4, 735 1, 930 2, 505 5, 316 

Smelter (antimony content)............ do.... 20, 624 20, 000 21,000 | 112, 422 13, 782 
Production of secondary antimony........ do....| 15,483 15, 886 17, 148 19, 115 22, 984 
Imports for consumption: 

Antimony in Ore...--------------------- do.... 28, 755 17,080 22, 643 5, 903 9, 282 

Needle or liquated antimony.............. do.... | p cmt m D MON de Set 17 

Metal Go. stent o oe oat ais do.... 032 293 627 2, 593 5, 879 
Exports of antimony ore and metal 2___...-...._ do.... 201 745 333 462 808 
Consumption of primary antimony........... do....| 19,508 23, 756 25, 761 17, 515 16, 647 
Average price of antimony at New York:3 

Chinese (nominal)........... cents per pound.. 16. 50 16. 50 16. 50 16. 50 (4) 

American eege do.... 15. 92 15. 84 15. 84 17.31 39. 45 
World production (estimated)........... short tons..| 58,500 40, 100 29, 400 28, 000 38, 400 


1 Revised figure. 

2 In addition, antimony compounds were exported as follows: 1943, 203 tons; 1944, 574 tons; 1945, 404 tons; 
1946-47, not separately recorded. 

3 American Metal Market. 

* Not quoted. 


The average market price per pound for domestic brands of anti- 
mony metal at New York in 1947 was 33.45 cents, & 93-percent 
increase over the 1946 average of 17.31 cents. 

Antimony remained under Government allocation as provided in 
War Production Board General Preference Order M-112 throughout 
1947. The order was modified, effective September 3, 1947, so that 
an application was no longer required tor permission to ship antimony 
including exports, nor was it necessary for & purchaser to name his 
supplier. Other restrictions were retained. OMD continued to be 
the Government agency administering the order. 

Exports to any country except Canada were subject to export 
license requirements, against an over-all export quota, of the Office 
of International Trade, United States Department of Commerce. 
Authorizations to receive antimony from the United States by com- 
panies or individuals in Canada are issued by OMD. 


DOMESTIC PRODUCTION 
MINE RPODUCTION 


In 1947 only six mines—one each in Alaska, Arkansas, Idaho, 
Nevada, Oregon, and Washington—are reported to have produced ore, 
concentrates, or both for the antimony contained, compared with six 
in 1946 and eight in 1945. 


Antimony-bearing ores and concentrates produced in the United States, 1943-47, 
in short tons 


Antimony content | Antimony content 
Year Gross Gross 
weight weight | Quan- | Average 
tity percent 
[Io — — 16, 785 13. 9€? | 2, 505 17.9 
1944. ............---- 13, 501 20. 020 5. 316 20. 6 


| 
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Alaska.—The Stampede Mines, Inc., was organized in 1947 to 
operate the Stampede mine in the Kantishna district. The company 
took possession of the mine September 6 and began operations in 
November. | 

Arkansas.—A small shipment of antimony ore was made from the 
Poor-Boy mine in Sevier County. | 

Idaho. —The Bradley Mining Co., the only producer in Idaho, 
supplied 97 percent of the antimony produced in the United States 
and Alaska in 1947. The company is now producing more than 5,000 
tons of antimony metal & year. During the first part of the year the 
company produced only two concentrates—high-grade antimony low. 
in gold and silver and low-grade antimony high in gold and silver. 
In the latter part of the year three concentrates were made—high 
antimony, medium antimony, and gold concentrate with as little 
antimony as possible. 

Nevada.—Bratton & Blair is reported to have shipped antimony ore 
in 1947. Antimony properties of Tony Romano at Big Creek have 
been incorporated as the Big Creek Mining & Milling Co., and a new 
concentrating mill is being built. The mill will have a capacity of 
50 tons in two shifts. | | 

Oregon.—Anthony Brandenthaler operated the Gray Eagle mine 
in Baker County. | 

Washington.—Zenith Mines, Inc., operated the Zenith mine in 
Stevens County. 


SMELTER PRODUCTION 


Primary.—Primary antimony smelters produced 13,782 tons of 
antimony as metal, oxide, or sulfide during 1947—an increase of 11 
percent over the 1946 output of 12,422 tons. 


Antimony metal, alloys, and compounds produced in the United States, 1943—47, 
in short tons 


Antimonial lead produced at primary lead refineries Alloys 
RDUM A ee eo ae IE E DER ICM I NI SS E CC CELLO D pere d 
metal, : conten 
" oxi de, Antimony content pro duced 
ear an NA VISTE MEE I el, (Ab Secs 
sulfide Gross Total ondary 
(antimony| weight From From for- From smelters 
content) sehn eign ores ? Scrap o 
f Quantity | Percent 
1943. ........ 20, 624 63, 515 1. 501 404 1, 286 3,371 5.3 15, 483 
1944. ........ 20, 000 57, 902 2, 015 842 1, 813 4, 670 8.1 15, 886 
ll bal ia) 2| tal el äi mie 
1946. ........- ; : ; 
1947. ........ 13, 782 86, 075 1, 460 571 2, 902 4, 933 5.7 ` 22, 084 


1 Includes primary residues and small quantity of antimony ore. 
2 Includes foreign base bullion and small quantity of foreign antimony ore. 
3 Revised figure. 


Producers of refined products, including antimony metal from 
ores and concentrates in 1947, included the Bunker Hill & Sullivan 
Mining € Concentrating Co., Kellogg, Idaho; Foote Mineral Co., 
Philadelphia, Pa.; Harshaw Chemical Co., El Segundo, Calif.; McGean 
Chemical Co., Cleveland, Ohio; Metal & Thermit Corp., Carteret, 
N. J.; National Lead Co., Laredo, Tex. (plant purchased from the 
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Texas Mining & Smelting Co., December 31, 1946); and the Wah- 
Chang Trading Corp., Glen Cove, Long Island, N. Y. 

A total of 86,075 tons of antimonial lead was produced by domestic 
primary lead refineries in 1947—an increase of 71 percent over 1946. 
This antimonial lead contained 4,933 tons (5.7 percent) of anti- 
mony—1,460 tons from domestic ores, 571 tons from foreign ores, 
and 2,902 tons from scrap. This antimony produced as a byproduct 
from domestic and foreign ores is in addition to domestic mine pro- 
duction and imports of antimony ores, concentrates, and metal. A 
detailed discussion of antimonial lead production is contained in the 
Lead chapter of this volume. 

Secondary.— Recovery of antimony in antimonial lead, other alloys, 
and other products from scrap at primary smelters and secondary 
smelters, and by remelters totaled 22,984 short tons in 1947—an in- 
crease of 20 percent over 1946. Plates, grids, and sludge from dis- 
carded storage batteries continued to be the main source of scrap 
material. A detailed review is contained in the Secondary Metals— 
Nonferrous chapter of this volume. 


CONSUMPTION AND USES 


Primary antimony consumed in finished products, in 1947, not in- 
cluding antimony recovered in antimonial lead at lead refineries, was 
we m tons compared with 17,515 tons in 1946, according 
to ; 


Industrial consumption of primary antimony, 1944-47, in short tons ! 


Product 1944 1945 1946 1947 
Metal products: 

Rer eh e EE 93 107 30 24 
Antimonial lead E EE 5, 287 5, 920 4, 827 \ 6.172 

Battery metal .-------------------------------------------- 2, 341 1, 273 1, 084 ! 
Bearing metal and bearings. ............................... 2, 637 2, 825 2, 886 2, 056 
Cable-covering..-..-....-:. 2 c2 See 422 275 79 61 
CASTINGS o o ne A a aa 115 267 233 129 
Collapsible tubes and foil. ................................. 114 203 121 77 
Sheet and DID8- cecus cece ee bee eee dees ar 326 368 218 225 
A A A uses a seus 71 125 281 132 
Typo Mota WEE 841 1, 243 1, 903 1, 216 
Total metal oroducets LL lll lll lll. 12, 247 12, 606 11, 662 10, 092 

Nonmetal products: 

Ammunition priperg. c LL c c lll. 43 66 15 16 

Antimony trichloride- .........................-........... 280 207 106 (3) 
Flameproofed textiles... ..........................-.. lll... 7, 063 7, 675 97 205 
Frits and ceramic engmels ---------------------00MO 501 936 1, 814 1, 754 
Glass and pootterg. eee 411 304 351 421 
IE A ndesa aai a e aE 10 18 25 23 
Paints and lacQqUerS.cicocansiónn caco 2, 490 3, 062 1, 662 1,324 
qoot E (3) (3) (3) 4156 
RUDDO nulidad Doce cis (3) (3) (3 39 

Sodium antitponate eee 369 512 1, 358 3) 
EE 333 375 2, 617 
Total nonmetal poroducets 11, 509 13, 155 5, 853 6, 555 
Grand d WEE 23, 756 25, 761 17, 515 16, 647 


1 Compiled from monthly applications filed with Office of Materials Distribution, U. S. Department of 
Commerce (formerly with War Production Board and Civilian Production Administration). 

3 Includes miscellaneous metallic products. 
E 3 Included with “Other.” Bureau of Mines not at liberty to publish separate figures. 
à 4 Consumption April through December; January through March included with “Other.” 
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Processing losses of primary antimony at refineries, in addition to 
quantities consumed as shown in the accompanying table, were 
reported by OMD as 1,371 tons in 1944, 2,467 tons in.1945, 646 tons 
in 1946, and 2,049 tons in 1947. For this 4-year period processing 
losses averaged 7.2 percent. à 


STOCKS 


Stocks of antimony raw materials—ores, concentrates, metal, 
oxide, and sulfides—held as mine, smelter, and consumers’ stocks 
and by the Office of Metals Reserve (data on stocks in the National 
Strategic Stock Pile are not available) contained a total of 13,653 
short tons of antimony, a 2-percent decline from 13,943 tons in 1946. 


Stocks of antimony in the United States at year end, 1946-47, in short tons of 
contained antimony 


[Office of Materials Distribution] 


Dec. 31, 1946 Dec. 31, 1947 
Raw materials Industry Industry 
——— — — ——| OMR Total OMR | Total 
Mine | Other Mine | Other 

Ores and concentrates. .............- 146 | 5,139 | 1,703 | 6,988 95 | 3,047 260 3, 402 

Metallic antimony ...............-.].......- 1,975 | 2,929 | 4,904 |........ 1,563 | 6,546 8, 109 

Antimony oxide. ................. s |... 1,967 |-------- 1,967 |........ 2,015 |-------- 2, 015 
Antimony sulfide (needle and precip- 

d Hectic cede eL IE 84 |.......- 84 |.......- 127 EEN 127 

146 | 9,165 4, 632 | 13, 043 05 6,752 | 6,806 13, 653 


Antimony ores and concentrates stocked at smelters and manufacturers' plants 
at end of year, 1943-47, in short tons of contained antimony 


[Office of Materials Distribution] 


Ore and concentrates 1943 1944 1945 1040 | 1947 
Chemical-grade sulfide ore occ 338 794 935 373 332 
Metallurgical-grade sulfide ore... 0 415 405 907 1, 147 630 
Mixed or oxide oe 2 2 ee 920 40 
Sulfide concentrates. .......... 2 LLL c Lc LL LL c csssa- 1, 484 855 1, 904 3, 212 1, 296 
3, 157 3, 044 4, 246 5, 139 3, 047 


The New York price of domestic brands of antimony in carlots, 
according to American Metal Market, averaged 33.45 cents a pound 
during 1947, compared with an average for less-than-carlots of 17.31 
cents in 1946. The London price of metal, 99 percent minimum, which 
closed at £125 per long ton in 1946, opened in January 1947 at £150 
and in the latter part of April rose to £180. 
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According to E&MJ Metal and Mineral Markets, opening and 
changes in nominal quotations for antimony ore, during 1947, per unit 
of antimony contained, were as follows: 


50-55 percent | 58-60 percent l'60-65 percent 


A EE a A EN IA CA $3. 80-$3.90 | $3.90-$4.15 | $4.10-$4. 35 

YO A A EE EES 3. 90- 3.95 4.00- 4.15 4.15- 4.35 
hs E EE EEN 4. 00- 4.10 4. 10- 4.35 4.35- 4.55 
A LEE EE 4.95- 4.30 4. 30- 4. 40 4. 40- 4. 50 
AUP: EE 4. 40- 4. 50 4. 50- 4. 60 4. 60- 4.70 
RH A AA 22222 4.30- 4. 40 4.40- 4.50 4. 50- 4. 60 
NOV Do do asias EEN 4. 40- 4.45 4. 50- 4.60 4. 60- 4.70 


The London price for 60- to 65-percent grades, per long-ton unit, 
opened in 1947 at 15s. to 17s. 6d., and recorded increases in January, 
February, May, June, and finally July, when it reached 23s. to 24s. 


FOREIGN TRADE ! 


Imports.—General imports of antimony ore increased 45 percent in 
1947. The average grade of ore was about 33 percent in 1947, com- 
pared with 30 percent in 1946. Antimony metal imports, the largest 


Antimony imported into the United States, 1943-47, by countries ! 


[U. S. Department of Commerce] 


Needle or 


Antimony ore liquated anti- | Antimony metal 
mony 
Country Gross | Antimony content 
weight Short Short 
(short | Short tons | Value | tons | Value 

tons) tons Value 
T ii seu lesus REOR bcUo de es 63, 435 | 28,854 |$5,360,057 |........|..-.--.- 032 | $267,916 
bt |, See aaa TNR RS 41, 472 | 16,880 | 2,667,891 |........|.-.....- 204 105, 667 
1945 A aea an aeae 49, 543 | 22, 736 | 4,641,036 |........|..-...-.- 627 181, 557 

1946 
EE 1, 237 758 101.919 ose A E A 
ANA IIA aNs 63 99 1, —00 AAA MA AA IRA 
AA A ES O OEA MASAS A 1,720 587, 401 
Steel Dune AM A 14 8 1.2/2 AAA E OA A 
A A E A ee RA A A A EE 873 237, 297 
do Ma 18.3006 | 5,031. | 1,114, 788. E, BE Sean clesie secs 
A aE 93 :040 A A A A 
SIAM nic ak 31 21 5,074. A AN A GE 
19,744 | 5,905 | 1,324,117 |........].-----.- 2, 593 824, 698 
1947 

Belgium and Luxembourg.............|.-...---.. |. 222-2 |] LL 2L Lc c | 2222. |: 22---.-- 56 35, 280 
Bolivias EE 3,896 | 2,435 950, 853 |........|.-..--.- (3) 392 
WT EEN 420 145 AO! 450 BERN WEE eM tears 
leede 592 348 122, 15l A E, A EE 
TEE E AA Sei cians 17 | $7,914 5, 815 | 3, 446, 422 
MOCO == a 23,250 | 6,138 | 1,502,226 |.-..-.--ļ|--------|--------|---------- 
Peru geen a 241 156 M. E RENS ree E 
spo, MONEO E 25 12 3,141 GE A | des E 
¿EA y AAA i edi ne WsRic sess 112 53 15:414 A ont eee ose miu Es 
United. KinggOm 2 issn See sac SUPR E A WE E EE 28 17, 853 
28, 536 | 9,287 | 2, 678, 530 17 | 7,914 | 5,899 | 3, 499, 947 


1 q include antimony imported for immediate consumption plus material entering the country under 


ond. 
2 Imports shown from Chile probably mined in Bolivia or Peru and shipped from a port in Chile. 
3 Less than 1 ton. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. 
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since 1941, were 127 percent greater than 1946. Needle or liquated 
antimony imports were resumed. 

The estimated antimony content of type metal and antimonial 
lead imported for consumption was 187 short tons in 1947, compared 
with 246 tons in 1946 and 1,380 tons in 1945. For gross weight and 
value, see the Lead chapter of this volume. 

Exports.— Domestic antimony exported in 1947 included 529 tons 
of ore and concentrates, and 279 tons of metal and alloys—a total of 
808 tons, gross weight. 

Reexports of foreign metal and alloys totaled 40 tons, gross weight. 
There were no reexports of foreign ores and concentrates. 


Foreign antimony (regulus or metal) exported from the United States, 1943-47 


[U. S. Department of Commerce] 


Year Short tons | Value Year Short tons| Value 
ye. Le neu bucal (1) 1040. «anon cech aia ds 139 $43, 197 
EY A 18 5, 445 || 1947 40 19, 341 
1045... on ruo Sek 463 141, 301 
1 Less than 1 ton. 


WORLD REVIEW 


World production of antimony in recent years, insofar as data are 
available, is shown in the accompanying table. 

Austria.—Austrian output in 1947 is reported at 2,683 metric tons 
of antimony ore, all from the Soviet Zone. 

Bolivia.—See antimony review in The Mineral Industry of Middle 
and South America chapter of this volume. 

Canada.—Mines in British Columbia supplied all the antimony 
produced in Canada during 1947. Production was 1,145,000 pounds 
valued at $382,430 (preliminary data). In 1946, production was 642,- 
145 pounds valued at $96,322. . 

China.— Approximately 95 percent of the output of antimony comes 
from mines in Hunan Province, the remainder from Kweichow, 
Kwangsi, Kwangtung, and Yunnan. Most of the ores produced in 
China are high grade and are refined in China. 


844856—49——2 
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World production of antimony, 1939-47, by countries, in metric tons ! 
[Compiled by B. B. Mitchell] 


Country 1939 1940 1941 1942 1943 1944 1945 1946 1947 
North America: 
Conada 2 550 1, 083 1, 329 1, 269 465 809 696 286 480 
Honduras.--------------[-------- (8) 23 103 110 65 11 e E A 
Mexico E EE 7, 243 | 11, 286 | 10, 241 | 10,759 | 12,585 | 10, 056 8, 053 6, 046 6,371 
United States....-....... 328 412 | 1,013 | 2,457 | 4,638 | 3,952 | 1,611 | 2,001 4, 437 
South America: 
Argentina.............-- 9 123 4 71 13 (3) 
Bolivia (exports) ........ 9, 255 | 10,813 | 13,680 | 16,231 | 16,536 | 6,852 | 5,093 | 6,407 9, 089 
a EE 77 ,440 | 1,457 | 2,472 2, 041 9 1, 140 
Europe: 
Austria ee coe sos 102 184 26 391 571 658 132 15 82 
Czechoslovakia......... 21,012 | 21,104 | 1,645 | 23, 130 (3) (3) 1,115 | 2,156 ], 434 
ehn AA PA AA dedere 153 116 53 9 
Greece.................-. LAE AAA PEINE. SN SED. Men NEHME E AA S EE 
Hungary 2.............. 750 | 3,100 | 3,000| 2,200| 1, ios 561,160 (D GE EE 
Tree eet 674 0 819 (3 270 330 50 
Portugal- sscsosisi iaa 174 247 46 (3) 2 OS 2 99 (3) 
pain.------------------ 22 3 101 210 176 128 108 96 
is Yugoslavia............. 3,759 | 5,791 (3) (3) (3) (3) (3) (3) (3) 
sia: 
Borneo, British......... 14 41 (3) (3) (3) (3) 6 (3) ts 
Burma 2................ 163 305 (3) 843 843 843 3 (3) (3 
RE 712,017 | 78, 469 | 77,989 |? 3,510 | 7505 | 7203 |........ 426 | 1,909 
mcns: French...... 22 10 4 1 11 25 (3) VE (3) 
ee (3) 1 19| o 18 E, Ee, NEL) 
J abun gta Gist iia 125 180 250 35 600 450 210 49 100 
KOre8. eege erc 2 21 (3) (3) (3) ©) A A ccs 
Siam WEEN (3) A E 22 54 41 (3) 104 
25 GE (Asia Minor) *.. 460 240 80 40 8 58 33 36 103 
rica: 
0 AAA 216 270 397 304 902 170 499 E PA 110 
Morocco 
French............. 460 469 184 322 409 166 204 260 390 
Spanish............. 54 67 85 |. 144 153 72 52 103 128 
Southern Rhodesia...... 50 101 83 169 164 116 29 15 38 
n of South Africa... 6 126 445 990 1,560 | 2,570 | 2,250 | 2,330 3, 020 
Australia............... 419 404 | 1,052 | 1,042 532 454 172 460 185 
New Zealand.._....-.--|..------ Lt dE, AA E A PA 
Total APA 38, 800 | 46,300 | 49,100 | 51,400 | 53,100 | 36, 400 | 26,700 | 25, 400 | 34, 800 


1 Approximate recoverable metal content of ore produced, exclusive of antimonial lead ores; 92 percent of 
reported gross content is used as basis for calculations in nearly every instance. U. S. 8. R. ‘produces anti- 
mony but data on production are not available. 

2 Estimate. 

3 Data not available; estimate included in total. 

4 Includes antimony content of antimonial lead. 

$ January to June, inclusive. 

6 Data represent Trianon Hungary subsequent to October 1944. 

7 Data represent area designated as Free China during the period of Japanese occupation. 

5 Fiscal year ended Mar. 20 of year following that stated. 

? Revised data; previously shipments were listed in some cases in lieu of production data. 

10 Estimated by author of chapter. Excludes U. S. S. R. 


Mexico.—See antimony review in The Mineral Industry of Middle 
and South America chapter of this volume. 

United Kingdom.—British Empire production of ores has been 
unimportant, although meager quantities have been produced in 
Burma, Southern Rhodesia, and Sarawak. Great Britain's supplies 
of ore and metal came chiefly from Latin America and China. 


Arsenic 


By SAMUEL A. GUSTAVSON 


GENERAL SUMMARY 


P percent in 1947 of white arsenic in the United States increased 84 
percent in 1947 over that in 1946 and exceeded the 1935-39 average 
(17,091 short tons) by 10 percent. Imports for consumption in 
1947 increased 1 percent over 1946. Producers’ stocks of white 
arsenic increased from 471 tons on December 31, 1946, to 1,038 tons 
December 31, 1947. 

Of the total white arsenic available for United States consumption 
in 1947, domestic production (from domestic and foreign ores) ac- 
counted for 57 percent and imports 43 percent. Apparent consump- 
tion E white arsenic during 1947 was about 1,700 tons less than new 
supply 

Although increased quantities of DDT  (dichloro-diphenyl-tri- 
chloroethane) and other insecticides not containing arsenic were used 
in place of lead arsenate, calcium arsenate, and paris green in com- 
bating the cotton boll weevil, codling and gypsy moths, and other 
Insects, the demand for arsenicals was strong throughout the year. 
The quotation for white arsenic was steady at 6 cents per pound. 


Salient statistics for white arsenic in the United States, 1943-47 


1943 1944 1945 1946 1947 

PROGUCUON ee short tons..| 31,202 36, 094 24, 349 10, 211 18, 755 
mE for consumption...................... do.... 16, 112 9, 965 13, 149 13, 822 18, 940 
1 AA E EEE E do.... 1, 975 2, 401 858 (1) (1) 
Consumption, apparent ?......--------------0- do....| 48,235 40, 025 38, 100 27, 000 31,000 
Price per pound, end of year...........-..--.-------- $0. 04 $0. 04 $0. 04 $0. 06 $0. 06 

1 Data not available. 

2 Producers’ shipments, Shipments to to or from Government stocks, imports minus fag kerk rte esti- 
mated at 1,000 tons annually in 0-47). Actual consumption was 51,083 short tons in 1943 and 43,500 


tons in 1944 (differing from parent consumption because of reductions in consumer stacks): actual con- 
sumption data for 1045-47 not available. 


DOMESTIC PRODUCTION 


Reports from producers indicate that the output of crude and re- 
fined white arsenic in the United States totaled 18,755 tons in 1947, 
an increase of 8,544 tons over 1946. This increase can, for the most 
part, be attributed to virtually uninterrupted production ‘at all smelt ers 
producing arsenic in 1947. 

Arsenic is produced in the United States chiefly as a byproduct of 
copper and lead smelting. Producers of arsenic included the American 
Smelting & Refining Co., at Tacoma, Wash., El Paso, Tex., and 
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Murray, Utah; Anaconda Copper Mining Co., at Anaconda, Mont.; 

and the United States Smelting, Refining & Mining Co., at Midvale, 
Utah. No white arsenic was produced by the Jardine Mining Co., 

Jardine, Mont., or Getchell Mine, Inc., Red House, Nev. Sodium 
arsenite solution for weed killer continued to be produced by the 
Shepherd Chemical Co., Cincinnati, Ohio. 


White arsenic produced and shipped by producers in the United States, 1943-47 


Crude Refined Total 
Voor Produc: Shipments Produce Shipments Produc Shipments 
(Short Se apa So EE ae 
shor shor shor 

tons) ! PE Value? | tons) ely Value? | tons) ort Value 3 
1943___..- 2 _ 26,269 | 27,588 |$1, 251, 790 4, 933 4,835 {$267,916 | 31,202 | 32,423 |$1,519, 706 
(EE 31, 182 29, 159 | 1.370, 602 4,912 5,313 | 326, 217 36, 094 34, 472 | 1, 696, 819 
EE 21, 358 22, 180 | 1,041, 614 2, 991 2,630 | 155, 447 24, 349 24,810 | 1,197, 061 
Joan 8,981 | 310,448 | 3 557, 986 1, 230 1, 591 97,091 10, 211 |3 12,039 | 3 655,077 


soeces 17,636 | 17,119 | 1, 424, 316 1,119 1,069 | 109, 440 | 18,755 | 18,188 | 1,533, 756 


1 Excludes crude consumed in making refined. Includes crude white arsenic equivalent of compounds 
made directly from ores, flue dust, and speiss as follows: 1943, 172 tons; 1944, 443 tons; 1945, 112 tons; 1946, 
180 tons; 1947, data not available for publication. 

2 Partly estimated. 

3 Revised to exclude 437 tons sold from Metals Reserve Company stocks which had previously been re- 
ported as sales to Metals Reserve Company. 


As classified in the accompanying production table, crude white 
arsenic contains 95 to 98 percent As;O, and refined white arsenic, 
99 percent or more As¿03. Much of the crude arsenic is marketed 
without further refining. The arsenic reported as a refined product 
is not duplicated in crude arsenic statistics. 


CONSUMPTION AND USES 


Apparent consumption of white arsenic (domestic producers’ sales 
plus imports minus estimated exports) was about 31,000 short tons in 
1947 compared with 27,000 tons in 1946, an increase of about 15 
percent. Domestic producers of white arsenic reported that produc- 
tion slightly exceeded their sales. 

Data are not available on total domestic consumption of various 
arsenic insecticides and fungicides. 

The major uses of arsenic and its compounds, in order of importance, 
are: As insecticides, weed killers, in the manufacture of glass, and as a 
wood preservative. Other uses include cattle dips, poison baits for 
rodents, in fire works, dyeing, printing, antiseptics, medicinals, as a 
reducing agent for silver, as an alloying element in the manufacture 
of antimonial lead and lead anodes, and as a flux or alloying element 
in the brass and white bearing metals with copper. 

The principal arsenic insecticides are calcium arsenate (Cas (AsO,) 2) 
lead arsenate (Pb;(AsO,)2) and paris green (copper acetoarsenite). 
Sodium arsenite is used as a weed killer and a grasshopper bait. 
Wolman salts (25 percent sodium arsenate) and to a lesser extent 
zinc Meta-arsenate are used as wood preservatives. Refined white 
arsenic (As¿03) is used in the glass industry. 
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In recent years non-arsenic-containing chemicals and compounds 
have competed with arsenic compounds with increasing success as 
insecticides, rodent controls, medicinals, and weed killers. DDT is 
rapidly replacing lead arsenate in controlling the codling moth. A dust 
containing DDT and benzene hexachloride is being increasingly used 
in place of calcium arsenate for control of the boll weevil. Sodium 
arsenate is being partly replaced as a weed killer by 2,4-D (dichloro- 
phenoxyacetic acid) and modifications of this organic compound. 
Other replacements for arsenic compounds include thallium sulfate as 
a rodenticide (over 10 times as poisonous as arsenic compounds used 
for this purpose) and penicillin in place of arsenicals used in the treat- 
ment of venereal diseases. 


Production of arsenical insecticides, consumption of arsenical wood preservatives, 
and production of arsenical drugs in the United States, 1943-47 


Production of insecticides (short Consumption of wood 
tons) ! preservatives (pounds) 1 


- E S on 
ear alcium ; olman of drugs 
Bee? a | arsenate sa green | salts (25 | Zine meta- | (pounds) ? 
(100 percent prie | percent | “ine meta- 
(acid and 3 aceto- sodium arsenite 
basic) (Asia | Y senite) | arsenate) 

190 EES 4 36, 978 4 37, 427 1, 044 769, 316 53, 516 83, 026 
LU EEN 45, 352 4 22,175 2, 265 7832, 256 11, 503 100, 190 
kr ee ss ee ue 4 35, 2601 5 12, 889 (8) 732, 154 17, 980 7 36, 759 
1 Lee cesso cene revue 4 28, 334 4 17, 696 (6) 1, 669, 889 14, 650 (6) 
A ey el idein 15, 094 23, 594 (6) 1, 149, 224 (8) (6) 


! Bureau of the Census, U. S. Department of Commerce. 
2 Forest Service, U. S. Department of Agriculture. 

3 War Production Board. 

t Revised figure. 

5 January to November, inclusive. 

6 Data not available. 

? January to June, inclusive. 


STOCKS 


Stocks of white arsenic held by producers on December 31, 1947, 
totaled 1,038 short tons, an increase of 567 tons over the 471 tons on 
hand December 31, 1946. Year-end stocks in 1946 were exceptionally 
low. Producers’ and Government year-end stocks averaged 4,868 
short tons from 1939 through 1945. Although data are not available 
it is believed that stocks of other arsenicals increased. 


Producers and Government year-end stocks of arsenic compounds in the United 
States, 1943-47, in short tons 


White arsenic 


End of year B 
overn- 1 
Producers. ment Total 
A aaa 1, 138 1, 018 2, 156 
AA A A 2, 760 3, 029 5, 789 
1945 see eli oo eet cr I alice 2, 299 1, 987 4, 286 
A AA ae alle 471 GE 471 
A EE 1,098 ees 1, 038 


1 Basis, 100 percent Cas(AsO4)s. From U. 8. Department of Commerce. 
3 Acid and basic. From U. 8. Department of Commerce. 

3 As of September 30; year-end data not available. 

4 Data not available. 
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PRICES 


White arsenic was quoted at 6 cents a pound (powdered, in barrels, 
carlots) throughout 1947, according to the Oil, Paint and Drug 
Reporter. Calcium arsenate was quoted at 9 cents per pound (in 
carlots at warehouse) until the latter part of March, when the price 
rose to 9.25 cents. Similarly lead arsenate was quoted at 20 cents 
per pound (in 6-pound bags) until March, then 21.25 cents per pound 
for the remainder of the year. The quotation for paris green (in 
kegs by carlot, freight allowed)—31 cents per pound—was unchanged 
during the year. 

In 1947 London quotations for arsenic metal, 99 percent, was 
£400 per long ton until the middle of July, and then £400—£425 to 
the end of the year. Year-end quotations for white arsenic, ex store, 
were £3854,—£415«4 in 1946 and £41%-£44% in 1947. 


FOREIGN TRADE? 


Imports.—Imports of white arsenic into the United States totaled 
13,940 short tons in 1947, an increase of about 1 percent over 1946, 
when total imports were 13,822 short tons. As in the past, Mexico 
was the — source of imports, supplying 77 percent of the total; 
Russia supplied 10 percent, Sweden 9 percent, and Poland and Danzig, 
Peru, Canada, and others (three combined), 1 percent each. 

Imports of white arsenic from Russia, first recorded in 1946, were 
about six times greater in 1947. Imports from Sweden were nearly 
twice that of 1946. Poland and Portugal appeared for the 
first time among countries shipping arsenic to the United States; 
France appeared for the first time since 1940. 

Imports of metallic arsenic, virtually all from the United Kingdom 
declined from 92,064 pounds in 1946 to 18,928 pounds in 1947. 


White arsenic (As:0; content) imported for consumption in the United States, 
1943-47, by countries 


[U. S. Department of Commerce] 


1943 1944 1945 1946 1947 
Country 
pu Value E Value gu Value Ge Value GE Value 

0 AAA A cet A EEN EE, EG GE, EE 
Canada. ............ 35 | $2, 349 5 $100 1 $73 275 | $24, 074 109 10, 414 
ls AAA, A A AO AAA A A RS lee ee 55 6, 230 
Mexico.............. 15, 974 |870, 380 | 7,654 | 424,911 | 9,665 | 533,305 |10, 309 | 571, 483 |10, 710 773, 133 

ai APA 103 3,945 | 2,306 | 120, 344 | 3, 483 | 154, 595 | 2,345 | 100, 693 150 16, 394 
Poland and Danzig.|.......]........ |... iaa esssecclasaR blame bu onmi 177 24, 922 
teg TEE, E E EE ESA PA E E AS ; 
Sweden.............|..-...- ARLE EAT CORPO pne adem MER 642 57,942 | 1,228 148, 669 
AAA PA rupe p esate A BEER 251 18, 833 | 1, 445 156, 459 


—  —— m | SS | — I ——uü——— | an | a | Ee | m ——M—MÓ | an | ec 


16, 112 |876, 674 | 9,965 | 545, 355 |13, 149 | 687,973 |13, 822 | 773,025 |13, 940 |1, 145, 468 


Exports.—Exports of calcium arsenate in 1947 decreased 28 percent 
from those of 1946, whereas exports of lead arsenate increased 11 
percent. Peru received 75 percent of the calcium arsenate exported 
in 1947, El Salvador 17 percent, Mexico 3 percent, and other countries 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of 
the U. S. Department of Commerce. 
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Arsenicals imported into and exported from the United States, 1943-47, by classes, 
in pounds 
[U. 8. Department of Commerce] 


Class 1943 1944 1945 1946 1947 
Imports for consumption: 
White arsenic (As203 content)......... 32, 224, 879 | 19, 929, 608 | 26, 297, 962 | 27,641, 765 | 27,879, 965 
Metallic arsenic. ......-.-.-...----.--- 6, 840 21, 395 51, 501 92, 064 18, 928 
ln ste eae e MN. EE 2, 226,560 | 88, 184 44, 092 
Calcium arsengate --------------- tu eee oes Er 
Sheep din... 545 159, 867 197, 000 1, 460 83, 654 
Sodium orsengte 133, PAT T —X——— cess ----- 
Lead arsena AM A tA uM ed 552 120, 000 
Exports: 
White arsenic. eege NN 3, 950,657 | 4,802,932 | 1, 715, 85 1 l 
Calcium arsenate........-.....----.--. 6, 384, 559 | 2,411,095 | 3,499,625 | 0,877,947 | 4,907,249 
Lead arsenate.__....-...---..--------- 3,054,326 | 4,265,513 | 6,339,103 | 2,795,205 , 103, 863 
Paris green (cupric acetoarsenite).....- 1,062, 640 | 1,138, 435 456, 811 (1) (1) 


1 Beginning Jan. 1, 1946, not separately classified. 


the remaining 5 percent. Of the total lead arsenate exported in 1947, 
29 percent was shipped to Argentina, 25 percent to Brazil, 10 percent 
to Cuba, 7 percent to China, and 29 percent to all other countries. 
Data concerning exports of white arsenic and paris green were not 
separately classified in 1946 or 1947. 


WORLD REVIEW 


The world production record of white arsenic in recent years, 
insofar as data are available, is shown in the following table. 


World produetion of white arsenic, 1938-47, by countries, in metric tons ! 
[Compiled by B. B. Mitchell] 


Country ! 1938 1939 | 1940 | 1941 1942 | 1943 | 1944 | 1945 | 1946 | 1947 
Australia (Western Australia)| 4, 063 1, 439 | 3,385 | 3,432 | 2,771 | 2,320 | 2,341 | 2,021 | 1,651 | 1,210 
Austria eessen € | O9 | 6 | o 36| 310} @ | © | 0 | o 
Belgium - Luxembourg (ex- 

POPs) aes sce 706 | 3,332 | (3) 722 | 299 15 |: A (3) d 
EE 519 713 | 1,088 | 1,172 970 962 829 | (3) 
(Canada. inii scere 987 790 1,605 | 3, 562 | 1, 1, 192 338 
CHING RC 4100 1 *100| 480 |--_----ļ------- (3) 3 (3) 6 
France. 0MM 7, 578 | 5,993 | 7,034 792 | 4,882 | 4,837 | 1, 704 | 1,530 d 3 
Germany__-.---------------- 52,845 |2 1,250 |2 1,507 |? 1,393 |2 1,616 | 5560 | 56579 3 (3) 
Es eege 7 113 117 (8) (3) (3) 3 3) 1 
A seuas 810 | 1,151 | 1, 283 356 3 (3) 3 (3) (3) 
Japan.......------ oe 73,474 |7 3,541 |7 3,835 |7 3,506 |? 2,093 |8 2,284 |8 1,415 | (3 767 | 1,902 
EE ee 132 (3) (3) (3) (3) (3) AA A DE 
Mexico........--------------- 8, 894 | 7,063 | 9, 268 |12, 844 |18, 520 |20, 301 /15, 306 |15,013 | 9,648 | 9, 685 
New Zealand son see geeks E A eee lacus 8 1 8 
POPU EEN, AA A A EE 7 | 1,195 | 6,900 | 2, 717 753 
EE EE 90 323 311 404 393 446 263 243 64 ) 
Rumania..------------------- DE, E E EE EE (3) (3) (3) 3) 
Southern Riodesia 19 eege EE 175 | 1,681 857 624 216 415 
JIAP 1 (3) 222 9 337 393 440 484 
Sweden 2..................... 21, 480 |10, 200 (3) (3) 883 810 | 3, 044 | 6,119 (3) 15, 000 
Union of South Africa AA A EAN A A A AA A 100 12 
United Kingdom............. 66 62 134 68 74 98 67 50 | (Q9 (3) 
United States---------------- 15, 136 |20, 267 |22, 664 |29, 466 |26,019 |28, 306 |32, 744 |22, 089 | 9, 263 | 17,014 

A 69, 000 |56, 500 |53, 400 |60, 300 |63, 000 |66, 400 |68, 100 |55, 200 |38, 000 | 53, 000 


1 Arsenic is also believed to be produced in Czechoslovakia, Hungary, Iran, Poland, Spanish Morocco, . 
Turkey, and U. S. S. R., but data are not available. 

2 Arsenic content of ore mined. 

3 Data not available; estimate by author of chapter included in total. 

4 Estimate. 

$ Exports. 

6 January to July, inclusive. 

7 Preliminary data for fiscal year ended Mar. 31 of year following that stated. 

8 Incomplete data. 

? Estimated by author of chapter; excludes estimates for countries listed in footnote 1. 
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Bolivia.—Exports of white arsenic from. Bolivia into the United 
States in 1947 were the first recorded since 1925. 

Canada.— Virtually all 1947 production of crude and refined arsenic, 
excluding arsenic in ores exported from British Columbia, was from 
the Province of Quebec. Production was 736,000 pounds valued at 
C$47,800. Production in 1946 was 745,885 pounds valued at C$38,- 
264, of which 420,654 pounds valued at C$21,580 were from Quebec 
and 325,230 pounds valued at C$16,684 from Ontario. Exports of 
crude and refined arsenic during 1947 totaled 436,940 pounds valued 
at C$176,697. In 1946 exports totaled 171,830 pounds at C$74,252. 

Mexico.—There was virtually no change in the rate of white arsenic 
production in 1947 from that of 1946. "The major producers are the 
San Luis Potosi plant of Cia. Minera Asarco (American Smelting & 
Refining Co.) and the Torreon plant of Cia. Minera de Penoles (Ameri- 
can Metal Co.). The United States received most of the white 
arsenic exported. Other countries to which Mexican white arsenic 
was exported include Canada, Uruguay, and the Netherlands, each 
receiving less than 100 tons. 

Poland.—It is reported that arsenic is being produced under state 
control in Lower Silesia from arsenic-bearing ores. 

Portugal.— Portuguese sources of arsenic ore are arsenopyrite deposits 
near Aveirs, argentiferous pyrite deposits near Vila Real, and arsenopy- 
rite and cassiterite deposits near Braganza. White arsenic was 
shipped from Portugal to the United States in 1947 for the first time. 

Spain.—Arsenic ores are produced in Leon, Lugo, and Salamanca 
Provinces. 

Sweden.—Boliden Mining Co.’s annual report states that plants 
erected in 1946 for refining arsenic were brought to capacity operation 
during 1947, and output of refined white arsenic and metallic arsenic 
was the highest in history. 

Arsenic is recovered as a byproduct in roasting copper, gold, and 
silver ore from the Boliden Mining Co. deposits at Boliden and is 
refined in the company plants at Skelleftehamn, a village about 10 
miles south of Skellefteà. Most of the output in the last several 
years has been stored. The quantity of crude material now on hand 
is sufficient to meet the world demand for several years. 

Union of South Africa.—Only 3 short tons of white arsenic were 
produced and sold locally in 1947 compared with 13 short tons in 1946; 


Asbestos 


By LAWRENCE G. HOUK AN» F. M. BARSIGIAN 


GENERAL SUMMARY 


SBESTOS is agroup term including several mineral varieties having 
A different compositions, value, properties, and uses. The bulk 
of the asbestos consumed is of the chrysotile variety, and con- 
siderable quantities of amosite and blue (crocidolite) are required for 
special uses. Tremolite, anthophyllite, and actinolite have minor 
significance. Certain grades of amosite and long-fiber, low-iron 
 chrysotile have been designated as strategic, and Congress has 
authorized stock piling, but shortage of supply on the world market 
has limited procurement. Although the United States produces no 
amosite or blue and only about 6 percent of its chrysotile require- 
ments, it consumes a major part of the world's production. Domestic 
consumption rose to 616,787 short tons, a 34-percent increase over 
1946, while domestic production reached a record 25,139 short tons, 
a 74-percent increase over 1946, but only 4 percent of our volume 
requirements. Imports provided 96 percent of the asbestos used in 
the United States in 1947; Canada supplied 91 percent, while Southern 
Rhodesia and the Union of South Africa together supplied 5 percent. 
Demand exceeded supply throughout 1947, and industry stocks were 
low. Demand for virtually all commercial grades increased and was 
particularly strong for fiber used in asbestos-cement products and 
floor tile. Domestic production came principally from Vermont, 
with minor amounts from Arizona, North Carolina, Georgia, and 
California. Prices of all grades of Canadian and Vermont fiber 
(except Canadian Crude No. 1) increased in 1947. Canada led in 
SR production, with about 69 percent of the estimated world 
total. 


Salient statistics of the asbestos industry in the United States, 1946-47 


1946 1947 
Short tons Value Short tons Value 
Domestic asbestos— 
Produced: 
Chrysotile. ooo 13, 989 (1) 24, 462 (1) 
o 2:20 2 et ee ere 437 (1) 677 (1) 
Total produced- .-.----------------------- 14, 426 (1) 25, 139 (1) 
Sold or used by producers: 
CUP YSOUG ons ose atea 13, 645 $499, 260 23, 586 $912, 340 
AMDNIDO@ 2222 soe ce edo et ee 430 5, 504 449 6, 218 
Total sold or used by producers.......... 14,075 504, 764 24, 035 918, 558 
Imports Deiere EEN 456, 688 18, 731, 378 594, 839 29, 821, 519 
Exports (uonmanutacetured) 11, 011 1, 395, 367 2, 087 316, 414 
Apparent eopnsampntion?. ooo. 459, 752 17, 840, 775 610, 787 30, 423, 663 
Exports of asbestos products. .................- (1) 9, 263, 092 (1) 12, 823, 480 


1 Figure not available. 
2 Quantity sold or used by producers, plus imports, minus exports. 
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RESERVES 


The following statement on reserves of asbestos in 1944 was pre- 
pared by the Bureau of Mines and Geological Survey and is quoted 
from a report on The Mineral Position of the United States, published 
in the hearings before a subcommittee of the Committee on Public 
Lands, United States Senate, Eightieth Congress, First Session, 1947: 


Because of the generally inadequate data on the extent of chrysotile deposits 
in the United States, or the quality or grade of the contained asbestos, estimates 
of reserves are only approximate. On the basis of present information it is 
believed that the United States reserves of chrysotile asbestos of all grades total 
about 750,000 short tons, of which not more than 4,000 tons consist of long fiber. 
The annual domestic demand for long-fiber chrysotile is about 17,000 tons. 


PRODUCTION 


A record volume of 25,139 short tons of asbestos was mined in 
1947, 74 percent more than in 1946. Vermont and Arizona produced 
chrysotile, while North Carolina, Georgia, and California produced 
amphibole. No new domestic deposits have been reported, although 
prospecting has been active. 


Asbestos sold or used by producers in the United States, 1943-47, by varieties 


Chrysotile Amphibole Total 
Year AAAAAAAAAAAAAAAAAAAAAN«áJ]>— — 
Short tons | Value | Short tons | Value Short tons | Value 
A E Ree 3,900 | $302, 289 2,114 | $32,526 6,014 | $334,815 
DT eebe 6,275 | 373,112 392 7,222 |. 6, 667 380, 334 
A com AA A E 11,986 | 442,056 240 3, 989 12, 226 446, 045 
A A A AA 13,645 | 499, 260 430 5, 504 14,075 504, 764 
LI EE 23,586 | 912,340 449 6, 218 24, 035 918, 558 


Alaska.—The Arctic Circle Exploration Co., Candle, Alaska, has 
produced tremolite and chrysotile from the Kobuk River district in 
recent years, but no production was reported for 1947. 

Arizona.—The Arizona Chrysotile Asbestos Co., Globe, mined and 
milled fiber from the Regal mine. Guy G. Phillips of Globe produced 
from the Phillips mine. Arthur Enders purchased, milled, and 
resold asbestos but did not mine in 1947. Charles Ireland of Globe 
produced a small quantity from the Fiber King mine, Gila County. 
Total sales of asbestos fiber were higher than in 1946. A recent 
report ! described Gila County deposits. 

California.— Homer E. Fenn, Hazel Creek, reported tremolite pro- 
duction from the Loma Blanca mine, Shasta County. H. Zimdars 
and J. Delume reported amphibole production from Placer County, 
and the Powhatan Mining Co. (Woodland, Baltimore, Md.) produced 
tremolite from near Castella, Shasta County. Ray J. Sylvester of 
Mount Shasta produced tremolite in Shasta County near Dunsmuir. 

Georgia.— Powhatan Mining Co. was the sole producer of amphibole. 
The mine is near Dillard, Rabun County. | 

North Carolina.—The Powhatan Mining Co. was the only producer 
in North Carolina. The mine is near Dillard, Ga., just across the 
State line in Macon County, N. C. 


1 Stewart, Lincoln A., and Haury, P. S., Arizona Asbestos Deposits, Gila County, Ariz.: Bureau of 
Mines Rept. of Investigations 4100, 1947, 28 pp. | 
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Vermont.—The Ruberoid Co., 500 Fifth Ave., New York 18, N. Y., 
was the largest producer of asbestos in the United States in 1947. 
The mine is near Eden, Vt. Output (all chrysotile) was substantially 
greater than in 1946. 


CONSUMPTION AND USES ` 


The apparent domestic consumption of asbestos in the United 
States increased 34 percent in volume and 71 percent in value in 1947. 
Of the total consumption of asbestos about 97 percent is chrysotile, 
2 percent amosite, and 1 percent blue. The major part of our chryso- 
tile requirement is for grades that are used in asbestos-cement prod- 
ucts, and a smaller amount for friction materials, insulating ma- 
terials, textiles, molded products, packing, and gasket materials. 
Nearly all of the amosite is used for insulating products, and the blue 
for asbestos-cement pipe. Imported chrysotile is used for textiles 
and insulation. 


Apparent consumption of raw asbestos in the United States, 1938-47 


Year Short tons Value Year Short tons Value 
Är sooo ct ot eee oe 187, 150 $6, 119, 249 || 1043 ---2-- 445, 902 | $23, 351, 483 
¡e EE 9, 388, 406 || 1044. 24 18, 864, 291 
DI nc eene 262,199 | 10, 259, 836 || 1045.................. ..-- 1 378,030 | 15, 926, 622 
Ar IA EE 438, 741 , 309, 005 || 1048 ....-L --.-.--- 459, 752 | 17,840, 775 
¡Y AAA AAA 1 433, 949 21, 582, 096 || 1947..........-------.---- 616, 787 30, 423, 663 


1 Revised figure. 


Figure 1 shows the relation of construction and industrial production 
to asbestos consumption from 1920 to 1947. 

The value óf asbestos-cement products manufactured in 1947 is 
estimated by the trade to be approximately 50 million dollars. 

The demand for all grades of raw fiber was strong during 1947. 
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FIGURE 1.—Consumption of asbestos compared with total new construction and industrial production, 
1920-47. Units arereduced to percentages of the 1935-39 average. Statistics on valuo of construction from 
Bureau of Foreign and Domestic Commerce and on industrial production from Federal Reserve Board. 
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Shortage of fiber limited production of asbestos cement, corrugated 
and flat products, asbestos paper, and brake lining. In the textile 
line there was some decrease in demand. In the electrical and oil- 
burner-wicking business, demand was below expectation, while that 
for friction materials, safety clothing, and packing increased. The 
demand for asbestos mill board was steady. 

Each variety of asbestos is marketed under a different set of 
specifications. Chrysotile is generally sold on a basis of fiber length; 
yet fiber strength, flexibility, and color are important considerations. 
Blue is valuable for fiber length, strength, and chemical resistance, 
— for its heat-insulation properties, and tremolite foritsresistance 
to acids. 

The following new products were reported ? during 1947: Stonekote 
finish for buildings, tea towels of asbestos cloth, the Unibond process 
for relining brakes, 'Rayflex"—an aluminum and asbestos roof 
coating, '"Thermoflex" insulating blanket used in jet propelled air- 
craft, “Vee”-type packing, and low-density asbestos cement board. 
A more efficient railroad disk brake of asbestos composition was 
developed. 

According to the magazine Asbestos about 50 patents were issued in 
1947 on asbestos products; 6 were on friction materials, 7 on heat 
insulation materials, 5 on packing and gaskets, 8 on asbestos cement 
products, 3 on opening fiber, and the remainder on a miscellaneous 
assortment of uses. The world’s largest brake lining, for use on a 
22-foot hoist drum, was reported to have been made in 1947. There 
has been comparatively little progress in the development of synthetic 
fiber. | 
A new type of very thin asbestos paper (Terratex) was developed 
by the General Electric Co. for use as insulation in high-temperature 
electrical equipment. 

Several publications on asbestos have been issued recently.’ 


PRICES 


The price of all grades of crude and milled asbestos fiber, both 
Canadian and Vermont, increased in 1947 with the exception of Crude 
No. 1 Canadian, which remained at $800 per short ton throughout 
the year. Canadian prices were increased in February and again in 
November. The range of prices for Canadian Fiber in U. S. dollars, 
f. o. b. mine, as of January 10, 1947, per short ton, as quoted in the 
magazine, Ásbestos, was as follows: Group 1 (Crude No. 1), $800; 
group 2 (Crude No. 2, Crude Run-of-Mine, and Sundry), $275-$495; 
group 3 (Spinning or Textile Fiber), $155-$286; group 4 (Shingle 
Fiber), $75-$102.50; group 5 (Paper Fiber), $52.50-$59; group 6 
(Waste, Stucco, or Plaster), $39; group 7 (Refuse or Shorts), $17.50- 
$34. The prices on January 10, 1948, were: Group 1, $800; group 2, 
$302.50—$545; group 3, $170.50—$354.50; group 4, $82.50-$127.50; 
group 5, $58-$73.50; group 6, $43-$47.50; group 7, $19.50—$44.50. 

'The price of Vermont asbestos in short tons, f. o. b. Hyde Park or 
Morrisville, Vt., on January 10, 1948, was as follows: Shingle Fiber, 
$92.50-$102.50; Paper Fiber, $65-$73; Waste, Stucco, or Plaster, 
$48.50; Refuse or Shorts, $25.50-$44.50. 

:OTSS ee GE De ea aad Scientific Development Related to the Asbestos 
Industry of Germany, PB78290. 1947, 48 pp. Bowles, Oliver, Silk of the Mineral Kingdom, published by 


Ruberoid Co., December 1946, 39 pp. Construction Division, Bureau of Foreign and Domestic Com- 
merce, U. 8. Department of Commerce, Asbestos Cement Products, March 1948, pp. 7-12. 
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FOREIGN TRADE * 


In 1947 imports increased 30 percent in quantity and 59 percent in 
value, while the volume of exports declined 81 percent compared with 
1946. 

As the United States depends upon foreign sources for 94 percent 
of its chrysotile, 100 percent of its amosite, and 100 percent of its 
blue requirements, an increase in foreign production will be necessary 
if the current domestic demand is to be satisfied. Meanwhile, con- 
servation programs are required, and substitute materials utilized. 


Asbestos imported for consumption in the United States, and asbestos and 
asbestos products exported from the United States, 1943—47 


[U. S. Department of Commerce] 


Asbestos (unmanufactured) Manufac- 

mE Sub. 

as os 

Year Imports Exports products— 
ee ee ee ee exports 

Short tons | Value | Shorttons| Value (value) 
i er a oe ne rere ae 440, 255 |$23, 053, 524 367 $36,856 | $4,877, 864 
1944....... E 383, 049 | 18, 542, 940 475 58,983 | 5,614 243 
LEE 374, 354 | 16, 317, 752 8,550 837,175 | 7,264, 288 
TT ae R EEN 456, 688 | 18, 731,378 11,011 | 1,395,367 | 9,263,092 
EE 594, 839 | 29, 821, 519 2. 087 316,414 | 12,823, 480 


Asbestos (unmanufactured) imported for consumption in the United States, 
1946—47,! by countries and classes 


[U. S. Department of Commerce] 


"enim s Mill fibers Short fibers: Total 
Country Se SS SS eS = 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
1946 

Australia................ 24 $L 804 |... user AA A APS 24 $1, 804 
Brazil. 2L ec (2) i. AA IA A. EES 2) 78 
Canada 521 | 228, 073 |153, 002 |$10, 362, 252 |288, 550 | $6, 604, 040 |442, 073 117, 194, 365 
Chli8...eeese e eee is 313 62. 200 AAA Gece testy |e ewe ease d mue 313 62, 206 
IN CHE 6 4, 320 2 2, 6055 EE DEE 8 6, 975 
Southern Rhodesia...... 5, 239 723, 381 224 20; BI A AA 5, 463 748, 612 
Union of South Africa...| 6,050 | 574,106 |........| 2-222. |] 22 Lr. |--- --------- 6, 050 574, 106 
U. 8. 8. R.. aec 2.400 |. 142 E AA AA PAN A 2, 750 142, 204 
United Kingdom........| () | 63 |........|].-..........|.----... |. -----.---.- 
Venezuela AAA AA aser. 7 Y [5 AN AAA 7 875 

14, 903 |1, 736, 325 |153, 235 | 10, 391, 013 |288, 550 6, 604, 040 |456, 688 |18, 731, 378 

1947 

Australia................ (?) A A E DE (2) 108 
Canada.................- 497 264, 148 |162, 302 | 13, 936, 784 |396, 480 | 11, 053, 272 |559, 279 |25, 254, 204 
Italy uoces ruin 4 2, 318 4 4, 855 A AAA 8 7, 173 
Southern Rhodesia. ..... 3 8, 804 (31,735,167 98 I5 484 Wi EE, EEN 3 8, 992 |31, 750, 651 
Union of South Africa...| 20,031 |2, 144, 528 |........|.......-..-- 3 88 | 20,034 | 2,144, 616 
U. S. S. Riot lou 6,524 | 663,788 |........].---------..|-------.|--2---.--..-- 6,524 | . 663, 788 
United Kingdom........ 1 IA AA A efe alo t 1 705 * 
Venezuela esoe 1 TBA E A ci uae 1 184 


ee | AAA, | EEE AAA | As | AAA | AAA 


35, 951 |4, 810, 852 |162, 405 | 13, 957, 307 |396, 483 | 11, 053, 360 |594, 839 |29, 821, 519 


1 Changes in Minerals Yearbook, 1946, p. 148, are as follows: 1945: Mill fibers, Canada, 137,764 tons, value, 
$9,109,641; total, 355,798 tons, $14,217,366. Crude, Southern Rhodesia, 2,670 tons, $560,022; total, 2, 670 tons, 
E en Totals: Crude, 19,336 tons, $2,394,244; mill fibers, 137,764 tons, $9,109,641; total, 374,354 tons, 


2 Less than 1 ton. 
3 Includes 67 tons valued at $17,778 reported by the U. S. Department of Commerce as originating in 
Mozambique. 


4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U, S. Department of Commerce. 
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The United States imports about 85 percent of the Canadian pro- 
duction, 66 percent of the Union of South Africa production, and 
17 percent of the output from Southern Rhodesia. 

The following table shows exports of asbestos products in 1946 
and 1947. The value of exports increased 38 percent. 


Manufactured asbestos products SE from the United States, 1946-47, 
y kinds 


[U. S. Department of Commerce] 


1946 1947 
Products = ER 
Quantity Value Quantity Value 

Brake blocks............................... short tons.. 220 $321, 387 312 $404, 165 
Brake lining: 

Molded and semimolded. .. ................. do.... 1,248 | 1,837,752 1, 654 2, 907, 716 

Not molded. ........................... linear feet. - 740, 670 368, 680 949, 449 552, 244 

Clutch facing tere geet number..| 1, 196, 241 500, 046 | 1, 636, 400 794, 688 

Paper, millboard, and roll board. .......... short tons.. 653 141, 837 1, 078 272, 823 

Pipe covering and cement--.__......------------ do.... 1, 103 145, 010 2, 765 510, 887 

SJ EE EE do. 3, 644 434, 784 §, 292 641, 069 

Textiles, yarn, and packing. ..................... do.... 2,327 | 2,674,573 2, 101 2, 622, 055 

Asbestos roofing. ........................ ll... squares.. 129, 728 806, 182 164, 114 1, 152, 621 

Other asbestos manufactures, except roofing. -short tons. - 4, 870 939, 215 (2) 1, 188, 845 

Magnesia and manufactures. ...................- do.... 17,423 | 1,093, 626 (2) 1, 688, 367 

yes eee 9, 263, 092 |...........-| 12, 823, 480 


1 Changes in Minerals Yearbook, 1946, p. 149, are as follows: 1945: Other asbestos manufactures, except 
roofing, should read 6,049 tons, $1,208,301. Total value should read $7,264,288. 
3 Effective Jan. 1, 1947, quantity not recorded. 


WORLD REVIEW 


Sixty-nine percent of the estimated world production is from 
Canada. Although there are no recent data on Russian production, 
past records indicate that it ranks second; Southern Rhodesia is third, 
— of South Africa fourth, Swaziland fifth, and the United States 
sixth. 


About 81 percent of the estimated world production is furnished 
by areas under the political control of the British Empire. With the 
exception of Russia, the major asbestos-consuming countries of the 
world produce little or no asbestos. | 
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World production of asbestos, 1943-47, by countries, in metric tons! 


[Compiled by P. Roberts] 
Country ! 1943 1944 1945 1946 1947 

Argentina- accom nc Eege 349 292 153 (2) (2) 
Australia: 

New South Wales_.......--.-------------------- 422 2, 598 2, 674 (3) (2) 

South Australia. ooo. 11 6 7 8 (2) 

REENEN 19 105 281 ec (2) 

Western Australig ooo. 247 313 1,109 380 (2) 
Bolivia (exports). ........-.---------------_--------- 22 13 61 (2) 3 76 
Canada (sales) ooo 423, 831 | 380,349 | 423,559 | 506, 371 600, 391 
Eeer (2) (2) 313 280 (2) 
Ee 5 20, 000 (3) (3) (2) (3) 
Cyprus (exports) Eelere 1, 189 1, 2 s15 5, 993 Dy 369 

Na IPS hoe ee iene att ORDRE 7 
¡A ae auno edane eenia 7, 466 7,733 4, 197 (2) (2) 
A AA A A 78 31 1, 016 587 475 
French Morocco......---.--------------------------- 182 506 480 446 
eler Ee 293 592 610 (2) d 
Indochina, French... 312 049 | eee de ae cee be (2 
EE 77,419 | o 4,811 8,814 | 10,440 
Japan A EE 6, 418 9, 395 2, 659 3, 997 3, 708 
WGN VO A A eee aoe ee UM 321 341 9 § 165 (3) 
A IAE 5, 310 4,117 (2) (2) ts 
Madagascar- coca e LL E (?) 3 1 1 3 
New Zealand__.........----------------------------- 190 17 7 9 eee EA (2) 
POT Ge EE AIN (2) (2) 20 12 (2) 
Southern Hhodesia 2... LL... 52, 749 52, 882 51, 119 50, 686 49, 073 
BIN EENEG IA JB A MEA IEA 
ehn WEE 17, 179 29, 628 21, 243 29, 155 25, 360 
SWIIZerldnd es coses arta cnc n RE 11 7 (2) 
rd CY oe ee ee A ee E 133 231 138 55 (2) 
Union of South Ate... 32, 347 91, 372 25, 597 18, 348 27, 344 
United States (sold or used by producers). .........- 5, 456 6, 048 11, 091 12, 769 21, 804 
Venezuela eegener (2) (2) (2) 65 (2) 
Total (estimate)------------------------------- 632,500 | 596,800 | 627,400 | 726, 500 872, 700 


!In addition to countries listed, asbestos is produced in Algeria, Brazil, Bulgaria, Czechoslovakia, 
Uganda, and U. S. S. R. Estimates by author of chapter included in the total. 

? Data not available; estimates by author of chapter included in total. 

3 January to September, inclusive. | 

4 Exclusive of sand, gravel, and stone (waste rock only), production of which is reported as follows: 1943, 
6,272 tons; 1944, 4,101 tons; 1945-47 data not available. 

6 Estimate. 

6 Includes asbestos flour. 

? January to June, inclusive. 

8 Preliminary. 

? Less than 1 ton. 


CANADA 


The 1947 tonnage and value of asbestos in the Province of Quebec, 
Canada, attained & new record ; volume increased 19 percent and value 
Increased 31 percent over 1946. 

The statistics in the accompanying table of Canadian sales of as- 


En were supplied by the Department of Mines of the Province of 
ucbec. 


Turner and Newhall, Ltd., plans erection of a large asbestos-cement 
plant at Montreal. 

Canadian Johns-Manville Co., Ltd., has recently erected a 60,000- 
ton ore-storage building at Asbestos, Quebec. The building is 496 
feet long and 90 feet wide and contains adequate storage for 6% to 9 
days’ supply for the mill. 


§ Asbestos, vol. 29, No. 7, January 1948, p. 42. 
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Sales of asbestos in Canada, 1946—47, by grades 


Short tons Short tons 


Average Average 
per ton per ton 
Grade: 
IR att E 742 $334, 925 $451. 38 958 $503, 137 $525. 20 
FiDOrS AS 228, 234 | 17, 181, 400 75. 28 222, 196 | 20, 221, 444 91. 01 
SDOTÍS EE 329, 205 | 7, 724, 237 23. 46 438, 667 | 12, 281, 167 28. 00 
f 558, 181 | 25, 240, 562 45. 22 661,821 | 33, 005, 748 49. 87 
Rock mined ....---......-.-.. 9:127, R50. EE, EE 9; 837, 045: EA EE 
Rock milled.................. 1,091483 EE EE 2, 740, B28 EE 
1 Preliminary. 


AFRICA 


Southern Rhodesia.—The asbestos production of Southern Rhodesia 
has remained virtually constant since 1936. In 1947 production 
dropped by 3 percent, but the value increased 4 percent. 

Considerable activity has recently been taking place in the asbestos 
IE Several new companies have entered or are about to enter 
the held. 

The Mashaba-Rhodesian Asbestos Co., which operates the Mashaba 
mine and also owns claims in the Shabanie area, is to reopen the 
Croft mine, which was closed in the 1930-32 depression. Production 
at the Croft mine is expected to begin early in 1949. 

Vanguard Asbestos Mines, a new company, has acquired extensive 
claims in the Belingwe area. It has been reported that the length of 
the asbestos strike is 2% miles and the width just under one-half mile. 
Development work was expected to start immediately. South 
African and Swiss capital are backing this venture. An asbestos- 
cement plant is in operation at Salisbury. 


Asbestos produced in Southern Rhodesia, 1943-47 


Year Short tons Value Year Short tons Value 
A ER 58, 146 £1, 673, 025 (AT EEN 55, 872 £1, 676, 503 
A 58, 293 1, 674, 467 T947- sad eee 54, 094 1, 738, 484 
Ii Onion doo iaa 56, 349 788, 386 


Swaziland.—The world production table shows that chrysotile 
production in 1947 decreased 13 percent to 25,360 metric tons. The 
entire production of Swaziland is from the Havelock Asbestos mines, 
which began to produce in 1939. The parent company is New 
Amianthus Mines, Ltd., owned by Turner & Newhall, Ltd. This 
firm is a large company with world-wide interest. Through subsidiary 
companies, 1t owns and operates 12 large factories in United Kingdom, 
3 in India, and 3 in the United States, as well as mines in South 


6 South African Mining and Engineering Journal, vol. 58, part 2, No. 2867, Jan. 24, 1048, p. 558. 
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Africa and the Bell mine in Quebec. Swaziland ranks third as & 
producer of chrysotile asbestos in the British Empire. l 

Union of South Africa.—Asbestos production reached a record high 
of 30,142 short tons in 1947. Total exports were 33,237 short tons 
valued at £927,371. 

The Cape Asbestos Co. finds it difficult to increase its blue output 
because of the hardness of the rock and other local conditions; in the 
amosite mines the rate of production (Egnep, Ltd.) increased satis- 
factorily and continued to rise, according to the company annual 
report for 1947. 


Asbestos produced in and exported from the Union of South Africa, 1943-47 1 


Production (short tons) Exports 
Year C 
ape 
Transvaal Province Total Short tons Value 
Do li a ic da 27, 768 7, 888 35, 656 35, 940 £880, 019 
(TP A NAAA 26, 747 7,835 34, 582 28, 174 . 672, 941 
E A A EENEG 20, 016 8, 200 28, 216 22, 005 591, 124 
J946 A NN A 12, 636 7, 589 20, 225 21, 481 557, 008 
LTE EEN 21, 959 8, 183 30, 142 33, 237 927, 371 


1 Data from Union of South Africa, Department of Mines, Quarterly Report. 


Asbestos produced in the Union of South Africa, 1943-47, by varieties and sources 
in short tons ! 


Variety and source 1943 1944 1945 1946 1947 
Amosite (Transvaal) __.......-._.---..--_--..--.----- 23, 189 22, 848 16, 737 9, 838 18, 780 
Chrysotile (Transvaal) ._......_......__-..--.------- 2, 034 2,014 1, 765 1, 666 2, 253 
Blue (Transvaal)...................--.._------------ 2, 456 1, 831 1, 471 1, 102 896 
Blue (Cape) oes aca ee a ole le 7, 888 7, 835 8, 200 7, 589 8, 183 
Anthophyllite (Transvaal)........................-- . 89 54 43 30 30 
o DEE 35, 656 34, 582 28, 216 20, 225 30, 142 


1 Data from Union of South Africa Department of Mines, Quarterly Report. 


A new asbestos-cement plant was recently opened near Nigal. 
This brings to seven the asbestos-cement plants in the Union, includ- 
ing one at Capetown, three in the Transvaal, one at Durban, and one 
in Johannesburg. , 

South Africa produces all of the world’s amosite, most of the world’s 
blue, and a small amount of chrysotile and anthophyllite. The ac- 
companying table shows the distribution by variety and sources of the 
different types of asbestos mined in the Union of South Africa, accord- 
ing to the Department of Mines Quarterly Report. Noteworthy is 
the 91-percent increase in production of amosite above 1946 and the 
small changes in volume of production of other types. 

Madagascar.—The right to search for asbestos in any form (chryso- 
tile, tremolite, crocidolite, amosite, etc.) in Madagascar is temporarily 
reserved to the Colony, according to a report received from the 
American consulate in Tananarive. 


? Mining and ‘Industrial Magazine, vol. 37, No. 3, March 1947, p. 149. 
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OTHER COUNTRIES 


Relatively minor but locally significant tonnages of asbestos are 
produced in many countries but do not enter into the world trade. 
Russia is known to have large deposits, and, on the basis of past pro- 
duction records, production is believed to be substantial. The 1936 
output was 125,117 metric tons. 

A Canadian company is reported to be interested in the Tinaquillo 
area in Venezuela. During the war eight new asbestos cement plants 
were built in Latin America—in Argentina, Brazil, Colombia, Vene- 
zuela, Mexico, and Peru. ‘Their demand for shingle fiber is said to be 
12,000 tons for 1947. 

A new asbestos sheet factory has been set up at Petah Tikva near 
Tel Aviv, Palestine, according to the Mining Journal (London). 
Necessary machinery has been imported from Italy, and 1,000 tons 
of raw asbestos monthly will be imported from Cyprus. 

The mining and milling of blue asbestos from the Wittenoom Gorge 
in the Hammersley Range, North Western Division, Western Aus- 
tralia, have been in the experimental stage for the past 3 years. Plans 
have been completed and work begun on erection of a township that 
will eventually house 1,000 people engaged in mining blue asbestos, 
according to the South African Mining and Engineering Journal. 
Lack of transportation in this area has hindered development of 
industry. 

" A SERGE asbestos source has been located recently in Joazeiro, 
razil. 

Asbestos is second in value of production among the minerals of 
Cyprus. It occurs in the serpentines in the Troódos Range and in 
Akamas Penninsula in the west. The present production is from the 
Amiandos Mines of Cyprus Asbestos Mines, Ltd. The 1947 produc- 
tion was about 7,500 short tons, valued at £260,000. The output for 
1948 is estimated at 10,000 to 11,000 tons. "The reserves of the large 
known deposits vary from 35 to 75 years at the 1946 rate of production. 
Prices have risen some 150 percent above prewar. The asbestos is 
mainly short fiber, the bulk of which is used in the cement-asbestos 
industry.? 


8 Chemical and Engineering News, vol. 25, No. 37, Sept. 15, 1947, p. 2654. 
.* Mining Journal (London), vol. 240, No. 5883, May 22, 1948, p. 380. 


Asphalt and Related Bitumens 


By A H REDFIELD 


GENERAL SUMMARY 


OMESTIC demand! for petroleum asphalt was 9 percent higher 
in 1947 than in 1946 and export demand 40 percent higher; but 
export demand was only 5 percent of the total demand, domestic 

and foreign, in 1946 and 6 percent in 1947, so that the total demand 
increased 10 percent in 1947 over 1946. In numerical terms, an in- 
crease of 699,964 short tons in domestic demand and of 160,029 tons 
in export demand was met by an increase of 795,500 tons in refinery 
production and by greater imports of petroleum and lake asphalt 
totaling 84,393 tons. As a result, stocks held at the refineries increased 
29,200 tons during 1947, compared with 9,300 tons in 1946. 

Bituminous rock shared the increased activity in highway con- 
struction and maintenance during 1947, so that the tonnage sold was 
29 percent larger and the value realized 31 percent higher in 1947 
than in 1946. Gilsonite sales decreased slightly in quantity but 
increased 25 percent in value from 1946 to 1947. 


NATIVE ASPHALT AND BITUMENS 


Bituminous Rock.—AÁs a result of increased activity in highway 
construction and maintenance in 1947 over 1946, sales of bituminous 
sandstone and limestone by producers in the United States increased 
from 777,467 short tons valued at $2,861,591 in 1946 to 1,004,740 
tons valued at $3,756,074 in 1947. The increases were greatest in 
Texas, and in Kentucky and Alabama; a small increase occurred in 
Utah. Less bituminous rock was sold in Oklahoma and California 
in 1947 than in 1946. As no State in 1947 had three producers of 
bituminous rock, no disclosure of the sales by States may be made 
for that year. 

Gilsonite.—Sales of gilsonite by producers in northeastern Utah 
decreased slightly, from 68,407 short tons valued at $1,400,229 in 
1946 to 67,165 tons valued at $1,746,228 in 1947. The average sales 
value per ton at the mine or railhead, however, increased from $20.47 
in 1946 to $26 in 1947. | 

Wurtzilite.—Sales of wurtzilite in northeastern Utah decreased from 
24 short tons valued at $1,066 in 1946 to 17 tons valued at $746 in 
1947. 


1 The term “domestic demand” as used in this chapter means apparent consumption, that is, production. 
plus net imports, and changes in refiners’ stocks. 
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MANUFACTURED OR PETROLEUM ASPHALT 


Production.—Production of asphalt by petroleum refineries in the 
United States increased 10 percent from 1946 to 1947. The increase 
was general, except in the Indiana, Illinois, Kentucky, etc., district, 
where asphalt production was 16 percent less in 1947 than in 1946. 
The greater increases in tonnage were in the East Coast district and 
in California. Considerable increases in asphalt production occurred 
in the Oklahoma-Kansas-Missouri district and in the Louisiana Gulf 
Coast district. 

Stocks.—Stocks of petroleum asphalt held at refineries were 4 
percent higher on December 31, 1947, than on December 31, 1946. 
The national increase was due chiefly to larger stocks in the East 
Coast district, the Appalachian district, the Oklahoma-Kansas- 
Missouri district, and in Arkansas and Inland Louisiana. On the 
other hand, these increases in inventories were largely offset by 
decreases in the Indiana, Illinois, Kentucky, etc., district, in the 
Rocky Mountain district, in Texas, and in the Gulf Coast district 
of Louisiana. 


Production, receipts, stocks, consumption, transfers, losses, exports, and domestic 
sales of asphalt (exclusive of road oil) at petroleum refineries in the United 
States in 1947, by districts, in short tons 


Stocks ee 
ion DY | Sales to 
" produc- 
District P "nt Receipts ! ers, trans-| domestic 
fers, loss- | CODSum- 
Jan. 1 Dec. 31 es, and ers 
exports 
Rast Coast nes 52 eek eG rece eue D ue 2,472,000 | 243,100 | 107,800 | 130,000 | 255,700 | 2, 437, 200 
Appalachian MEER 410, 900 27, 600 23, 300 40, 200 15, 200 406, 400 
Indiana, Illinois, Kentucky, ee... 1, 580, 600 93, 100 | 161,300 | 112,700 88, 700 | 1, 633, 600 
Oklahoma, Kansas, and Missouri......... 828, 000 10, 000 58,400 | 102,000 50, 400 744, 000 
Texas: 
EPA A ees eens 464, 500 15, 900 26, 500 19, 700 90, 400 396, 800 
INIA WEE 403, 100 14, 600 34, 200 33, 300 j_-.-.----- 418, 600 
Total TexasS--.---------------------- 867, 600 30, 500 60, 700 53, 000 90, 400 815, 400 
Louisiana-Arkansas: 
Louisiana Gulf Coast. __.-..--.-...-.. 594, 400 |.......... 54, 000 53, 100 75, 200 520, 100 
Arkansas and Inland Louisiana....... 508, 200 4, 300 31, 100 57, 600 21, 100 464, 900 
Total Louisiana-Arkansas........... 1, 102, 600 4,300 | 85,100 | 110,700 | 96,300 | 985,000 
Rocky Mountain.................-......- 2806, 500 78, 000 84, 300 59, 300 21, 700 367, 800 
AA MIA 1, 412,900 |.........- 121,100 | 123,300 64, 600 | 1,346, 100. 
Total United States: 
DIvMM TTC E 8,961, 100 | 486,600 | 702,000 | 731,200 | 683,000 | 8, 735, 500 
1916 MTS REM IN 8,165,600 | 493,100 | 692,700 | 702,000 |1,035, 100 | 7,614, 300 


1 Receipts from interindustry refinery transfers, addition of other petroleum products blended to make 
cut-back asphalts, imports, and transfers from stocks formerly not classed as asphalt. 


Sales.—Sales of petroleum asphalt to domestic consumers increased 
15 percent in quantity and 36 percent in value from 1946 to 1947. The 
average value at the refinery increased from $12.34 per short ton in 
1946 to $14.64 in 1947. | 

Of the total sold, 22 percent was manufactured from foreign petro- 
leum (imported chiefly from Venezuela, Colombia, and Mexico) in 
1947, compared with 20 percent in 1946. l l 

Highway and street construction and —— surfacing (in 
the form of paving asphalt, paving flux, cut-back asphalts, and asphalt 
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emulsions) used 60 percent of the total asphalt sold to domestic con- 
sumers in 1946 and 62 percent in 1947. Sales of all grades of asphalt 
devoted wholly or principally to street and road construction increased 
19 percent in 1947 over 1946. 


Sales of asphalt (exclusive of road oil) at petroleum refineries to domestic 
consumers in the United States, 1946—47, by districts 


1946 1947 
District 
Short tons Value Short tons Value 
East CoaSt EE 2, 110, 922 |$29, 932, 829 2, 437, 172 | $40, 820, 790 
ADDalachian-. font estes cies en ee ease 395,626 | 5,821, 188 406, 410 6, 610, 856 
Indiana, Illinois, Kentucky, ete c.c LL 1, 496, 378 | 18,877,986 | 1,633,575 | 24,069,882 
Oklahoma, Kansas, and Missouri. ....................- 813, 744 | 8, 507, 583 744, 017 9, 755, 176 
Texas: l 
Gulf CGogast LLL LLL Lc cL LL LL LLL LLL LLLLL 306,187 | 3,390,888 396, 784 6, 441, 016 
A AA A A EEN 318,582 | 3,845, 883 418, 653 5, 920, 205 
Total MK TEE 624, 769 7, 236, 771 815, 437 11, 361, 221 
Louisiana-Arkansas: 
Louisiana Gulf Coast__........._._................ 430,177 | 5, 256, 239 520, 111 7, 446, 403 
Arkansas and Inland Louisiana.................... 420,627 | 3,844,018 464, 912 5, 043, 179 
Total Louisiana-Arkansas.................-...-.- 850, 804 | 9, 100, 257 985,023 | 13,389, 582 
Rocky Mountain. 243,924 | 2,590, 964 367, 761 4, 805, 649 
California. A 1,078, 200 | 11, 923, 564 | 1,346,091 | 17,056,300 
Total United Gates 2 LLL LLL Ll.- 7,614,367 | 93,991, 142 | 8,735,486 | 127,869, 456 


Asphalt and asphaltic material (exclusive of road oil) sold at petroleum refineries 
to domestic consumers in the United States in 1947, by varieties 


[Value f. o. b. refinery] 


From domestic From foreign petro- Total 
petroleum leum 
Variety Se 
Short Short Short 
tons Value tons Value tone Value 
Solid and semisolid products of less 
than 200 penetration: 
Asphalt for— 

Paving- .------------------------ 1,772,692 |$24, 738,437 | 608,042 |$10, 057, 694 |2, 380, 734 | $34,796,131 
Roofing....-.-...---------------- 1, 252, 858 | 18,072, 523 | 621,518 | 10,066, 277 |1, 874,376 | 28, 138, 800 
Waterporoofng. 82, 510 | 1,496,115 21, 786 366,257 | 104,296 | 1,862, 372 
Blending with rubber...........- 10, 644 155,730 | 21,469 353,982 | 32,113 509, 012 
Briquetting.....................- 179,262 | 2,377,988 16,011 255,133 | 195,273 | 2,033,121 
Mastic and mastic cake........-- 5, 095 107, 090 49 814 5, 144 107, 904 
Pipe coatings. ..................- 32, 161 617, 900 2,143 37, 836 34, 304 655, 736 
Molding compounda. 69,962 | 1,082,938 6, 783 137, 071 76, 745 | 1, 220, 009 
Miscellaneous uses............... 251,838 | 4,2493, 400 39, 701 677,700 | 291,539 | 4,921,100 


3, 657, 022 | 52,892, 121 |1,337,502 | 21,952,064 |4, 994, 524 | 74, 844,185 


ES cas i. "dl fM ER da 


Semisolid and liquid products of 


more than 200 penetration: 
Flux for— 
PAVING Sa rosa eren esas 310,340 | 3,708,878 32, 438 534,068 | 342,778 | 4,242, 946 
Roofing-------------------------- 893, 813 | 10,749,519 | 66,925 | 1,003,054 | 960,738 | 11,752, 573 
Waterprootfing. 103 1, 534 3, 307 56, 054 3, 410 57, 588 
E A annaa 2, 448 40, 881 AAA A 2, 448 40, 881 
Cut-back asphalts: 
Rapid-curing. ..................- 711,561 | 11,662,085 | 260,252 | 4,398,519 | 971,813 | 16, 060, 604 
Medium -euring.. 1,112,884 | 15,096,514 | 161,434 | 2,882, 204 |1, 274, 318 | 17, 978, 718 
Emulsified asphalts and fluxes....| 51,050 791, 413 4, 358 84, 657 55, 408 876, 070 
Paints, enamels, japans, and 
lacquers..........----------.--- 44, 955 863, 846 13, 879 227, 372 58,834 | 1,091,218 
Other liquid products...........- 71, 215 021,018 A A GE 71, 215 924, 673 
3, 198, 369 | 43,839,343 | 542,593 | 9,185, 928 |3, 740, 962 | 53, 025, 271 
Total: LE 6, 855, 391 | 96, 731, 464 |1, 880,095 | 31,137, 992 |8, 735, 486 |127, 869, 456 
Eege 6, 064, 172 | 72, 348, 999 |1, 550,195 | 21, 642, 143 |7, 614, 367 | 93, 991, 142 
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Roofing manufacture made the second-largest demand for asphalt, 
absorbing 34 percent of the total sales to domestic consumers in 
1946 and 32 percent in 1947. While shipments of prepared roofing 
reported to the Bureau of the Census increased 15 percent—from 
60,865,000 squares in 1946 to 69,840,000 squares in 1947—domestic 
sales of roofing asphalt and roofing flux combined increased 10 per- 
cent—from 2,568,827 short tons in 1946 to 2,835,114 tons in 1947. 
These figures do not include roofing asphalt and flux consumed by 
the companies in prepared-roofing factories owned by themselves or 
by affiliated companies. 

Sales of emulsified asphalt were higher in 1947 than in 1946. Petro- 
leum refineries sold 56,917 short tons (13,410,755 gallons) valued at 
$643,006 in 1946 and 55,408 tons (13,055,205 gallons) valued at 
$876,070 in 1947. In addition, 67,367,106 gallons, or 285,914 short 
tons, valued at $7,235,122 in 1946 and 86,242,707 gallons, or 366,025 
tons, valued at $7,634,291 in 1947 were sold by major industrial com- 
panies that purchased asphalt from petroleum refineries and manu- 
factured it into emulsions. Accordingly, total known sales of emulsi- 
fied asphalts and fluxes increased 23 percent in quantity—from 80,- 
777,861 gallons in 1946 to 99,297,912 gallons in 1947—but only 8 
percent in value—from $7,878,128 in 1946 to $8,510,361 in 1947. 


APPARENT CONSUMPTION 


The period of high demand that had characterized 1940-46 con- 
tinued into 1947. The apparent average monthly domestic consump- 
tion of petroleum asphalt (including small quantities of imported 
lake asphalt and grahamite) increased 9 percent to 715,636 short tons 
in 1947 from 657,305 tons (revised figure) in 1946. Total apparent 
consumption was 8,587,626 short tons in 1947 compared with 7,887,662 
tons (revised figure) in 1946. 


DISTRIBUTION BY RAIL 


The tonnage of asphalt (natural, byproduct, or petroleum) termin- 
ated by class I railroads in the United States increased from 6,344,544 
short tons in 1946 to 7,063,978 tons in 1947, according to freight- 
commodity statistics compiled by the Interstate Commerce Commis- 
sion. Of the total deliveries, 56 percent in 1946 and 54 percent in 1947 
were set down in the populous area north of the Ohio and Potomac 
Rivers and east of the Mississippi River, although this area comprises 
only 14 percent of the area of continental United States. In this area, 
terminations of asphalt were 7 percent larger in 1947 than in 1940. 
In the States lying south of the Potomac and Ohio Rivers and east of 
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the Mississippi River 27 percent more asphalt was delivered by rail 
in 1947 than in 1946. Between the Mississippi River and the Rocky 
Mountains, decreased deliveries in Texas and Oklahoma offset 
increased shipments into the corn and wheat States to the north. 
In the Rocky Mountain States the pattern of increases and decreases 
was spotty, but generally higher in 1947 than in 1946. In the three 
Pacific Coast States terminations of asphalt increased from 1946 to 
1947. It may be noted, however, that terminations of asphalt by 
class I railroads were equivalent to only 80 percent of the total appa- 
rent consumption of asphalt in the United States in 1946 and 82 per- 
cent in 1947 and that considerable quantities of asphalt were delivered 
to consumers by water and by minor railroads and motor trucks. 
Accordingly, these figures do not present a complete picture of the 
consumption of asphalt by States. 


Asphalt (natural, byproduct, and petroleum) terminated by class I railroads in 
the United States, 1946-47, by States, in short tons 


[Interstate Commerce Commission, Freight Commodity Statistics] 


Region and State 1946 1947 Region and State 1946 1947 

New England................ 199, 491 191, 106 || East South'Central: 

| == Kentucke 101, 381 128, 606 

Middle Atlantic: JTennessee................ 112, 001 161, 601 
New vork 302, 623 282, 966 Alabama. ———— 67, 929 109, 068 
New Jersey............... 79, 720 85, 977 Mississippi............... 36, 541 58, 373 
Pennsylvania............. 666, 800 765, 607 a 

MMMM 317, 942 457, 648 
1, 049, 143 | 1, 134, 550 == 
=====|===== || West South Central: | 

East North Central: Arkansas................. 53, 846 88, 461 
ORIO. «acid raices 1, 116, 896 | 1, 067, 766 Louisiana................. 201, 532 289, 166 
Indiana. ................. 213, 513 257, 758 Oklahoma................ 80. 116 19, 722 
IDOS 2e aci os 550, 150 643, 710 DO uses 227, 842 187, 621 
Michigan................. 181, 402 248, 230 ————] 
Wisconsin................ 227, 083 249, 423 623, 335 584, 970 

2, 289, 134 | 2, 466, 896 || Mountain: 
| === Montang 18, 169 16, 981 

West North Central: PARDO) MAA 30, 923 24, 173 

Minnesota. ............... 151, 529 213, 669 Wyoming................ 15, 024 10, 122 

OW Ssh Sota i ec 63, 223 76, 739 Colorado. ................ ; 82, 350 
Missouri. ................ 149, 177 157,321 New Mezxico.............. 56, 997 44, 460 
North Dakota............ 23, 089 32, 491 IL 29, 898 36, 902 
South Dakota. .......... .| 32,286 50, 603 Uta. ica ceo eek 20, 247 27, 542 
JN ENEE ege ed ee 72, 538 82, 310 Nevada..-...-------------- 22, 564 30, 335 
Kansas------------------- 89, 110 92, 698 a eg 
——— eg 245, 353 272, 874 

580, 952 705, 831 € —— 
| SE Pacific: : 

South Atlantic: Washington. ............. 79, 119 108, 890 
UDelavware 8, 373 12, 426 OVreSON EEN 74, 468 76, 352 
Maryland................| 19,923 19, 710 California.........--.-..- 317, 888 395, 739 
District of Columbia. ` `. 1, 603 519 | ates 
Virginia. o. .oiocacse ee es 157, 543 128, 155 407, 475 580, 981 
West Virginia............ 73, 156 101, 602 YS 
North Carolina........... 118, 833 126, 838 Total United States. ...|0, 344, 544 | 7, 063, 078 
South Carolina........... 45, 435 76,060 || Canada 3,464 | | 8,423 
Georgia--.-------------.-- 68, 820 88, 534 € — Ma 
Florida................... 80, 033 115, 278 6, 348, 008 | 7,072, 401 


571, 719 669, 122 
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FOREIGN TRADE? 


Imports.—Imports of natural asphalt and bitumen into the United 
States in 1947 totaled 5,802 short tons valued at $242,526, compared 
with 4,449 tons valued at $92,419 in 1946. Imports of lake asphalt 
from ‘Trinidad decreased from 3,943 short tons valued at $82,625 in 
1946 to 3,291 tons valued at $73,017 in 1947, but imports of grahamite 
from Cuba increased from 315 short tons valued at $8,106 in 1946 to 
466 tons valued at $11,364 in 1947. 

Imports of solid petroleum asphalt increased from 97,204 short tons 
valued at $536,697 in 1946 to 183,365 tons valued at $1,444,545 in 
1947. Virtually all of the 1946 and 1947 imports came from the 
Netherlands West Indies. 

In addition, 140,959 barrels (25,629 short tons) of liquid petroleum 
asphalt valued at $234,491 were imported in 1946 and 123,795 barrels 
(22,508 short tons) valued at $247,847 in 1947. All of the 1947 
imports came from the Netherlands West Indies. 

Exports.—The tonnage of natural asphalt, unmanufactured, ex- 
ported from the United States decreased from 26,588 short tons 
valued at $974,404 in 1946 to 23,902 tons valued at $1,065,386 in 
1947. Of the 1947 exports, 76 percent went to Europe, notably to 
the United Kingdom, France, and Italy. Canada received 12 percent 
of the total. 

Exports of petroleum asphalt from the United States in 1947 were 
40 percent larger than in 1946 and were the largest in the history of 
the industry. The most marked increase was in shipments to Europe, 
which in 1947 constituted 67 percent of all exports of petroleum 
asphalt. France, Italy, Portugal, Spain, Belgium-Luxembourg, Nor- 
way, and Switzerland took more asphalt from the United States in 
1947 than in 1946. Sweden, Denmark, and the Netherlands were the 
most notable exceptions to the general increase in asphalt exports to 
Europe. In Asia, the Netherlands East Indies and India increased 
their purchases of asphalt from the United States, offsetting declines 
in shipments to China, the Philippine Republic, and French Indochina. 
Exports to South America (notably to Brazil) and to North America 
(especially to Mexico) were larger in 1947 than in 1946. The Union 
of South Africa was the principal recipient of increased exports to 
Africa in 1947. Australia and New Zealand both increased their 
purchases of asphalt from the United States in 1947 over 1940. 


? Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Petroleum asphalt exported from the United States, 1945-47, by countries 
| | [U. S. Department of Commerce] 


1945 1946 1947 
Country 
Short Value Short Value Short Value 
tons tons tons 
North America: 
Canada... 4, 223 $215, 131 6, 260 $322, 259 8, 207 $433, 039 
Canal Zone. 115 3, 175 151 9, 086 290 7, 635 
Cuba- -oaa L 299 7, 600 122 4, 824 945 16, 375 
Dominican Republic............ 24 1, 081 12 344 1, 195 4,118 
Guatemala tM sta Als lite E i tet 93 1, 368 650 14, 139 2, 422 50, 862 
Medien 1, 274 21, 588 4, 538 67, 163 13, 058 215, 476 
Newfoundland and Labrador... 2, 242 45, 566 2, 040 48, 052 18 040 
Nicaragua....................-- 624 14, 396 158 4, 595 206 5, 786 
Panama, Republic of... 429 9, 836 18 536 501 12, 588 
Other North America........... 2, 975 67, 422 1, 222 28, 710 1, 387 45, 678 
12, 298 387, 163 15, 171 493, 708 27, 629 792, 497 
South America: 
rgentina -a222 36 1, 284 328 22, 695 182 16, 622 
Bolivia... 00 0 1, 524 A A AA 245 6, 029 
Brazil........................... 7, 050 145, 539 4, 419 113, 598 23, 119 687, 875 
Chile. ................ LL... LL 5, 780 137, 875 5, 207 144, 421 4, 534 135, 622 
Urugusx ooo. 2, 643 57, 556 3, 610 109, 220 2, 592 79, 472 
Venezuela... aa 246 6, 518 146 4, 472 141 4, 361 
Other South Amerieg 272 8, 530 136 4, 546 512 15, 964 
17,551 | 400,259 | 13,906 | 398,952 | 31,325 945, 945 
Europe: 
Belgium and Luxembourg...._.|_-...--...|------------ 12, 726 355, 402 18, 326 455, 191 
Denmark.........__........____|__....... Jove eee 5, 235 122, 016 30 1, 202 
Franee LLL. 8, 813 215,378 | 126,919 | 3,298,179 | 177,138 4, 213, 682 
Finlañd- A AA beck omine 4, 276 108, 335 1, 361 39, 395 
A EES, EEN SEENEN 44,743 | 1,012, 745 83, 448 2, 309, 958 
Netherlands.................... 357 8, 838 5, 136, 231 25, 662 
Norway _....................... 4, 592 118, 806 5, 645 147, 935 14, 452 408, 970 
Portugal......................_. 4, 313 103, 797 5, 790 162, 782 28, 387 866, 803 
Spain -aaoo 0an 20, 241 559, 830 24, 660 602, 738 25, 160 550, 762 
Sweden_.....................___ 26, 870 753, 259 15, 671 407, 235 10, 637 276, 670 
Switzerland. .................... 2, 971 81, 413 10, 366 267, 447 10, 939 302, 023 
Other Europe................... 299 7,487 1, 615 43, 546 908 27, 868 
68,379 | 1,848,808 | 263,139 | 6,665,228 | 371,017 9, 479, 086 
Asia: 
Ceylon. _........._...........__ 1 13 1, 110 22, 772 8, 820 
China. Po A po a 1, 894 45, 093 24, 923 458, 841 11, 591 207, 588 
French Indochina.............. Lo 8, 764 131, 957 1, 859 40, 442 
Hong Kong..._.._.__.......__._|_......__.|------------ 2, 709 49, O11 672 18, 470 
ebe 48,755 | 1, 142, 680 671 19, 512 12, 627 292, 188 
Kor OB EE, a teh AAA E ie et E E 5, 704 1 $ 400 
Malayan Union.................]..........l-----......- 204 2, 839 8, 416 996 
Netherlands Indies. UL, 2, 381 58, 502 15, 838 42A, 138 
Philippines, Republic of........ 393 10, 403 18, 621 446, 779 10, 649 226, 211 
Saudi Arabia -2200an 405 7, 764 272 8, 157 2, 953 90, 525 
Other Aen 22a 58 2, 448 1, 182 21, 805 795 19, 899 
51, 505 | 1, 208, 401 60, 837 | 1, 220, 235 71, 511 1, 683, 677 
Africa: 
Algeria. DEED CM COLERE PATA eee See 3, 128 81, 834 2, 513 79, 125 
Belgian Congo.................- 236 7, 352 224 110 , 
British East Africa. ` 48 1, 6 e A swore iis 
French West Africa..........__. 2,211 69, 875 2, 268 68, 420 1, 260 47, 272 
ozambique................... 2, 504 48, 121 1, 278 20, 938 2, 389 47, 591 
EE 1, 216 29, 097 AA ene ees 
£i E A A AMO Cae Beer ae 4,470 107, 886 AAN eed ee ee 
Union of South Africa__._.....- 13, 100 228, 266 10, 693 212, 363 17, 715 409, 136 
Other Africa.................... 827 20, 170 2, 046 63, 504 971 26, 151 
20, 232 409, 389 24, 113 561, 771 24, 961 615, 794 
Oceania: 
Australia... o aaa 40, 524 862, 980 7, 869 167, 785 14, 014 359, 985 
New Zealand................... 1, 695 38, 10, 885 200, 175 16, 372 327, 938 
Other Oceania. ................. 119 PA ll PA M NN 120 , 
42, 338 903, 863 18, 754 367, 960 29, 506 690, 964 


s eee E _EE0E0E0E00 _EEEA A A 
ED y PEAD | O | eee | eee ee 


212, 308 | 5, 157, 883 | 395, 920 | 9,707,854 | 555,049 | 14, 207, 963 


1 Less than 1 ton. 
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ROAD OIL 


‘Sales of road oil by petroleum refineries in the United States in- 
creased 38 percent in quantity—from 5,034,000 barrels in 1946 to 
6,958,000 barrels in 1947—and 94 percent in value—from $8,894,000 
in 1946 to $17,235,000 in 1947. The increases occurred principally 
in California, in the Oklahoma-Kansas-Missouri district, and in the 
Rocky Mountain district. Four refining districts—Indiana, Illinois, 
Kentucky, etc.; Oklahoma-Kansas-Missouri; Rocky Mountain; and 
California—together made 96 percent of all road-oil sales in the United 
States in 1947, compared with 92 percent in 1946. 

Of the total road-oil sales, 85,472 barrels valued at $200,862 in 
1946 and 87,594 barrels valued at $243,545 in 1947 were made from 
foreign petroleum, imported chiefly from Venezuela, Colombia, and 
Mexico. 


Production, receipts, stocks, consumption, transfers, losses, exports, and 
domestic sales of road oil in the United States in 1947 by districts, in thou- 
sands of barrels 


Stocks Con- 
sumption 
by pro- Sales to 


er Produc- : ducers, domestic 
District tion Receipts ! transfers, con- 
Jan. 1 Dec. 31 losses, sumers 
and 
exports 
East Const... -0 -------- E e 150 45 27 26 140 56 
eer Ee (i DEEN, AM A AS 7 
Indiana, Illinois, Kentucky, etc....... 1, 520 42 47 22 68 1, 519 
Oklahoma, Kansas, and Missouri..... 557 374 49 13 15 952 
d Nd E 85 110 5 5 19 176 
Louisiana-Arkansas..................- 20 6 6 
Rocky Mountain..................... ], 368 278 186 139 699 989 
California eer ebe Sy WR CN 286 405 |------------ 3, 253 
'Tolal: EE 7, 074 855 606 613 964 6, 958 
SE 6, 175 584 370 606 1, 489 


1 eps from interindustry refinery transfers, imports, and transfers from stocks formerly not classed 
as road oil. 


Road oil sold by petroleum refineries to domestic consumers in the United States, 
1946-47, by districts 


1946 1947 
District an di - ds 
ousan ousan 
of barrels | Value | ofbarrels | Value 
A A a 120 $293, 000 56 $167, 000 
Se GE E EE A 7 . 21,000 
Indiana, Illinois, Kentucky, ete........................ 1,346 | 2,257,000 1, 519 6, 480, 000 
Oklahoma, Kansas, and Missouri. ..................... 525 | 1,325,000 952 1, 916, 000 
Toras EE 233 337, 000 176 409, 000 
Louisiana-Arkansas..._.-.....-.---.------------------- 27 41, 000 6 15, 000 
Rocky Mountain.......................... l.l... 2.2... 502 960, 000 989 1, 937, 000 
Calilornid ee Ee 2, 191 9, 681, 000 9, 253 6, 290, 000 


Total United States.........--------------------- 5,034 | 8,894,000 6,958 | 17,235,000 
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GENERAL SUMMARY 


HE United States continued to lead the world in barite production, 

establishing & record in 1947 of 884,219 short tons. Primary 

barite sold or used by producers was 834,082 short tons valued at 
$6,171,342. The average value of primary barite sold or used in- 
creased 16 cents per ton to $7.40. Imports of crude barite rose to 
53,222 short tons, a 19-percent increase. The average value of im- 
ports was $7.11, point of shipment.  Barite sold or used plus imports 
(apparent new supply) was 887,304 short tons, 94 pereent of which 
was from domestic sources. 

The term “primary barite," as used in this chapter, applies to barite 
as first offered to the trade, whether lump, crushed, or ground. Such 
figures thus include ground barite from Malvern (Ark.), El Portal 
(Calif.), and Mesa (Ariz.), and lump barite from various open pits and 
underground workings. Where ground barite has been reported to 
the Bureau of Mines as original production, an estimate of the value of 
the lump equivalent of the ground has been assigned to such tonnage. 

Arkansas produced more barite than any other State, shipping 
376,017 short tons; Missouri followed with 291,619 short tons. 
Georgia was third, with 61,202 short tons. 


Salient statistics of the barite and barium-chemical industries in the United 
States, 1943-47 


1943 1944 1945 1946 1947 
Barite: 
Primary: 
ees SE short tons. . 429, 298 515, 136 692, 330 ' 725, 223 884, 219 
old or use roducers: 
o ons. eet EDA Deke Na 420, 343 518, 617 696, 062 724, 362 834, 082 
Value ooo $2, 796, 776 | $3, 558, 489 | $5, 348, 652 | $5, 242, 755 | $6,171,342 
Imports for consumption: 
Short tons A 67, 888 56, 894 ` 44, 662 53, 222 
AE o EE ore gee space ern $459, 664 $382,611 | $274, 267 $378, 204 
Consumption.............. short tons. . 453, 744 595, 563 720, 903 722, 073 835, 818 
Ground and crushed sold by producers: ! 
Short tons.____..........._...-.-_..--- 208, 252 344, 757 468, 939 455, 240 549, 965 
NM BIG in o coo a eo ae ee $3, 743, 919 | $5, 455, 835 | $7, 519, 759 $7, 208, 193 $8, 979, 400 
Barium chemicals sold by producers: 
Short tons cssc scs esc ll 78, 323 78, 591 68, 084 80, 871 72, 919 
AJO: aos actua dt $8, 345, 422 | $7, 740, 686 | $6, 493, 448 | $7, 003,756 | $7,035, 104 
Lithopone sold or used by producers: 
Short tons ote 135, 723 142, 905 136, 161 147, 001 165, 024 
Value 22. $10, 745, 305 |$11, 208, 891 |$10, 645, 316 |$11, 840, 596 | $17, 382, 592 


1 Although all barite is crushed before use in chemicals, barite used in chemicals is not included in the 
a oe In 1944 and prior years small quantities of crushed barite used by chemical producers are 
included. _ 
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Consumption of crude barite (foreign and domestic) in 1947 was 
835,818 short tons, an increase of 16 percent above 1946. 

Eighty-five percent of the total ground barite sold was used in well 

illing, 6 percent in glass, 5 percent in paint, 3 percent in rubber, and 
1 percent in other industries. The use of barite in oil-well drilling 
muds to prevent blow-outs in high pressure fields began in the early 
twenties. In 1938 it overtook shipments to lithopone plants to be- 
come the major use. 

Plant expansion and technical improvements in transportation and 
plant machinery were reported in 1947 by several operators. 


RESERVES 


The reserves of barite in the United States, according to testimony 
given by industry before the Committee for Reciprocity Information, 
Tariff Commission, total about 40 million tons of commercial-grade 
barite (roughly blocked out). 


DOMESTIC PRODUCTION 


Primary.—Forty-nine operations in 7 States produced a record 
tonnage of 884,219 short tons of primary barite in 1947, a 22-percent 
increase above 1946. According to reports to the Bureau of Mines 
there were 23 washers in operation in Missouri. ‘Tennessee and 
Nevada each reported production from 6 operations, Georgia 5, 
Arkansas and California 2 each, and Arizona 1. Arkansas, with its 
2 large flotation mills, had the largest production, shipping 376,017 
short tons to well drillers. Missouri, with its 23 washers, furnished 
the second-largest quantity, shipping 291,619 tons. 


Domestic barite sold or used by producers in the United States, 1945-47, by States 


1945 1946 1947 


State 


Short tons Value Short tons Value Short tons Value 


Arkansas. ..------------------ 260, 660 |! $1,934, 098 288, 286 |! $1,844, 082 376,017 | 1 $2, 390, 643 
1, 056, 03 686, 583 61, 202 639 


Georgia , 056, 035 69, 274 , , , 865 
MÍSSOUI HL... uoo eese 225,467 | 1,841,950 270,850 | 2,168,067 291, 610 2, 405, 249 
NU TEE 28, 91 106, 052 3 (3) 37, 388 261, 168 
KEE 32, 812 256, 756 33, 595 272, 169 31, 476 285, 853 
Other States 3___........--.--- 37, 811 153, 752 62, 357 270, 954 36, 380 188, 564 


696, 062 | 5,348,652 724,362 | 5,242,755 834, 082 6, 171, 342 


1 Partly estimated. 
2 Included with “Other States.” 
A Ti de California and North Carolina; 1946: Arizona, California, and Nevada; 1947: Arizona and Cali- 
At Malvern, Ark., the Magnet Cove Barium Corp. is preparing for 
underground mining after carrying open-pit operations nearly to the 
economic limit. The entire production is used in oil-well drilling mud. 
The Paga Mining Co., Cartersville, Ga., is reopening the flotation 
plant of its barite mine at Cartersville, where improvements have 
been under way.” It has installed a sink-float plant using ferrosilicon 
as the heavy media and is producing barite concentrates of high 
purity. 
Production from several new operations was reported during the 
year. The Baroid Sales Division, National Lead Co., began in 


1 Engineering and Mining Journal, vol. 149, No. 1, January 1948, p. 103. 
3 Pit and Quarry, vol. 39, No. 7, January 1947, p. 82. 
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June 1947 working the Rossi mine in Elko County, Nev. Production 
by the National Lead Co. was also reported from the Sanders mine 
near Red House in Humboldt County, Nev. The Williams Krebs 
mines near Del Rio, Cocke County, Tenn., operated by the Ten- 
nessee Mining Co., began operations during 1947. ` 

The Mudrite Chemical Corp. of Texas is reported to have plans for 
construction of & mill to concentrate barite ore from & mine near 
Hatch, N. Mex.’ 

The New Riverside Ochre Co., Cartersville, Ga., has installed a 
revolving grizzly in its barite-washing plant, replacing a vibrating 
grizzly. This is said to have increased capacity by 25 percent. The 
company also started a beneficiation plant near Tiff, Mo.* 

Twenty small deposits and prospects in Texas were described. 


Principal producers of barite in the United States in 1947 


Mine or mill loca- 


Name and address tion (nearest town) 
ARIZONA 
Arizona Barite Co., Box 926, Meen eee Mesa. 
ARKANSAS 
Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 12, Calif .| Malvern. 
Magnet Cove Barium Corp., Box 6504, Houston 5, Tex.....-......-.--.-...--.------ Do. 
CALIFORNIA 
Barium Products Ltd., Newark eee eee Greenville. 
Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 17. El Portal. 
GEORGIA 
B. R. Cain ne (70, EE Cartersville. 
New Riverside Ochre Co., Oartergsvile +--+ Do. 
Paga Mining Co., Cartersville...  ... ......- C MERERI ee ae Do. 
MISSOURI 
Apex Mining Co., Ine., Potosi. . 2.22 ccc ccc Lc LL LLL cllc clc LLL ee Mineral Point. 
Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 12, Calif. - Potosi. Se 
A E AAE EE ichwoo 
Barite Mining Co., J. S. Detchemendy, Potosi__..........-......-..-.------------.-- Potosi. 
Barytes Mining 00. POtoBL.occuccacinocnin cacerola ia Do. 
Cadet Mining Co., Oadet =o nee ene cnn Deco noc o Do DOO Mineral Point 
J. E. Carter Mining Co., Potosi... 060 2 coii os coc eso coc E 
Wm. Craig Mining Co., Box 152, Cole Camp. 2 ee Cole Camp 
Degonia & Cole Mining Co., Potosi_................-.-......------------------------ Cadet. 
J. ER. Dollinger: POLOSL eebe eL Oo Lege aL pie Potosi. 
De Soto Mining Co., De 80t0...................-... .- Lc LL cL Lll Ll LL LL llle eee Richwoods. 
H. € P. Minne Co., Potosi. ere a Old Mines. 
Fred Hornsey & Co., POLOS: cotas ssc doses soe ed els ideario ase Potosi. 
As Hs: Long, EE Cadet. 
Midwest Mining Co., 2001 Lynch Ave., East St. Louis, DU ------------------------ Richwoods. 
Potosi M 0s nt AAA corse EE Potosi. 
Reynolds & Dickey Mining Co., Potosi ee Blackwell. 
Lloyd Sestak, O ARA AA Henley. 
Star Mining Co., Potoel ccoo cocco ooo co Socr ono Potosi. 
Superior Mineral A D MERC IEEE EE Cadet. 

3 oe Aer TRECE ELTE Richwoods. 
Torrace Mining Oo., 450 Laurel St., 8t. Louis 12......-2- 2-22 eee Potosi. 
Whaley & Scott Mining Co., Inc., Box 111, De Soto..........------------------------ Old Mines. 

NEVADA 
Er imc evada Barytes Mines, Division of the Glidden Co., 766 50th Ave., Oak- | Argenta. 

Do...... AAA NERONE Tonopah. 
Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 12, Calif.._| Dunphy. 

e EE —————— Red House. 

TENNESSEE 
Clinehfleld Sand & Feldspar Corp., 618 Mercantile Trust Bldg., Baltimore 2, Md....| Del Rio. 
Dellinger & Duckett, Athens... ..... 2. Lc c LL LL LLL LL lll ll LLL Lll LL LL Lll eee Athens. 
Sweetwater Mining Co., Sweetwater.................- LLL LL LL LLL Lll Lll lll lll ell lll. Sweetwater. 
Tennessee Mining Co., Wolf Creek cene enero re cocc Del Rio. 
B.C. Wood, Sweetwater. EE Sweetwater. 
L. A. Wood, Sweetwater c o l.l. aun Do. 


3 Mining World, vol. 10, No. 6, May 1948, p.74. 
* Rock Products, vol. 50, No. 1, January 1947, p. 85. | 
5 Evans, Glen L., Barite Deposits in Texas: University of Texas Pub. 4301, 1945, pp. 105-111 
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Ground (and crushed) Barite.— The tonnage of ground (and crushed) - 
barite produced in 1947 increased 21 percent to 552,227 short tons. 
Twenty-three plants sold 549,965 short tons valued at $8,979,400, a 
21-percent increase in tonnage and 25-percent increase in value. 


Ground (and crushed) barite ago Me by producers in the United States, . 
3-47 1 


| Sales 
Production | — | —— — — 
(short tons) 

Short tons Value 


AA AAA d AAA AE | AAA | AA 


18 215, 464 208, 252 | $3,743,919 
19 344,377 | 344,757 | 5,455,835 
TEEN 20 473,749 | 468,939 | 7,519,759 
23 456, 327 455, 240 | 7, 208, 193 
23 552, 227 549,965 | 8,979, 400 


Year Plants 


1 Barite used in chemicals, although crushed before use, is not included in 1945-47 totals. In 1944 and 
prior years small quantities of crushed barite used by chemical producers are included. 


CONSUMPTION AND USES 


The chief use of barite in 1947 was in oil-well drilling; lithopone 
was second, chemicals third, fillers fourth, and glass fifth. The dis- 
tribution of consumption of barite in the United States in 1947 was 
reported as follows (1946 in parentheses): For well drilling, 467,350 
short tons (372,610); for lithopone, 167,321 (154,166); for chemicals, 
107,267 (102,439); for glass, 33,641 (29,181); for paint filler, 29,000 
(26,000); for rubber filler, 17,000 (20,000); and for other purposes, . 
including grinding losses, 14,239 (17,677); total, 835,818 (722,073). 
These figures include both foreign and domestic barite. 

Crude Barite.—In 1947 the tonnage of crude barite used in the 
manufacture of the various barium products was as follows: 561,230 
tons for ground barite (21 percent more than in 1946), 167,321 tons 
for lithopone (up 9 percent), and 107,267 tons for barium chemicals 
(up 5 percent). 


Crude barite (domestic and imported) used in the manufacture of ground barite 
and barium chemicals in the United States, 1943-47, in short tons 


In manufacture of— In manufacture of— 
Year Total Year Total 
Ground | Litho- | Barium Ground | Litho- | Barium 
barite ! pone  |chemicals barite ! pone j|chemicals 
1943_.___- 225,154 | 129, 493 99,097 | 453, 744 || 1946_____ 465,468 | 154,166 | 102, 439 722, 073 
1944...... 360, 045 134, 597 100, 921 595, 563 || 1947_.... 561, 230 167, 321 107, 267 835, 818 
1945...... 482, 442 | 139, 288 99,173 | 720,903 


1 Includes some crushed barite. 


Ground (and crushed) Barite.— The oil-well drilling industry con- 
sumed 85 percent of the ground barite sold by producers in 1947. 
Sales for this use established a new record of 467,350 short tons, an 
increase of 25 percent over 1946. Among the smaller uses of ground 
and crushed barite, increased shipments to the paint and glass industry 
were noted. A decrease was recorded in the sales for rubber filler. 

In the accompanying table, figures for consumption of ground 
barite in paint, rubber, and “Undistributed” have been estimated 
partly by the grinders and partly by the Bureau of Mines. 
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Ground (and crushed) barite sold by producers, 1945-47, by consuming industries 


1945 1946 1947 
Industry n p ; P e 
ercent ercen ercen 

Short tons of total Short tons of total Short tons of total 
Well drilling 2-2 407, 871 87 372, 610 82 467, 350 85 
Eeer 21, 000 4 : 6 j 5 
BT os oe ee 25, 761 6 29, 181 6 , 641 6 
UR On 10, 000 2 ; 4 17, 000 3 
Undistributed. ..................... 4, 307 1 7, 440 2 2, 974 1 
468, 939 100 455, 240 100 549, 965 100 


Much of the ground barite reported for use in paint and rubber is 
bleached; it is also used as & white filler in wall paper, printing ink, 
and plastics. Unbleached or off-color ground barite is used in 
linoleum, phonograph records, dark paints, and other products where 
color is immaterial. 

Most of the ground barite is used principally for its physical rather 
than its chemical properties, with the exception of barite consumed in 
glass batches. Its use as a flux permits lower furnace temperature or 
increased output at the usual temperature. The specifications of 
glass-grade barite are about as follows: Barium sulfate, not less than 
96 percent; moisture, less than 3 percent; iron oxide, less than 0.4 
percent; titanium oxide, not over a trace; no particles coarser than 
16 mesh; not over 3 percent plus-20 mesh; not over 40 percent minus- 
100 mesh; and not less than 15 percent minus-100 mesh. 

Lithopone.—Eight lithopone plants sold or used 165,024 short tons 
of lithopone valued at $17,382,592, a 12-percent increase in tonnage 
and a 47-percent increase in value. The average value of lithopone 
sold or used was $105.33 per ton. 


Lithopone sold or used by producers in the United States, 1943-47 


1943 1944 1945 1946 1947 
i M RE ELLE EUER E 8 
Short tons.................-...-. 135, 723 142, 905 136, 161 147, 001 165, 024 
lor, odas corea $10, 745, 305 $11, 208, 891 $10, 645, 316 | $11, 840, 596 $17, 382, 592 


The accompanying table gives the distribution of lithopone sold 
or used by consuming industries in 1945-47. All industries consumed 
more lithopone than in 1946. Paints, enamels, and lacquers continued 
as the major use. 


Lithopone sold or used by producers, 1945-47, by consuming industries 


1945 1946 1947 
aii P t P t P t 
ercen ercen ercen 

Short tons of total Short tons of total Short tons of total 
Paints, enamels, and lacquers....... 109, 398 80 123, 279 84 134, 830 82 
Floor coverings and textiles......... 15, 821 12 15, 167 10 17, 469 10 
o AA eases 977 1 1, 607 1 3, 085 2 
A A A 9, 965 7 6, 948 5 9, 640 6 


136, 161 100 | 147,001 100 | 165,024 100 
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Barium Chemicals.— The production and sales of various barium 
chemicals showed both increases and decreases in 1947 as compared 
with 1946. Production of black ash increased 6 percent, carbonate 
(synthetic) 7 percent, hydroxide 91 percent, and oxide 12 percent, 
while production of chloride declined 12 percent, sulfate (synthetic) 
20 percent, and other barium chemicals 27 percent. 

Barium chemicals sold decreased 10 percent in quantity from 1946 
to 72,919 short tons; yet this was valued at $7,035,104—about equal 
to the 1946 sales value. Sales of carbonate (synthetic), hydroxide, 
and oxide increased, while sales of black ash, chloride, sulfate (syn- 
thetic), and other barium chemicals decreased, as shown in the ac- 
companying table. 

The oxide is used principally in ceramics, the carbonate in brick 
descumming and oil-well drilling, the sulfate as a paint extender, as 
an ingredient of photographic paper and printing inks, and as a filler 
in linoleum, oilcloth, wallpaper, and other materials. 

The 1945 chapter of this series included a table showing consump- 
tion (partly estimated) of the three principal barium chemicals— 
carbonate, chloride, and the sulfate. 


PRICES 


The prices of crude and ground barite, witherite, and most barium 
EN increased in varying amounts in 1947 above the price range 
oi 1946. 

Crude.— Prices of crude barite advanced in 1947 both in Georgia 
and in Missouri. The following prices are from E&MJ Metal and 
Mineral Markets, December 11, 1947: Georgia, barite ore, crude, 
$11.50-$12 per long ton. Missouri, crude ore, minimum 94 percent 
BaSO, less than 1 percent iron $9.40 per short ton, 93 percent BaSO, 
$9—$9.15. 

Ground.—Well-drilling grades of ground barite averaged $15.40 a 
short ton, bulk, f. o. b. mine, according to reports of grinders to the 
Bureau of Mines. 

According to the Oil, Paint and Drug Reporter, ground bleached 
barite was quoted at $33.30 & short ton in bags, carlots, St. Louis, 
Mo.—an increase of $2.20 over the 1946 figure. 

Witherite.—E&MJ Metal and Mineral Markets reported barium 
carbonate (witherite) at $45 per short ton, 90 percent 300-mesh 
carlot, works; airfloat carlot, $65; less carlot, $73. 

The average value of 1947 imports of witherite, crude, unground, 
at port of shipment, according to the Department of Commerce, 
was $34.85 per ton (1946— $28.54). 
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Barium chemicals produced and used or sold by producers in the United States, 
1943-47, in short tons 


Used by i Sold by producers 3 


Chemical Plants | Produced n pone 
cheenicals a | Short tons | Value 


Black ash: 4 
A II ÓN 18 148, 179 147, 975 553 $23, 969 
1044: A A AA ENS 17 153, 624 153, 573 371 16, 316 
EA 15 149, 871 149, 203 257 10, 490 
est EE 15 163, 131 162, 889 505 22, 876 
EE 15 173, 385 172, 987 248 15, 888 
Carbonate (synthetic): 
rt EEN 5 35, 308 21, 513 13, 979 753, 832 
10 odd EOL ER MOM CANA CENA 5 37,911 ; 9, 313 467, 288 
12 NND REO CREME ANCHO 5 25, 139 15, 287 905, 402 
1948 ENEE ENEE 5 43, 611 21, 569 21, 700 1, 313, 233 
eege 5 46, 761 20, 767 25,985 | 1, 739, 144 
Chloride (100 percent basis): 

NOS aia ts St ot pee be te ns SA EE 3 15, 379 5,111 10, 545 942, 399 
1944 EE E 3 17, 183 5, 766 11, 446 955, 571 
TEE 3 14, 766 4, 743 9, 562 831, 072 
WG oe rsd se Soe ea one lace ake 3 16, 037 4, 974 10, 821 927, 155 
py EEN 4 14, 133 9, 986, 

Hydroxide: 
1043 EE ERN 4 3, 444 54 3, 398 337, 107 
le 3 2, 462 98 244, 072 
1015 ci tradi 3 2, 334 123 2,135 242, 124 
¡0 ANNA A a ee 3 3, 024 585 503 320, 474 
AA tou E aon 4 5, 774 568 4, 910 787, 711 
Nitrate: 
Dr ———— sees 5 Nees 12, 324 2, 376, 631 
kr DEPT M: 3 11160. EE 11, 338 2, 066, 976 
lr TEEN 2 d E A (5) 5) 
fe TEE wets 1 b. — dEuoouirsez VM d 
1 EE 1 O E 5) d 
Oxide: 
hr EEN 3 5, 189 4, 998 170 37, 925 
te LEES 3 4, 748 4, 638 19, 158 
hr EE 3 6, 253 5, 965 52, 057 
A A A 3 6, 507 6, 105 375 , 522 
jr A IA ERIN 3 7,318 6, 865 378 74, 320 
Peroxide 
[^o —— "—— ——— one 3 4, 193 1, 682 2, 495 563, 756 
Lr MOTOR a A 2 5) (5) ( 5) 
EE 2 5) (5) VM d 
no Donec p uH DN OPES 2 d (5) d 5) 
D y €————— OP 2 (5 (5) (5) (5) 
Sulfate (synthetic): 

EE e E 7 606 13, 087 12, 028 752, 089 
A A EEE 8. 30, 804 18, 720 11, 340 790, 366 
ht NON ER 8 30, 822 17, 602 12, 856 922, 902 
AAA 8 34, 171 , 18,791 | 1,330,651 

A ee EE 8 27, 353 10, 980 16, 086 1, 302, 869 

EE barium chemicals: 6 
A A IN EE (7) BIT. ae ee 22, 831 2, 557, 714 
1944 eg (7) 30, 111 2, 904 27, 275 3, 180, 939 
LEE ) 36, 428 4, 405 27, 727 3, 529, 401 
RA CA ) 4, 395 , 176 3, 024, 845 
A A ous (7) 21, 107 4, 002 15, 445 2, 128, 214 
Total: § 
A A a aaa 24 e GE, EE 78, 323 S 345, 422 
ENEE Ee 22 Wee tee toes eee eke 73, 591 7; 740, 686 
EE p E E A 68, 084 
EENS 10) DEER EES 80, 871 7, 003, 756 
Är ie eee cee Suede Seances v. LM EEN, EE 72, 919 7, 035, 104 


1 Of any barium chemical. 

2 Includes purchased material. 

! Exclusive of purchased material and exclusive of sales by one producer to another. 

4 Black-ash data include lithopone plants. 

$ Included with “Other barium chemicals." 

6 Consists mostly of titanium dioxide-barium sulfate pigments, with small quantities of barium acetate, 
GE nitrate, oxide, perchlorate, peroxide, and sulfide. Specific chemicals may not be revealed by 
spec 

? Plants included in above figures. 

8 A plant producing more than 1 product is counted but once in arriving at grand totals. 


168 MINERALS YEARBOOK, 1947 


Barium Chemicals.—Prices of barium chemicals in recent years are 
shown in the following table. 


Range of quotations on barium chemicals, 1945-47 
[Oil, Paint and Drug Reporter] 


1945 1946 1947 
Lithopone: 
Ordinary, bags, at New York. ............. pound..| $0.0414-$0.04*4| $0.0414-$0.05 | $0.05 -$0.06 
Ordinary, barrels, at New York.............. do.... .041$| .04%- .05M|  .0514- .06% 
Titanated, bags......................-...-.-- do.... . 056 .056 — .06%|  .06%- .07% 


Titanated, barrels---------------------------- do. .0585| .0585- .07%| .07%- .08 
Barium carbonate, precipitated, bags, carlots, works 
short ton..| 60.00 -70. e 60.00 -70. eg 60. 00 -75. 2 
. 91 ; e : 


Barium chlorate, 112-pound Kegs, works... ...... pound..| .2714- . 271$- 2514- 
Barium chloride, technical, crystals, barrels, carlots, 

Led A ee ee cir AT een short ton. - 75. 00 75.00 1180.00 -85.00 
Barium peroxide, drums, carlots, works........pound..| .10 - .13 . 10 .10 - .11% 
Barium hydrate, crystals, barrels, works. ........ do....| .06 - .07 .06 - .0714$| 1.08 - .0914 
Barium nitrate, barrels, carlots, works............ do....| .00%- .11%| .090%- Ui .0914- .11% 
Blanc fixe (dry): 

Direct process, bags, carlots, works. ....- short ton. - 70. 00 70.00 | 70.00 -85.00 
Byproduct, bags, carlots, works. ............. do.... 60. 00 60.00 | 60.00 -72.50 


1 1947 prices quoted in bags. 


FOREIGN TRADE* 


Barite.—Imports of crude barite rose 19 percent above the 1946 
level to 53,222 short tons valued at $378,294. 'The average value of 
imports for 1947 was $7.11 per short ton (1946—$6.14). Imports of 
crude barite for consumption accounted for about 6 percent of the 
apparent new supply. Canada supplied the major portion—48,364 
short tons, Mexico 4,856 tons, and Italy 2 tons. There were no im- 
ports of ground barite into the United States in 1947. 

The General Agreement on Tariffs and Trade, signed at Geneva 
October 30, 1947, included & United States concession effective 
January 1, 1948, reducing the crude barite ore import duty from 
$4.00 to $3.50 per ton. 


Barite imported for consumption in the United States, by countries, 1944-47 


IU. S. Department of Commerce] 


1944 1945 1946 1947 
pue Value CS t | value D Value Giele Value 

Crude barite: 

* BIZ. -————— a 2 $25. EE, AA ot EA A ee: 
Canada -isea 67, 126 |456, 088 | 49, 487 | $327, 242 | 44,109 | $268, 830 | 48, 364 |$355, 349 
CODE A A GE 2, 307 20 417 PSE cto EE, EE eral ee 
(53) A MS EA EE E Ge GE E 2 40 
Mexico...................... 760 | 3,551 | 5,100 25, 952 553 5,428 | 4,856 | 22,905 

67, 888 |459, 664 | 56,894 | 382,611 | 44,662 | 274, 267 | 53,222 | 378, 204 

Ground barite: 

andHda- i sumo eru 6, 660 |176, 287 1 10 A aee c lee tnr EN 
OUD EE e E A NA A A SE, WEE, WEE 


AP ns | Oe | eee | eee | ee | Ann | onpoemspem Up TEE mar RD. 


11, 964 | 243, 917 1 | al A E A A 


6 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Witherite.—Witherite is not produced in the United States except 
as it may be mined mixed with barite. Imports from Great Britain— 
the world's sole commercial source—decreased 33 percent from 1946. 
Witherite is used in brick descumming and steel carburizing. 


Witherite, crude, unground, imported for consumption in the United States, 
| 94 


[U. S. Department of Commerce] 


Year Short tons | Value! Year Short tons | Value! 
1088 Lc aou E 448 $9, 452 || 1046 LLL Lll l.l... 1, 107 $31, 590 
LU, PNE E AE ee E Dee j| EEN 739 25, 757 
1945 A A 896 26, 736 
1 Value at port of shipment. 


Barium Chemicals. —Lithopone exports increased 41 percent above 
1946 to 13,652 short tons valued at $1,784,414, an average per ton 
value of $130.71. . 

Lithopone exported from the United States, 1943-47 


[U. 8. Department of Commerce] 


— Value akoa Value 
or ort LU 
Year tons Year tons 

Total Average Total | Average 
1043. .........-.....- 17, 320 |$1, 637, 217 $94. 53 || 1946__._.___..-.-__ ~~ 9, 651 | $888, 555 $92. 07 
1044 E 11, 551 | 1, 107, 430 95. 87 || 1947__._._.__._._____.- 13, 652 |1, 784, 414 130. 71 
AN 11,576 | 1, 049, 961 90. 70 


Barium chemicals imported for consumption in the United States, 1943-47 


[U. S. Department of Commerce] 


Lithopone  |Barium chloride| Barium nitrate |P9! O Other barium 


compounds 

Y ear SSS SSS E O SS SS eS 

Short Short Short Short Short 
tone Value tons Value tons Value tons Value tous Value 
AAA, A AA 18 | $7,885 AAA EE 151 | $9, 850 43 | $15, 385 
14 A A AAA A cata eg WEEN MOSES 95 POOL E [aucauuss 
EH A (1) OF AA se bones EE eases 35 WOOL GE, VE 
1046 EEN (2) BS AAN A AAA A OS ASA AMA ass 
1047. EE (3) 74 WE A ESOS 66 | $9, 511 |........|......-- 6 1, 916 

1 75 pounds. 3 1,000 pounds. 3 112 pounds. 


WORLD REVIEW 


Estimated world production of crude barite in 1947 was 1,713,000 
metric tons, & 22-percent increase above 1946. "The United States 
was the largest producer, accounting for 802,146 metric tons, 47 
percent of the total; Germany was probably second, although the 
production data are not yet available; Canada ranked third, with 
120,745 metric tons, and the United Kingdom fourth, with 96,267 
metric tons. 


7112—49——2 
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World production of barite, 1943-47, by countries, in metric tons ! 
{Compiled by P. Roberts] 


Country ! 1943 1944 1945 1946 1947 
ANCOR TEE 2, 988 1, 340 2,778 7, 437 17, 445 
AFPOHUDR EEN 11, 14, 405 8, 5 10, 000 2 35, 000 
Australia.....................- EE 4, 610 4, 487 3, 502 3 6, 204 3 3, 789 
rl: A eaen a Ea (4 4 (4) 808 2, 007 
elle ere Ee rn EU 170 B00. EE (4 
A) hee A A (4) 282 617 10, 326 4 
AT EE 22, 202 107, 700 126, 632 109, 242 120, 745 
Oe (4) 1, 606 A 3, 752 
Colombia... uec Ge nda E RARER E (4) (4) 4 2 2, 800 
Cuba (exports) ............. 2. -- ll. eee. 3, 158 4, 787 2.004 Voss see fod eee oe gl. 
Kn EE 6 59 e E ooo 167 
i 1) |; BEE 5, 485 10, 519 16, 714 13, 557 (4) 
WY AN A AS 18, 290 9, 575 11, 431 20, 424 50, 275 
Germany... gen a asta st ese ek tetas 373, 672 2 330, 000 (4) 4) 
(IIG000.. uolo A N (4) 4) ? 20, 000 
India os AAA 9, 002 15, 545 25, 051 29, 558 
Indochina: NET AAA A PAS EPM ee ts 4 
EE EEN (4) (4) 24, 861 65, 798 
PADS. A EES 5 15, 642 5 12, 049 5 7, 540 1 
qos P LT—-————————á 10, 099 5,010. |]... uL essc 3 100 2 1, 000 
E A E, ES 23 3 (4) 
Pori DEE, A wer se 2, 352 4, 240 (4) 2 7,000 
Portugal A KEE ee 294 (4) 
Southern Rhodesia... ooo... 1, 256 14) We. So cones 173 1 
"ijr SEENEN 6, 309 7, 491 9, 877 12, 245 19, 817 
Swaziland. EE EE EE, VE 79 2 
Y EE (4) (4) 1, 250 505 (4) 
Switzerland. .............................. 268 202 a] Ee ee A VER 
WN IS Gs es een te ee ee 72 76 68 408 470 
Union of South Africa. ` 2, 740 3, 201 2, 222 2, 326 2, 672 
United Kingdom ge 102, 736 100, 422 94, 711 112, 705 96, 267 
United States. 2 389, 451 467, 321 628, 068 657, 908 802, 146 
TO GEES 997,000 | 1,131,000 | 1,286,000 | 1,401,000 1, 713, 000 


9 
1 In addition to countries listed, barite is produced in China, Czechoslovakia, Mexico, Norway, U.8.8.R. 
and Yugoslavia, but data on production are not available. 
2 Estimate. 
3 South Australia only. 
1 Data not available; estimate by author of chapter included in total. 
5 Preliminary data for the fiscal year ended March 31 of year following that stated. 
6 Includes witherite. 
? Estimated by author of the chapter; excludes estimates for countries listed in footnote 1. 


Australia.—Australia exported—for the first time to Great Britain— 
100 tons of barite in 1947. Heretofore shipments have been to New 
Zealand and the Near East. Reserves in the Flinders Range, South 
Australia, are said to be about 500,000 tons. An extensive develop- 
ment program is being undertaken at Blinman mines, about 60 miles 
northeast of Hawker in South Australia. Water shipments of barite 
probably will be made from Port Pirie.’ 

Canada.—Canadian Industrial Minerals expected to produce about 
114,000 tons of barite in 1947 compared with 100,000 tons in 1946. 
The plant is at the seaport of Walton, Nova Scotia. Shipments were 
made in 1947 to 15 countries on 4 continents. Ground barite went 
to Bahamas, Colombia, Denmark, Dominican Republic, Ecuador, 
Egypt, Iran, Netherlands, Trinidad, Venezuela, and Canada; the 
crude to Belgium, England, Netherlands, United States, and Canada. 
The company has completed sinking a vertical shaft to develop the 
ore body (claimed to be the world’s largest) below the quarry floor.? 

China.—The Barium Chemical Works at Shanghai is the only litho- 
pone factory in China. Its present maximum capacity is 40 tons 
per month; however, output in 1947 averaged only 15 tons per month 


7 Mining Journal (London), vol. 229, No. 5858, November 29, 1947, p. 789. 
8 Northern Miner (Toronto) vol. 33, No. 33, sec. 1, November 6, 1947, pp. 1, 4. 
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because of raw-material shortages. Current demand is in excess of 
100 tons monthly.? 

India.—A plant for the production of barium chloride has been put 
into operation by the Mettur Chemical, Ltd., Mettur, India. 

United Kingdom.—A recent report by the Geological Survey brings 
up to date geological, technical, and production data on barium 
minerals in England and Wales. The general supply position on 
witherite is satisfactory, with reserves sufficient to maintain supply at 
present level for 10 years, while adequate barite reserves are available 
for present needs. 


9 Foreign Commerce Weekly, vol. 28, No. 8, August 23, 1947, p. 26. l 
10 Chemical Age (London), vol. 46, No. 1437, January 11, 1947, pp. 42-43. 


Bauxite 


By HERBERT L. CULLEN 


GENERAL SUMMARY 


OMESTIC mine production of crude bauxite increased for the 
D second successive year in 1947, totaling 1,427,111 long tons 
(1,202,055 tons, dried equivalent), a gain of 9 percent over 
1946. Arkansas mines contributed 96 percent of the total domestic 
output in 1947. 

Imports of bauxite in 1947 constituted an all-time record at 1,821,580 
tons, a gain of 114 percent over the 852,005 tons received in 1946. 
Exports of bauxite and concentrates declined for the fourth successive 
year and totaled 94,369 tons, or 3 percent less than in 1946. Canada 
was again the largest recipient of exports. 

After & substantial decline in 1946, consumption of bauxite in the 
United States rose 36 percent during 1947 to total 2,564,442 tons 
(dried equivalent), compared with 1,889,156 tons in the preceding 
year. The alumina industry used 83 percent of the year’s total. 


` Salient statistics of the bauxite industry in the United States, 1943-47 


1943 1944 1945 1946 1947 
Production (crude ore) 1......... long tons..| 60,232,883 | 2,823,724 981, 009 | 2 1,104,054 | 1,202,055 
Value of production (as sbipped) , 659, 900 |$14, 402, 497 | $5, 591, 084 | 2$6, 892, 864 | $6, 884, 666 
Imports (as shipped) ............ long tons..| 1, 547, 854 560, 461 739, 581 852, 005 821, 580 
Exports (as abioped). do...- 417, 186 146, 638 126, 077 97, 94, 369 
World production 3..._................ do....| 13, 735,000 | 6,990,000 | 3,464,000 | 4,518,000 | 60,367,000 


1 Dried equivalent of mine production. 2 Revised figure. 3 As shipped. 


Inventories of bauxite at mines and processing plants were 492,798 
long tons (dried equivalent) on December 31, 1947, an increase of 3 
percent over those on hand at the close of 1946, and consumers’ 
stocks rose 76 percent to 446,434 tons at the end of 1947. Stocks held 
by the Bureau of Federal Supply were not disclosed, but the War 
Assets Administration held an inventory of 2,785,527 tons of medium- 
grade ore. 

World output of bauxite in 1947 is estimated at almost 6,400,000 
long tons, or over 40 percent greater than in 1946. Of the 1947 
world total, about 67 percent is estimated to have been mined in the 
Western Hemisphere, almost entirely in the United States and the 
Guianas. 

Aluminum metal is discussed in the Aluminum chapter of this volume. 
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FIGURE 1.—Trends in domestic production, imports, exports, and world production of bauxite, 1915-47. 


RESERVES 


Domestic reserves of bauxite were estimated by the staffs of the 
Bureau of Mines and the Geological Survey in 1944 at 36,341,000 
long tons. This included all material containing not more than 15 
percent SiO», not more than 6 percent FeO, and not less than 40 per- 
cent Al;O;, recoverable bauxite on a mined and dried basis, in deposits 
8 fect or more in thickness. Later information has not altered the 
estimate on this type of material. It may be presumed that, on the 
same basis and allowing for mining during the past 3 years, domestic 
reserves now total about 33,000,000 tons. 

However, it should be noted that bauxite of a higher iron content 
is usable at the Hurricane Creek, Ark., alumina plant, and this fact 
may permit increasing the above reserve figure by as much as 50 


percent. 
PRODUCTION 


Reflecting the unprecedented peacetime demand for aluminum, 
domestic mine production of crude bauxite continued to increase, 
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Production and shipments of crude bauxite from mines in the United States, 
1948-47, by States, in long tons 


Shipments to processing plants, con- 


Production sumers, and Government stock 
piles 
State and year 
Dried Dried 
Crude bauxite Value Crude bauxite Value 
equivalent equivalent 
Poe Georgia, and Vir- 
8: 

S AAA 229, 607 196, 393 | $1, 227, 600 224, 369 192,669 | $1, 193, 759 
AA 149, 434 128, 407 723, 470 153, 999 132, 362 751, 557 
1045... con ceniceros 83, 326 70, 960 394, 157 84, 890 72, 311 395, 717 
10465... n oosein eer 64, 371 53, 707 314, 504 65, 026 54, 206 318, 516 
1047 ARE E eh 58, 418 48, 492 301, 128 58, 418 48, 492 301, 128 

Arkansas 
AAA IAN 7,053,028 | 6,036, 490 | 29, 432,300 | 6,825,911 | 5,818,508 | 28, 487, 923 
Lt AAA A 3, 173,008 | 2,695, 317 | 13,679,027 | 3,128, 588 | 2, 657, 463 13, 465, 057 
1945 icone ae 1, 061, 911 910,049 | 5, 196, 927 1, 247, 766 1, 073, 349 5, 591, 630 
A A 1 1, 288, 764 | 1 1, 050, 347 | 1 6,578, 270 | 1,282, 099 1, 044, 939 6, 546, 469 
AAA A , 368, , 153, 6, 583, 1, 340, 988 | 1,032, 035 6, 438, 697 
Total United States: 
lr EE 7, 282, 635 | 6, 232,883 | 30,659,900 | 7,050,280 | 6,011,177 | 29, 681, 682 
A AT E 3, 322, 442 | 2,823,724 | 14,402,497 | 3,282,587 | 2,789,825 | 14, 216, 614 
lt ote done 1, 145, 237 981,009 | 5,591,084 | 1,332,656 | 1, 145, 660 5, 987, 347 
EEN coepere miei eS 1,353,135 | 1,104,054 | 6,892,864 | 1,347,125 | 1,099, 145 6, 864, 985 
1047 ee 1,427,111 | 1,202,055 | 6,884,666 | 1,399,406 | 1,080, 527 6, 739, 825 


1 Revised figure. 


Bauxite shipped from mines and processing plants in the United States, 1943-47, 
by States, in long tons 


geg LM and Arkansas Total 
Year 
bando As beunt As Gei: 
auxite auxite auxite 

shipped! | equivalent | Shipped’ | equivalent | Shipped! | equivalent 
A 188,842 | 182,350 | 6,348,478 | 5,765,491 | 6,537,320 | 5, 947, 841 
AAA 132, 533 129,568 | 2,788,019 | 2,568,770 | 2,920, 552 2, 698, 
UA eee eo Na e a 77,134 80, 567 988, 877 991, 227 1, 066, 011 1, 071, 794 
A A 52, 505 53, 829 1, 049, 125 964, 945 1, 101, 630 1, 018, 774 
tr EN 50, 024 51,291 | 1,186,726 | 1,108,932 | 1,236,750 | 1,160, 


1 Includes crude, dried, calcined, activated, and sintered. 


totaling 1,427,111 long tons (1,202,055 tons, dried equivalent) in 1947, 
despite the sharp rise in imports of foreign bauxite. Production in 
Alabama and Arkansas increased 3 and 10 percent, respectively; but 
output in Georgia declined 10 percent, and mines in Virginia remained 
closed throughout the year. 

Alabama.—Mines in the Eufaula district, Barbour and Henry 
Counties, were operated by the Alcoa Mining Co. and the D. M. 
Wilson Bauxite Co. The latter company shipped part of its 1947 
output to the Floridin Co., at whose plant in Quincy, Fla. the bauxite 
was activated for use in the petroleum-refining industry; the remainder 
of the tonnage mined was shipped directly to consumers, chiefly for 
use in refractories. The Alcoa Mining Co. operates a drying plant 
adjacent to its mines, from which dried bauxite was shipped to the 
chemical and refractory industries in 1947. 
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Arkansas.—Production of bauxite at the Saline County mines of 
the Alcoa Mining Co. was 8 percent greater in 1947 than in the pre- 
ceding year. Both underground and open-pit mines are worked by 
the company in the vicinity of Bauxite and are served by a drying and 
calcining plant that prepares the ore for shipment to alumina, abra- 
sive, chemical, and other plants. In Pulaski County, output from the 
Drury mines of the Alcoa Mining Co. declined substantially from the 
1946 level. Most of the production of these mines was calcined at 
the Drury plant of the affiliated Aluminum Ore Co. for shipment to 
the abrasive and refractory industries, but a small quantity went to 
another processor for treatment. 

At its Young mine in Saline County, the Crouch Mining Co. pro- 
duced slightly less ore than was mined in 1946. The entire output 
was calcined at the plant near Bauxite and shipped to the abrasive 
industry. | 

The Rauch Leased mine in Pulaski County was the only one oper- 
ated by the American Cyanamid Co. in Arkansas in 1947. However, 
shipments were made from ore in stock at the Heckler mine in Pulaski 
County and the Townsend mine in Saline County to the drying plant 
near Berger, where the bauxite was prepared for use in chemical 
plants. Production of ore by the company was somewhat less than 
in 1946 and was supplemented by purchases from another producer. 

The Reynolds Mining Corp. operated the Fletcher, Hurricane 
Creek, Covington, and Whitley mines in Saline County and the 
Buzbee mine in Pulaski County in 1947. The combined output 
which was 32 percent greater than 1946 production, was sold undried 
to the parent Reynolds Metals Co. for use at the Hurricane Creek 
alumina plant. | 

The Norton Co. did not operate the Norton mine in Saline County 
during 1947 but purchased ore from another company for calcining 
at its processing plant. The output of calcined domestic ore, 10 
ta less than in 1946, was for the use of the company abrasives 
plants. 

The Dulin Bauxite Co. operated the Vinson-Hoffman, Nutt- 
- Bailey, and Vick mines in Pulaski County and a calcining plant near 
Sweet Home, Pulaski County; in addition to the calcined bauxite 
produced in 1947, all of which was for abrasives, the company sold 
crude ore to the aluminum industry. Shipments of calcined bauxite 
and crude ore in 1947 were both greater than in 1946. 

Output of the Rummel mine of the Pulaski Mining Co. in Pulaski 
County was much greater than in 1946. All production went to 
other local processors, being destined eventually for the abrasive and 
chemical industries. 

The Porocel Corp. continued to operate its activating plant at 
Berger, producing activated bauxite for oil refining and use as a 
catalyst, and dried ore for the chemical industry. crude ore was 
purchased from local producers. 

Georgia.—The American Cyanamid Co. continued to operate the 
Hatton and Thigpen mines in the Andersonville district, Sumter 
County, where output was slightly less than in 1946. ore was 
dried and shipped to chemical plants. The mines of the Alcoa Min- 
ing Co. in the Hermitage district, Floyd County, were closed during 
1947. 

Virginia.—The Alcoa Mining Co. kept its mines near Spottswood, 
Augusta County, closed throughout 1947. 
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Recovery of processed bauxite in the United States, 1943-47, in long tons 


Processed bauxite recovered 


Year Crude ore Activated Dried 
9 
treated Dried | calcined, ot) Total | bauxite 
sintered equivalent 
TEE 2, 546, 840 | 1, 904, 328 344,187 | 2, 248, 515 2, 402, 401 
OA hie fete te Salas p 1, 408, 344 964, 613 152, 465 | 1,117,078 1, 188, 869 
lr A A A 874, 180 522, 533 132, 525 655, 058 719, 416 
RS SA 708, 964 426, 618 111, 312 537, 930 597, 509 
Y A A ea 655, 702 410, 727 102, 320 513, 047 564, 829 


Bauxite shipped from mines and processing plants in the United States, 1944-47, 


by consuming industries, in long tons 


1944 1945 1946 1947 
Dried Dried Dried Dried 
Industry As bauxite As bauxite As bauxite As bauxite 
shipped ! | equiv- | shipped!| equiv- | shipped 1| equiv- | shipped!| equiv- 
alent alent alent ent 
Alumina 2.............. 2, 628, 481,2, 335, 137| 816,776| 760,782, 872,311) 732,972| 1,032, 161| 907, 852 
Chemical............... 128, 503| 127,526 98, 664| 97,029)  109,406| 109, 153 91,7 91, 
Abrasivei 143, 389] 209,135| 117,493) 174,338 98, 670| 146, 868 86, 265| 129,126 
Petroleum refining, re- 
fractory,? and other... 20,179| 26,540 33,078| 39,645 21,153| 29,781 26, 596) 31,902 
Total: Long tons. ...... 2, 920, 552|2, 698, 338| 1, 066, 011/1, 071, 794| 1, 101, 630 1, 018, 774| 1, 236, 750|1, 160, 223 
Value. .......... $15, 814, 431|.......... $7, 386, 290. $7, 725, 939|--.._...-.- $8, 473, 704]... ...... 


! Includes crude, dried, calcined, activated, and sintered. 
2 Includes shipments to Office of Metals Reserve stock piles as follows: 
1944—1,594,487 tons (1,332,673 dried equivalent). 
1945—400,096 tons (339,052 dried equivalent). 
1946—33,382 tons (28,375 dried equivalent). 
3 Small quantity of bauxite shipped to makers of refractories probably included with “Abrasive.” 


- CONSUMPTION 


Consumption of bauxite for all purposes totaled 2,564,442 long tons 
(dried equivalent) in 1947, compared with 1,889,156 tons in 1940. 
The consumption figures for both years included calcined bauxite 
shipped for export to American-owned abrasive plants in Canada for 
the manufacture of crude abrasives, which are returned to the United 
States for final manufacture and use. Consumption on an as-shipped 
basis totaled 2,567,033 tons, comprising 674,623 tons of crude ore, 
1,726,714 tons of dried ore, 157,535 tons of calcined bauxite, and 
8,162 tons of activated bauxite. Of that consumed (dried-equivalent 
basis) in 1947, 47 percent was domestic and 53 percent foreign. The 
T EG industry used 92 percent of the foreign ore consumed during 
1947. 


Bauxite consumed in the United States, 1946-47, by consuming industries, in 
long tons 


[Dried bauxite equivalent] 


1946 1947 
Industry 
Domestic} Foreign | Total |Domestie| Foreign | Total 
Alumina t eege octets 684,074 | 831, 528 |1, 515,602 | 869, 796 |1, 258, 135 | 2, 127, 931 
Chemical. octava os Sa tas 96, 306 43,527 | 139,833 | 104,038 41, 004 145, 132 
Abrasive and refractory... ................ 182, 582 22,798 | 205,880 | 193,923 53, 888 247,811 
ST MR aD NERONE EN 20,804 7, 637 28, 941 33, 434 10, 134 43, 568 


983, 766 | 905,390 |1, 889, 156 |1, 201, 191 |1, 363, 251 | 2, 564, 442 
SS ES EI RE SS SS A I I SEE 


1 Includes some bauxite used in making chemicals and other products. 
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Alumina.—Bauxite consumption by alumina plants totaled 
2,127,931 long tons (869,796 tons from domestic mines and 1,258,135 
tons from foreign sources). The alumina industry consumed 83 per- 
cent of the total, compared with 80 percent in 1946. Not all bauxite 
used by the alumina industry is destined to emerge finally as alumi- 
num metal, as some of the alumina produced is used by the chemical, 
abrasive, and refractory industries and some is processed into acti- 
vated or tabular forms for use in oil refining and ceramic products. 

Chemicals.—Consumption of bauxite by producers of aluminum 
salts was 145,132 long tons (104,038 tons of domestic and 41,094 tons 
of foreign) compared with 139,833 tons (96,306 tons of domestic and 
43,527 tons of foreign) in 1946. Consumption of bauxite for the 
production of nonmetallurgical alumina is included in the figures above 
and in the preceding paragraph. In addition to bauxite, producers of 
aluminum salts reported the consumption of 16,670 short tons of 
aluminum trihydrate (prepared from bauxite by other companies), 
5,006 tons of secondary aluminum, 47,125 tons of clay, and a small 
tonnage of bichromate residue during 1947. 

Production of aluminum salts increased slightly in 1947, but ship- 
ments declined fractionally. Output of alumina for purposes other 
than aluminum production increased 10 percent, and shipments 
gained 8 percent. 


Aluminum salts and alumina produced and shipped in the United States, 1946-47 
1946 1947 
Produc- Shipments Shipments 


(short (short : 
) SN pur t Value Ship- Short Value 


Lil dci Ld | 


Aluminum salts: 


Alum: 
Ammonia...........-..... 7, 551 5| 7,391 $502, 509 5, 007 5 5,290 | $303, 839 
otasbh 5, 163 4| 5,035 372, 235 3, 782 4| 3,633 304, 098 
Aluminum chloride: 
D ey EE 7, 374 f 6, 748 252, 491 6, 862 a 6, 643 263, 384 
FYSCO A 
Aud } 17,812 { 4 hr, 726 | 2,584,133 | 18,268 { ^ Ji8, 079 3, 045, 440 
Aluminum sulfate: 
Commercial: 
General...............- 568, 345 18 |569, 435 |12, 491, 270 | 595, 612 17 |582, 222 |13, 469, 279 
Municipal.............. 11, 082 12, 268 228, 184 10, 755 8 | 10,671 162, 505 - 
Iron free. 32, 791 6 | 30,730 | 1,063,299 | 24,371 8 | 24, 419 985, 489 


Sodium aluminum sulfate. . .. \ 29, 903 { 


2 
Sodium aluminate... jos | 2,015,360 | 25,688 ( — § |}24, 108 | 1,829, 971 


Eas | Ss | | eS |S | d 


Total aluminum salts..| 680,921 |........ 679, 656 |19, 509, 481 | 690,195 |........ 675, 069 |20, 454, 095 
Alumina 1...............-...- 71, 281 o | 73,661 | 6,168,752 | 78, 238 79, 292 | 6, 774, 282 


1 Excludes alumina produced for use in making aluminum, includes activated, calcined, crude, light and 
heavy hydrate, converted to a calcined alumina equivalent. 


Abrasive and Refractory.—Producers of crude aluminous abrasives 
and high-alumina refractories used 247,811 tons of bauxite in 1947, 
or almost 10 percent of the total foreign and domestic bauxite con- 
sumed. This tonnage was 21 percent greater than the corresponding 
1946 consumption and comprised 193,923 tons of domestic ore and 
53,888 tons of foreign bauxite. 

Other.—Consumption of bauxite in the cement, steel, ferro-alloy, 
and petroleum-refining industries was 54 percent greater in 1947 
than in the preceding year. 
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STOCKS 


Stocks of bauxite on hand at mines and processing plants on Decem- 
ber 31, 1947, totaled 492,798 long tons (dried equivalent) compared 
with 478,027 tons (revised figure) at the end of 1946. Stocks at con- 
sumers’ plants increased from 252,977 tons on December 31, 1946, to 
446,434 tons on December 31, 1947, a gain of 76 percent. In addi- 
tion, there was a Government-owned (War Assets Administration) 
stock pile of 2,785,527 tons of medium-grade bauxite in Arkansas, 
on which the Reynolds Metals Co., as operators of the Hurricane 
Creek plant, held option to purchase if needed. The above figures 

exclude material held by the Bureau of Federal Supply. | 


Stocks of bauxite on hand Dec. $1, 1943-47, in long tons 


Processors Consumers Total 
Produc- j———————— —— |———————————|, Govern- | 
Year ers; e E nne Crudeana| Dried 
crude roc- roc- crude 'rude an 
Crude Crude bauxite 
essed ! essed ! processed equivalent 
LAB 494,182 | 60,727 6,767 | 861,497 | 750,481 | 2,855,896 | 5,029,550 | 4,413,456 
TIR IPC estan S 68, 163 7, 019 , 836 304, 251 3, 413, 607 4, 813, 968 4, 156, 742 
1945... .......- 346, 463 | 119,788 5,277 | 126 206,486 | 3,244,707 | 4,139,364 8, 584, 132 
19406. . ........- 2 350, 565 | 196, 599 9, 853 62, 442 | 181, 708 | 3 3, 277,090 |2 3 4,078,257 | 23 3, 516, 901 
1947. .........- 378,008 | 182,800 11, 497 35,983 | 399,314 | 33, 277,090 | 3 4, 284,851 | 33,724, 759 


1 Dried, calcined, activated, and sintered. Y 
2 Revised figure. 
3 Excludes stocks held by Bureau of Federal Supply. 


PRICES 


The average selling price in 1947, f. o. b. mines and processing plants, 
was $4.82 a long ton for crude (undried) bauxite, $7.67 for crushed 
dried bauxite, $15.99 for calcined bauxite, and $55.30 for activated 
bauxite. The corresponding prices in 1946 were as follows: $5,10 for 
crude, $6.98 for dried, $15.43 for calcined, and $48.81 for activated. 
The decline in average price for crude ore was due to the lower grade 
of ore being shipped. The weighted average price for all grades of 
domestic ore as shipped was $6.85 a long ton in 1947 ($7.01 in 1946). 
The only change in nominal market quotations for domestic bauxite 
in 1947 was a quotation of $4 to $5 a ton on crude in place of the $5 
quoted in preceding years. Quotations on foreign bauxite have not 
been published in domestic trade journals since February 1941. 


FOREIGN TRADE; 


Imports of bauxite established an all-time record in 1947, totaling 
1,821,580 long tons or 114 percent more than was received in 1946. 
Of the ore imported in 1947, 1,660,823 tons were from Surinam, 
108,562 tons from British Guiana, and the remaining 52,195 tons 
from the Netherlands Indies. By customs districts, receipts were as 
follows: 1,045,244 tons at Mobile, 709,914 at New Orleans, 28,617 
at Philadelphia, 9,768 at Massachusetts, 8,725 at Maryland, 6,895 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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at Sabine, 4,549 at New York, 2,822 at Georgia, 2,714 at San Francisco, 
and 2,331 at Buffalo. The duty on bauxite was $1 a long ton until 
January 1, 1948, when it was lowered to $0.50 a ton. 


Bauxite and aluminum compounds imported into the United States, 1943—47 


[U. S. Department of Commerce] 


Bauxite Alumina Aluminum com- 


pounds 
Year ; 
: Dried 
As im- Á 
bauxite Long Short 
E. 1 y le quivalent 1| Value tons Value tans Value 
8 (ong tons) 
Kr KEE 1, 547,854 | 1,541,929 ($10, 860, 149 12, 372 | $1, 108, 104 3 $941 
T944 ot ee eee i , DÉI | 3,844, 310 2). qo cts S AAA AA 
¿AAA 739, 581 737,081 | 5,273, 122 179 10,940 sanos ai ce 
9046 cur cda os 852,005 | | 851,148 | 5, 965, 124 4 2, 607 2 654 
1047. E , 821,580 | 1,842, 176 | 11,869, 631 |..........|.....-.....- 80 2, 348 


1 Calculated by Bureau of Mines. 
2 Less than 1 ton. 


Exports of bauxite and bauxite concentrates declined for the fourth 
successive year, totaling 94,369 long tons in 1947, compared with 
97,788 tons in 1946. Of the 1947 shipments, 80,179 tons were clas- 
sified as bauxite and other aluminous ores and 14,190 tons as bauxite 
concentrates (including alumina). All of the bauxite and other 
aluminous ores and 62 percent of the bauxite concentrates exported 
went to Canada. Most of the bauxite exported to Canada is used 
to manufacture crude abrasives, which are returned to the United 
States for final manufacture and consumption. 


Bauxite and aluminum compounds exported from the United States, 1943—47 


[U. S. Department of Commerce] 


Bauxite (including bauxite con- 
centrates), long tons 


Other aluminum 


Aluminum sulfate compounds 


Year Duel 
As ex- de Short Short 
bauxite Value Value Value 

ported equivalent ! tons tons 
T3 AA 417, 186 528,839 | $5, 575, 128 37, 946 $963, 151 2, 022 | $307, 288 
DEE 146, 638 210, 852 | 2, 928, 799 41,434 | 1,072,140 3,802.| 528,821 
Eeer 126, 077 156,129 | 2, 424, 921 37, 972 993, 869 4, 106 530, 350 
Eege esee 97, 788 127,840 | 1,599,259 37, 957 962, 938 4, 055 637, 097 
Mita E AE E E 94, 369 141,235 | 1,888,040 23, 389 706, 572 3, 753 738, 374 


1 Calculated by Bureau of Mines. 


WORLD REVIEW 


. Substantial increases in output of bauxite were recorded in most of 

the important producing countries in 1947, Surinam and Hungary 
making the most important gains. Total world output is estimated 
to have increased 41 percent over 1946. Of the 1947 total, about 67 
percent was mined in the Western Hemisphere, almost entirely in the 
United States and the Guianas, compared with 68 percent in 1946. 
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World production of bauxite, 1941-47, by countries, in metric tons ! 
[Compiled by B. B. Mitchell] 


Country ! 1941 1942 1943 1944 1945 1946 1947 
Australia: 
New South Wales......... 2, 671 1, 832 794 2, 025 1, 700 (2) (2) 
Mietoria --------- 2, 793 1, 655 1, 855 1, 842 1, 792 2, 351 d 
Austria e Zeg 879 24 18, 812 8 758 i eee 2 
Brázil sk etc 14, 365 29, 890 3 93, 000 | 3 19,000 , 000 3 17, 000 3 17, 000 
British Guiana.............. 1, 060, 979 |1, 215, 744 | 1,919,060 | 928,178 | 678, 482 |11, 137, 991 | 4 1, 318, 190 
Frate- A caeainnsi 7,420 | 639, 560 916,350 | 665,630 | 252, 416 , 242 677,372 
Germany A 12, 478 13, 752 12, 276 2 
Gold Coast 14, 886 44, 707 162,685 | 107,854 | 148, 547 116,846 | 45 82,336 
unus S e OO see 18, 000 23, 000 25, 000 10, 000 |...... GR ame 23, 500 
4 EE, GE EE eee to O 1D - 2.300. GE 
Hungarg ooo 823,410 | 988,550 | 1,001,370 | 758, 299 35, 402 101, 140 340, 260 
Ee EE 13, 170 18, 551 24, 548 12, 330 14, 116 7, 592 (2) 
Indochina, French.......... 0, , 800 |........-.- 360 2 2 2 
EE 536, 881 | 509,430 | 6 210, 634 (2) 2, 584 65, 447 164, 190 
o A E EE A A A AAA AO AA 
Ja nan EM O AAA AA EE 2:D00 AAN A kg EE 
Malayan Union............. 726,140 | 7 54,700 | 7 168,336 | 7 72,343 |.........- (3) (2) 
Netherlands Indies............ 171, 821 | ? 297, 700 | 7 649, 760 | ? 275,017 (D. AA (2) 
Palau Island 8 .......-... , 297 | 135, 669 104, 223 U o AE AAA AA AA 
Portuguese East Africa...... 1, 352 1, 860 3, 272 6, 177 4, 369 1, 469 (2) 
Rumania...................- 9, 762 15, 041 12, 633 2 2 
Spall DEEG 1, 393 2, 214 23, 947 2, 921 5, 119 4, 926 5, 775 
enke Ch d cer cuc 1, 198, 900 |1, 227, 512 | 1,655, 147 | 625, 804 | 4 683,990 | 4 857, 843 | 41, 809, 837 
U. S. S. R. (estimate). _..... 325,000 | 198,000 313, 000 | 355,000 | 3 400,000 | 3 425, 000 3 475, 000 
United Kingdom: 
Northern Ireland.......... 13, 090 95, 724 107, 924 44, 502 36, 981 A WEE 
United States (dried equiv- 
alent of crude ore)......... 952, 090 |2, 643, 797 | 6,332, 921 |2, 869,045 | 996,754 | 1,121,774 | 1, 221, 348 
Yugoslavia................-- 9 203, 000 | °? 86,000 (2) (2) (2) (2) OI 
Total... zmelczs 6, 110, 000 |8, 358, 000 |13, 955, 000 |7, 102, 000 |3, 520, 000 | 4, 591, 000 | 6, 469, 000 


1 Bauxite is produced in French West Africa, but production data are not available. 
? Data not available; estimate by author of chapter included in total. 
3 Estimate. 
1 Exports. 
5 January to September, inclusive. 
6 January to June, inclusive. 
7 Imports into Japan, Formosa, and Korea in fiscal year ended March 31 of year following that stated; 
preliminary figures. 
" 3 Imports into Japan and Formosa in fiscal year ended March 31 of year following that stated; preliminary 
gures. 
? Croatia only; estimate for rest of Yugoslavia included in total. 


Australia.—In view of plans developing toward an aluminum indus- 
try in Australia, keen interest has been aroused in the discovery of 
extensive additional deposits of bauxite in New South Wales. The 
deposits are estimated to contain 14,000,000 to 20,000,000 tons of 
bauxite amenable to treatment by the Bayer process. Although the 
alumina content is low, tests indicate this disadvantage would be 
offset by low caustic-soda consumption. Most of the Australian de- 
posits found thus far have been of low alumina content, those in the 
Gippsland area of eastern Victoria being of the highest grade. Total 
reserves of usable ore, as now known, would sustain the contemplated 
aluminum industry for about 75 years. 

Brazil.—Owing to the failure of the aluminum industry in Brazil 
to achieve sustained operation, all bauxite output has been either 
exported or used internally for chemicals and other products. Output 
consequently has been limited to a small fraction of the extensive 
reserves in the Pocas de Caldas and Ouro Preto districts. 

It was reported in 1947 that another attempt would be made to 
develop the deposits of phosphatic bauxite on the island of Trauhira 


BAUXITE 181 


off the coast of Maranhao State. Lack of labor and unfavorable 
climate were the most formidable barriers to exploitation. 

British Guiana.—Much of the bauxite production of British 
Guiana in recent years has been exported to Canada by the major pro- 
ducer, the Demerara Bauxite Co., Ltd., controlled by the Aluminum Co. 
of Canada. The only other producer has been the Berbice Bauxite 
Co., an affiliate of the American Cyanamid Co. However, during 
1947, both the Permanente Metals Corp. and the Reynolds Metals Co. 
obtained exploration concessions on thousands of acres in the Esse- 
quibo River area. If promising deposits are located, it is quite pos- 
sible that one of the two companies will start mining operations. 

China.?—Recent discovery of a deposit of trihydrate bauxite in 
China lends encouragement to the possibility of developing an alumi- 
num industry on the Chinese mainland. Extensive deposits of alunite, 
aluminous shale, and bauxite of diaspore character have been known 
in the country for some time, but the latest find (about 500,000 tons) 
in the Changpu district of Fukien Province is the first gibbsite dis- 
covered and would be readily usable in Bayer-process alumina plants. 

France.—Output of bauxite in France increased 42 percent in 1947 
and was back to its prewar level, despite the loss of much of the export 
trade with the United Kingdom (where alumina reduction capacity 
has been decreased). Although hampered by rising prices, lack of 
transportation, and shortage of power for aluminum production, 
France's domestic consumption of bauxite was much greater in 1947 
than before the war. l 

Greece.—Although war damage to bauxite mines in Greece was 
considerable, output was being expanded during 1947. The chief 
obstacles to production were the unsettled conditions in regard to 
labor and foreign exchange and the difficulty of finding markets. 

Hungary.—In view of the almost complete disruption of aluminum 
production in Germany, sentiment in Hungary favored an attempt at 
establishing the country as the leading aluminum producer of Central 
Europe. Bauxite production under joint Russo-Hungarian operation 
in 1947 was greatly advanced over 1946. It was indicated at the end 
of the year that nationalization of the bauxite, alumina, and aluminum 
industries would soon be effected. Another development was a trade 
agreement with Yugoslavia, designed to further the growing aluminum 
industry. 

Italy.—Loss of bauxite sources in the Istrian Peninsula, which was 
ceded to Yugoslavia after the war, was a blow to the Italian bauxite 
and aluminum industry. However, it was reported that new deposits 
in southern Italy were important enough to offset the loss appreciably. 
Rehabilitation of alumina plants called for increased ' production of 
bauxite, resulting in a rise of 150 percent in output in 1947 over 1946. 

Jamaica.—Important undeveloped resources of bauxite lie on this 
island, which is considerably closer to the United States than the 
Guianas. Estimates of total reserves range from 100,000,000 tons to 
350,000,000 tons. Interested companies are the Aluminum Co. of 
Canada, Permanente Metals Corp., and the Reynolds Metals Co. 
Preliminary testing by the latter company indicated adaptability of 
the ore, which is partly diasporic, to treatment by the Bayer process. 


2 Kleinhans, Richard E., The Light-Metals Industries in China: Bureau of Mines, Mineral Trade Notes 
vol. 26, No. 2, Spec. Suppl. 23, February 1948, 18 pp. 
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The island may well become one of the important sources of supply for 
the American aluminum industry. 

Netherlands Indies.—Although some shipments were made from 
stock early in 1947, production at the principal mines on the island 
of Bintan did not get under way until late in the year. Reserves on 
Bintan, Singkep, Pesik, Selajar, Keling, and Lalang Islands were 
regarded as probable bauxite sources for the rehabilitated alumina 
pan on Formosa, for Japan, and the United States. Most of the 

intan ore is of high grade, and transportation conditions are favorable. 

Palau.—Investigation of deposits formerly worked by the Japanese 
on the island of Babelthuap, in the Palau group, disclosed an important 
new source of supply available to the United States or to possible new 
aluminum-plant developments in the Far East. Reserves of ore were 
estimated at 5,000,000 tons. However, considerable rehabilitation 
and new development would be necessary before actual production 
could begin. | 

Surinam.—Production in this country, the most important supplier 
of the United States aluminum industry, increased phenomenally in 
1947. The 1,809,837 tons produced during the year eclipsed the 
previous record, set in 1943, by 9 percent, and the Surinaamsche 
Bauxiet Maatschappij (affiliate of the Aluminum Co. of America) was 
planning additional drying and calcining equipment, so that produc- 
tion could be further increased. With Alcoa furnishing bauxite for 
the Baton Rouge, La., plant of the Permanente Metals Corp., the 
burden of supply fell on the Surinam producer. 

In Surinam, as in British Guiana, the Permanente Metals Corp. and 
the Reynolds Metals Co. were pursuing investigations toward possible 
development of additional sources of bauxite supply. 


Bismuth 


. By SAMUEL A. GUSTAVSON 


GENERAL SUMMARY 


40-PERCENT increase in domestic refinery production of 
metallic bismuth more than offset a 26-percent decrease in 
imports in 1947, and the total supply of bismuth metal avail- 
. able for consumption in the United States (other than that provided 
by drafts on stocks) was 16 percent greater than in 1946. Stocks held 
in the United States by foreign and domestic producers decreased 8 
percent during 1947. Producers’ shipments to industry in 1947 indi- 
cate that the demand for bismuth for pharmaceutical use declined . 
considerably, whereas the demand for metallurgical use showed a 
marked increase. Inventories of the Office of Metals Reserve were 
completely disposed of to industry and to the Government strategic 
stock pile. The quoted price of metallic bismuth rose from $1.80 
per pound to $2 per pound on February 21, with no further change the 
remainder of the year. | 


DOMESTIC PRODUCTION 


Bismuth is produced in the United States as a byproduct in the - 
smelting of domestic and foreign lead and copper ores whose primary 
value in bismuth is negligible, and from Mexican bismuth-lead bullion. 
Increases in output of both lead and copper led to a 40-percent in- 
"crease in production of domestic refined bismuth in 1947 over 1946. 
The Bureau of Mines is not at liberty to publish data showing domes- 
tic production of bismuth. "The three primary producers of bismuth 
metal in the United States are the American Smelting & Refining Co., 
Anaconda Copper Mining Co., and United States Smelting, Refining, 
& Mining Co. 


CONSUMPTION AND USES 


Domestic consumption data are not available for 1947. "The 
Office of Materials. Distribution (and predecessor war agencies), 
United States Department of Commerce, collected these data durin 
1942-46, but bismuth ¡reports to that agency were discontinue 
December 31, 1946. A use distribution of bismuth metal sales in 
n States during 1947 has been estimated in the following 
table. | 
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Bismuth consumed in the United States, 1945-47, by uses 


1945 ! 1946 1 1947 2 
Fe P t of P tof; P t of 
ercent o ercent o ercent o 
Pounds total Pounds t tota 
Pharmaceuticals..........................- 839, 458 51 831, 882 63 52 
Fabricating alloys. .......................- 371, 334 23 306, 891 23 34 
Ammunition solders... ------------------ 91, 250 6 68, 860 5 (3) 
Fuse alioeg -0222000 77, 169 5 38, 900 3 (3) 
Aluminum alloys.........................- 58, 107 8 33, 514 2 3 
OU OR MEIN Oia en EE 197, 975 12 50, 221 4 11 
Total eonsumption. ................- 1, 635, 293 100 | 1,330,268 100 100 


1 Figures compiled by Civilian Production Administration, now Office of Materials Distribution. 
? Estimated by producing companies. 
3 Included in other. 


Manufacturers of pharmaceuticals purchased about 52 percent of 
the total bismuth sold. Important pharmaceutical uses include 
indigestion remedies, antisyphilitic drugs, and cosmetic powders. 

The metallurgical industry purchased about 48 percent of the total 
bismuth sold. Uses include low-melting alloys of cadmium, tin, lead, 
-and bismuth which are used in fire-protection apparatus; molds; 
filling supports in bending thin-wall tubing; machinery anchors; and 
spray coats on wooden patterns. Other bismuth alloys are used as 
solders, coatings for selenium rectifiers, and electrical fuses. Alumi- 
num alloys, malleable irons, and certain steels have better machina- 
bility;if they contain a small quantity of bismuth. 


. STOCKS 


Stocks of bismuth metal held in the United States by the three 
domestic producers and the Cerro de Pasco Corp. on December 31, 
1947, were 8 percent less than stocks held on December 31, 1946, and 
considerably less than quantities held &t similar periods during the 
years immediately preceding the recent World War. Stocks held by 
distributors and consumers are not available, as the Office of Materials ' 
Distribution, United States Department of Commerce, from which 
these figures were obtained, discontinued its bismuth canvass Decem- 
ber 31, 1946. 

Bismuth metal inventories of the Office of Metals Reserve, which 
totaled 586,546 pounds on January 1, 1947, were completely disposed 
of during the year. 


PRICES 


New York quoted price for bismuth metal (Engineering and Mining 
Journal) was $1.80 per pound, ton lots, from January 1 to February 
20 and $2 per pound February 21 to the end of the year. 

The London price of bismuth ore (Metal Bulletin), 50 percent, c. 1. f., 
per pound of contained bismuth was 4s. 5d. throughout the year. 
Metallic bismuth 99.95 percent, 5-cwt. lots, was quoted at 10s. per 
EDT from January 1 through August and at 11s. for the remainder 
of 1947. 
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FOREIGN TRADE ' 


Imports.—Imports of refined metallic bismuth totaled 310,561 
pounds in 1947 compared with 422,336 pounds in 1946, a 26-percent 
decrease. Peru, the chief source, accounted for 310,545 pounds and 
Canada only 16 pounds. A quantity of bismuth, not accounted for - 
above, contained in bismuth-lead bullion also was imported from 
Peru. Virtually all of the Mexican bismuth output (see world pro- 
duction table) is imported in the form of bismuth-lead bars for refining 
in the United States. 


Bismuth imported for consumption in the United States, 1943-47 
[U. S. Department of Commerce] 


Refined metallic Bismuth com- 


Bismuth ore ! : pounds and 
bismuth mixtures 
Year 
Pounds 
Value | Pounds Value Pounds | Value 

Gross Bi con- 

weight tent 
rk poe a a clu dono ud 138, 600 48,800 | $52,400 | 2 430,874 | 2 $442, 301 13 $53 
1044. EEN 118, 739 51, 349 60, 878 303, 980 345, 796 .40 352 
A VOS t AA A So 333, 23 316: 130 ES GEES 
kr EEN (1) (1) (1) 422, 336 464, 922 |..........]|.......-.- 
lr EET (1) (1) (1) 310, 561 480, 808 |...--.-----l.-..--..-- 


1 Figures compiled by Foreign Economic Administration. Those for 1946-47 not available. 
3 An additional 71,236 pounds (valued at $43,498) reported by the U. S. Department of Commerce as 
“bismuth” is ore and is covered by that category in this table. 


Exports.—Metal and alloys exported in 1947 contained 240,833 
pounds of bismuth, an increase of 57 percent over 1946; exports of 
bismuth compounds and medicinals probably advanced. Most of the 
metal was shipped to United Kingdom, France, and Italy. 


Bismuth exported from the United States, 1945-47, by classes 


[U. S. Department of Commerce] 


1945 1946 1947 
Class ee E wg EO gg 
Pounds Value Pounds Value Pounds Value 

E A AO ARA PA 93, 960 A siet wn 
Metal and allog ` 2... 115, 543 | $149, 031 153,058 | 173,463 | 240,833 | $452,147 
Compounds and mixtures: 

ig coco ee dees 22, 197 35, 178 (1) (1) (1) (1) 

Nitrato. AA ee i cca 78, 895 105, 061 (1) (1) (1) t) 

Othoi sor dias es 22, 331 50, 902 (1) (1) (5) O 


1 Beginning Jan. 1, 1946, data not separately classified. 


WORLD REVIEW 


World production of bismuth is estimated at approximately 1,000,- 
000 kilograms (2,204,600 pounds) in 1947. The principal producers 
were the United States, Peru, Canada, and Mexico. 


! Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau 
of Mines, from records of the U. S. Department of Commerce. 
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World production of bismuth, 1942-47, by countries, in kilograms ! 
[Compiled by B. B. Mitchell] 


Country ! 1942 1943 1944 1945 1946 1947 

Argentina: Metal... ---.----------------- 13, 101 18, 000 (3) (2) (2) (2) 

: ONE A 17, 000 25, 000 21, 000 25, 000 (?) (2) 

Australia (in ore)4......_......---.-------- 762 | 5,741 , 556 4, 600 (2) (2) 

Bolivia (in ore and bullion exported)5..... 8, 896 12, 419 605 15, 337 27, 807 ; 
Canada: Metal........................... 156,605 | 184,882 56, 188 86,098 | 109, 090 134, 489 
In bullion......................- BITS dich cect EE, DE EE EEN 

China (in ore) ee 11, 000 (2) O A 1, 380 tn 

France (metal)............................ 11, 000 5, 000 3, 000 (2) (2) d 

Germany: In bismuth ore. ........-..-.-.- 17, 500 (2) (2) (2) (3) (2 

In other ores 14, 700 (2) (2) (2) (2) (2) 
E 671,000 | 666,000 | 854,000 | (2 (2) 22, 862 
Mexico (in impure bars).................- 128,041 | 175,055 | 165,379 | 161,368 76, 000 256, 000 
Pent Metal... i oce erae bue roce 373,942 | 482,920 | 416,159 | 307,446 | 221,778 233, 797 
In lead-bismuth alloy. ............. 16.913 E, eoruni 1, 500 89, 665 4, 425 

Spain (metal)... --------------------- 15, 880 15, 198 4, 910 10, 071 13, 756 (2) 

DWO0CD soos A aes IA MESA ih tec Sen DEE 12, 441 (2) 
Union of South Africa (in ore)............ 167 1, 890 818 j... 554 |.........- 

United 8185t63...... -0-2-2-2 (7) (7) (7) (7) (7) (7) 
World production (estimate).............. 1, 700, 000 |1, 400, 000 |1, 200, 000 |1, 100, 000 | 900,000 | 1,000, 000 


1 Bismuth is believed to be produced also in Brazil, Burma, Norway, Rumania, Uganda, U. S. S. R.' 
United Kingdom, and Yugoslavia. Production figures are not available for these countries, but estimates 
by author are included in total. | 

2 Data not available. Estimate by author included in total. 

3 Estimate. . 

4 Partly estimated. Excludes content of some bismuth-tungsten concentrates. 

5 Excludes bismuth content of tin concentrates exported. 

* Incomplete preliminary data for year ended Mar. 31 of year following that stated. 

? Production included in total; Bureau of Mines not at liberty to publish separately. 


Argentina.— Although a new bismuth mine was opened at San 
Francisco de Los Andes in the Province of San Juan in 1947 the total 
production of bismuth differed only slightly from that of 1946. 

Bolivia. —The Compagnie Aramayo de Mines en Bolivia and Fabu- 
losa Mines Consolidated were the principal producers of bismuth ore. 
Most of the Bolivian exports were shipped to the United Kingdom. 

Canada.—Chief producers of bismuth in Canada are the Consoli- 
dated Mining & Smelting Co., Ltd., at Trail, B. C., and the La Corne 
mine of the Molybdenite Corp. of Canada ? at Val d'Or, Quebec. 

Peru.— The world's largest producer was the Cerro de Pasco 
Copper Corp. According to official figures, bismuth exports from 
Peru since 1939, in metric tons, were as follows: 


1989 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 


— o es | ee os | amem e ossa eere | eee [| ee 


EXpOrLS...-.212.:22.2212222.252 438 383 520 346 484 446 272 311 1 238 


1 Estimated. 


Spain.—In 1947 Spain produced 48.7 metric tons of bismuth concen- 
trates as compared with 119 metric tons in 1946. The concentrates 
no in 1946 were reported to contain 14 metric tons of bismuth 
metal. 

United Kingdom.—Imports of bismuth metal were 342,205 pounds 
in 1947 compared with 486,708 pounds in 1946. ' 


3 Bonham, W. M., La Corne Mine: Canadian Min. Jour., vol. 68, No. 12, December 1947, pp. 881-884. 


Cadmium 


By RICHARD H. MOTE 


GENERAL SUMMARY 


OMESTIC cadmium supplies were substantially improved in 
D 1947 as compared with 1946. Marked gains in production of 

metal and compounds, together with expanded imports, com- 
bined to exceed the 12-percent rise in consumption and permitted a 
30-percent expansion of total industry stocks. Prices advanced 
early in the year from $1.50 à pound for commercial sticks and $1.55 
for patented shapes to $1.75 and $1.80, respectively. 


Salient statistics of the cadmium industry in the United States, 1943-47, in pounds 
of contained cadmium 


1943 1944 1945 1946 1947 
Production (primary) ....................- 8, 466, 963 | 8,779,856 | 8,383,629 | 6,471,187 8, 508, 146 
ports (Metal) erer 48, 891 66, 627 23, 724 17, 415 20, 292 
Exports (metal)-_-._..---------------------- 156, 844 548, 015 102, 199 140, 385 303, 401 
Consumption.----------------------------- 7,981,000 | 8,865, 000 | ! 8, 642, 799 |126, 983, 610 | 17,800, 821 


1 Apparent consumption. 
2 Revised figure. 


DOMESTIC PRODUCTION 


The most important cadmium mineral is greenockite (CdS, 77.8 
- percent cadmium), which occurs in minor quantities associated with 
virtually all zinc ores and to a lesser extent with lead and copper 
ores containing zinc mineralization. The cadmium content is never 
large enough, however, to permit profitable mining for the sole pur- 
pose of recovering the cadmium. Thus the quantity of cadmium 
contained in ores is rarely determined. In zinc concentrates the 
cadmium content seldom exceeds 1 percent, which is exceptional. 
Zinc concentrates from the Tri-State region average 0.35 percent 
cadmium and concentrates from mines in the Rocky Mountain region 
and far West rarely carry more than 0.2 percent cadmium. 

The entire domestic supply of primary cadmium is recovered con- 
currently with the treatment of ores of other metals as a byproduct 
from the flue dusts of zinc-blende roasting furnaces and lead blast 
furnaces, from zinc dust collected in the early stages of distillation 
in zinc retorts, and from the sludges of electrolytic zinc plants. A 
small quantity of secondary metal is recovered from old bearings and 
other alloys but constitutes no great part of the total supply. As 


187 
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most reduction plants participating in the recovery of cadmium treat 
both domestic and foreign cadmium-bearing materials without deter- 
mining the cadmium content of either, the origin of the metal pro- 
duced from domestic sources is a matter of conjecture. Thus the 
data presented as domestic cadmium production in this chapter are 
not comparable to those given in other chapters of this volume for 
metals like copper, lead, and zinc. 


Cadmium produced and shipped in the United States, 1943-47, in pounds of 
contained cadmium 


1943 1944 1945 1946 1947 
Production: 
Primary: 
Metallic cadmium--------------------- 8, 396, 292 | 8, 453, 470 7, 982, 579 | 6, 200, 398 8, 007, 287 
Cadmium compounds !................ 70, 671 326, 386 451, 050 270, 789 500, 859 
Total primary production. ....-..--.. 8, 466, 963 | 8, 779,856 | 8,383,629 | 6, 471, 187 8, 508, 146 
Secondary (metal and compounds)! 3____ 162, 424 106, 850 72, 473 355, 104 104, 764 
Shipments by producers: 
Primary: 
Metallic cadmium... .. ................ 8,326,768 | 8,551,424 | 7,938,658 | 6, 180, 265 7, 852, 907 
Cadmium compounds 1................ 137, 952 285, 203 451, 050 270, 789 500, 859 
Total primary sbipments 8, 464, 720 | 8, 836,627 | 8,389,708 | 6, 451, 054 8, 353, 766 
Secondary (metal and compounds)! 2___- 187, 913 106, 850 67, 513 360, 924 134, 793 
Value of primary shipments: 
Metallic cadmium... .................... $6, 570, 546 | $6, 435, 124 | $6, 106, 992 | $6,004, 572 | $12, 358, 526 
Cadmium compounds ?.................. 108, 844 213, 902 347, 308 267, 033 788, 352 
Total valle EE 6, 679, 390 | 6,649,026 | 6,454,300 | 6,361,605 | 13, 146, 878 


1 Excludes compounds made from metal. , 

2 Bureau of Mines not at liberty to publish figures separately for secondary cadmium compounds. ` ` 
, 3 Mée cht Ce contained in compounds made directly from flue dust or other cadmium raw materials 
except metal). 


The domestic output of primary metallic cadmium increased 29 
percent in 1947 to the highest level since the peak year of 1944. The 
production of cadmium contained in primary compounds also in- 
creased, but the recovery of secondary metal dropped sharply. 

A list of plants producing cadmium metal in the United States in 
1947 follows: 


Primary metallic cadmium 


Colorado: Denver—American Smelting & Refining Co. 
Idaho: 
Bradley—Bunker Hill & Sullivan Mining & Concentrating Co. 
Kellogg—Sullivan Mining Co. 
Illinois: Fairmont City—American Zine Co. of Illinois. 
Kansas: Galena—Eagle-Picher Co. 
Missouri: Herculaneum—St. Joseph Lead Co. 
Montana: Great Falls—Anaconda Copper Mining Co. 
Oklahoma: 
Bartlesville—National Zinc Co., Inc. 
Henryetta—Eagle-Picher Mining & Smelting Co. 
Pennsylvania: 
Donora—American Steel & Wire Co. 
Josephtown—St. Joseph Lead Co. 
Palmerton—New Jersey Zinc Co. 
Texas: Corpus Christi—American Smelting & Refining Co. 


Secondary metallic cadmium 


Arkansas: Jonesboro—Arkansas Metals Co. 
Michigan: Detroit—Aetna Smelting & Refining Co. 
New York: Whitestone—Neo-Smelting & Refining, Inc. 
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The total output of cadmium oxide and sulfide increased 10 percent 
in 1947 to 1,700,941 pounds of contained cadmium. Data for the 
production of other cadmium compounds are not available for 1947. 


Cadmium oxide and cadmium sulfide produced in the United States, 1943-47, in 


pounds 
Oxide Sulfide ! Oxide Sulfide ! 
Year Year 

Gross | Cd con-| Gross Cd con- Gross | Cd con- Gross Cd con- 

weight tent weight tent weight tent weight tent 
1943. ...... 537, 357 | 469, 976 671, 831 | 227,045 || 1946...... 364, 285 | 317, 767 | 3,637, 177 | 1, 225, 680 
1944 __..... 571,366 | 499, 507 | 1,312, 263 | 466, 794 || 1947._..... 449, 847 | 392, 556 | 3, 501, 508 | 1, 308, 385 
1945......- 439, 415 | 383, 553 | 1, 731,510 | 637, 667 


1 Includes cadmium lithopone and eadmium sulfoselenide. 


CONSUMPTION AND USES 


The apparent consumption of cadmium in all forms in 1947 totaled 
7,800,821 pounds, a 12-percent increase over 1946. The gain in con- 
sumption resulted not only from increased use of the metal for plating 
and in alloys, but also from increased use of cadmium compounds. 
About 95 percent of the available cadmium is consumed in electro- 
plating, bearing alloys, and pigments, and the remaining 5 percent 
goes into miscellaneous alloys, laboratory reagents, and photographic 
chemicals. 

Electroplating.—The principal use of cadmium metal is as a pro- 
tective coating for iron and steel, and, to a much smaller extent, 
copper alloys. Its chief advantages as an electroplating medium as 
compared to zinc are as follows: (1) Thinner coatings provide equal 
protection; (2) the rate of deposition for a given quantity of electric 
current is larger, hence electricity costs are reduced; (3) cadmium re- 
tains its metallic luster longer; (4) plated parts are more easily sol- 
dered; (5) cadmium has a greater resistance to atmospheric corrosion; 
(6) it is superior in throwing power, or ability to deposit uniformly 
in recesses; and (7) corrosion by galvanic action is more effectively 
minimized. A disadvantage of cadmium plating is its low resistance 
to acids. 

Cadmium Bearing alloys.—Cadmium-base bearing metals are used 
successfully in internal-combustion engines that operate at high speeds 
and temperatures. The bearing alloys are generally of two types, the 
cadmium-nickel bearing composed of 98.5 percent or more cadmium 
and 1.2 percent nickel, and the cadmium-silver bearing containing 
98.3 percent or more cadmium, 0.7 percent silver, and 0.6 percent 
copper. “Graph-alloy”, a cadmium-impregnated graphite containing 
30 to 35 percent cadmium, is used in oilless bearings, bushing linings, 
and contacts for controller switches. 

Cadmium Solders and Other Cadmium Alloys.—A minor use of 
cadmium metal is in the manufacture of low-melting-point alloys for 
soldering and brazing and fusible alloys for sprinkler apparatus, fire- 
detector systems, and valve seats for high-pressure gas containers. 
Listed in the following table are the nominal compositions and typical 
uses of the more common cadmium alloys. 
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Composition of cadmium alloys for soldering and other uses, in percent 


Type . | Use Cd | Ag | Zn | Pb | Sn | Cu | Bi 
1. Lead-tin-cadmium. ..... Mee joiningilead covered A E 68 | 23 |.....|...- 
2 D slcoG. itn Fusible alloy for sprinkler apparatus | 18 |.....|..... 32 | 50 A 
and other safety devices. - 
8. Zinc-cadmium-lead..... sae for electrical and plumbing | 10 |..... 1.5! Sab LL 
es. 
4. Tin-cadmium-lead -__....|-..-.d0_-..------------------------ +--+ 10-1. spe 8S5]. Diosa. 
5. Silver-brazing alloy..... For brazing copper, copper-base 5| 20] 30 |.....|..... 45 |... 
alloys, nickel, silver, steel, and iron. 
6. DO. xao ue M etit Low-melting-point alloy (Easy Flo) 18 | 50 | 16.5].....|....- 15. 5|.... 


for joining steel, stainless steel, iron, 
copper, copper-base alloys, nickel, 
| and nickel alloys. 
7. Wood's alloy...........- For making seals and connections in | 12.5......|..... 25 | 12. 51. 50 
glass apparatus. 


Cadmium Compounds.—Cadmium sulfide and cadmium sulfo- 
selenide are standard agents for producing yellow and red colors, 
respectively, in paint, soap, rubber, ceramics, paper, printing ink, 
and other products. Virtually all the cadmium oxide, hydrate, and 
chloride produced is used in cadmium plating solutions. Cadmium 
bromide, chloride, and iodide are used in photographic films, process 
engraving, and lithographing. 


Apparent consumption of cadmium in the United States, 1946-47, in pounds 


1946 1947 1946 1947 
Supply: Withdrawn: 
otal stocks Jan. 1! ...| 1,723,812 | 1,088, 419 Exports (metal)...... 140, 385 303, 401 
Production (primary)..| 6,471,187 | 8,508,146 Total stocks Dec. 31 1.| 2 1, 088, 419 1, 512, 635 
Imports (metal)....... 17, 415 20, 292 


Total withdrawn...| 3 1, 228, 804 1, 816, 036 


Total supply......... 8,212, 414 | 9, 616, 857 a | 
Apparent consumption... | 2 6, 983, 610 7, 800, 821 


1 Excludes consumers’ stocks, which were about 1,000,000 pounds at the end of 1944 (latest date for which 
figures were compiled). 
2 Revised figure. 


STOCKS 


Total domestic stocks of cadmium metal and compounds, excluding 
consumers' stocks for which data are not available, increased 39 per- 
cent in 1947. Details are given in the following table. 


Cadmium stocks at end of year, 1946-47, in pounds of contained cadmium | 


1946 ! 1947 


Metallie | Cadmium Total Metallic | Cadmium Total 
cadmium! compounds] cadmium | cadmium | compounds; cadmium 


re rear LT TES ES A | ES | TTS | A | lic 


Producers AMA 260, 081 |...........- 260, 081 443, 870 |...........- 443, 870 
Compound manufacturers. ........ 24, 657 75, 539 100, 196 26, 620 214, 960 241, 580 
Distributors 2...................... 125, 545 21, 637 147, 182 315, 710 27,013 342, 723 
Government 3.__...----.-.---.----- 580, 960 |............ 580, 960 484, 462 |...........- 484, 462 

Total stocks 4................ 991, 243 97,176 | 1,088, 419 | 1, 270, 662 241,973 | 1,512,635 


1 Figures partly revised. 

2 Comprises principally 6 largest dealers. 

3 Excludes cadmium in national strategic stock pile. 

* Excludes consumers' stocks, which were about 1,000,000 pounds at the end of 1944. 
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PRICES 


The quoted New York price was $1.50 a pound for commercial 
sticks and $1.55 & pound for patented shapes until February 17, when 
it advanced to $1.75 and $1.80, respectively, at which levels it re- 
mained the balance of the year. The average price for domestic 
metal, as reported to the Bureau of Mines by primary producers, was 
$1.57 a pound in 1947, compared with 99 cents in 1946, 77 cents in 
1945, 75 cents in 1944, and 79 cents in 1943 and 1942. 


FOREIGN TRADE * 


In 1947 total imports for consumption of metallic cadmium and of 
cadmium contained in flue dust increased 42 percent in weight and 
A percent in value. Exports of cadmium increased 267 percent in 
value. 

Imports. — Imports of cadmium-bearing flue dust increased 43 per- 
cent above the 1946 rate. Mexico was the only country from which 
flue dust was imported in 1947. Metallic cadmium imports increased 
17 percent over 1946; but, except for 1940, the quantity imported 
was the lowest since 1932, ‘when no imports ‘of cadmium inetal were 
recorded. Of the 20,292 pounds of metal imported in 1947, Canada 
supplied 72 percent and Peru 18 percent. For the first time since 
E no imports of cadmium metal were received from the Belgian 

ongo. 


Cadmium metal and flue dust imported for consumption in the United States, 
1945-47, by countries 


[U. S. Department of Commerce] 


1945 1946 1947 


Country 
Pounds Value Pounds | Value | Pounds Value 


Metallic cadmium 


Belgian Congo. .......................... 25,798 | $22,997 6, 700 $5, 444 A AA 
Belgium and "Luzembourg TONO rS. IUE D 2, 240 5, 366 2, 000 $7, 073 
Canada cso eee eie EE 672 793 3, 568 5, 459 14, 612 20, 551 
SE 2, 254 2, 029 4, 907 7,629 3, 658 4, 508 
Ee e EE, A, et oo ete A A 2 150 
United MAA A eee se AO WEEN 20 63 


— ec Cee A Ee 
a fee A A G ss os || etree cE E e 


Flue dust (Cd content) 
MEXICO. ooo a 2, 192, 085 992, 286 ed Geck 2, 355, 588 | 1, 673, 153 
Netherlands EE EE, EE 3, 539 19, 39 AE bia GER 


EE EEE | EE EE |} oe | aac comments Ä ome EE Ye EET 


PP Pa a tee o ERS | a ERS aa 


2, 221, 409 |1,018, 105 |1, 670,320 | 641,789 |2, 375, 880 | 1, 705, 498 


Exports.—The total value of cadmium exported in 1947 was over 
three and one-half times greater than that in the previous year. 
Cadmium-metal exports increased 116 percent in quantity and 356 
percent in value; but drosses, flue dust, residues, and scrap dropped to 
4 V Dercent of the 1946 expor ts. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.8, Department of Commer 
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Tariff.—In accordance with the Canadian Trade Agreement of 1939, 
the duty on cadmium metal remained at 7% cents per pound during 
1947. Cadmium contained in flue dust remained duty free. 


Cadmium exported from the United States, 1945-47, gross weight, by kinds 
[U. 8. Department of Commerce] 


1945 1946 1947 
Kind E 
Pounds | Value | Pounds | Value Pounds | Value 
Dross, flue dust, residues, and serap...... 2, 333, 720 | $197,927 | 459,775 | $45, 587 18, 251 $21, 838 
Mel EE 102,199 | 100,493 | 140,385 | 163,879 | 303, 401 746, 804 
AllOYS. els nc cope cse was aue à 8 75 t, i cS APA 
Salts and compounds. ...................- 10, 895 10, 781 (1) O) (1) (1) 


O E SLILIALAGLAXOo «QU Da——— —— | eer | qe ey ED 


1 Not available. 


WORLD REVIEW 


World production of cadmium in recent years, insofar as data are 
available, is shown in the accompanying table. 


World production of cadmium, 1989-47, by countries, in kilograms 
{Compiled by B. B. Mitchell] 


Country 1939 1940 1941 1942 1943 1944 1945 1946 1947 
AaS (Tas- 
ania)......-.--- 175, 150| 175,232] 194,975] 165,821| 160,100| 253,972] 223,784] 224,128] 191,360 
Belgian Congo.....|.......-.|.-------- 3,086|  27,344| 23,094| 21,544| 18,223| 16,571] 26,000 
Belgium........... 1 530, 800| (2) q 2 2 (2 2 , 900} 3 86, 300 
Canada............ 426, 234| 411,917| 567, 573| 521,158| 356,804] 239,032) 293,048| 364,073} 315,671 
France- 130, 000 ; 20,000! 10,000} 10,000 ,250 7 47,000| 43,000 
Germany.......... 400,974| 296, 194| 371,944| 243,194| 275,783| 209,105| (2 ) (2) 
Dale. 146, 417| 214,871} 184,016| 122,785] 95,300] 38,800| 13,700)  25,000| 38,400 
Japan............-- j (3) 4 102, 000| 4 112, 000| 4 85,000; 522,000 6 900 8, 710 
Mexico 7..........- 816,584| 815,734| 906,577| 854,264| 801,092| 682, 295/1, 052, 766| 717,000| 778,000 
Norway .........-- 138,000| 98, 25,048| 13,482| 11,355. 10, 000 ,000| 50, 314 
EE, Med eege AAN 2,131; 3,053| 2174] 9,320 1,388/ 1,255 
Poland cocino 220, 898] 234, 960| 235,867| 231,784] 219, 991| 195,044|  49,150| 115,000| 571,000 
South-West 
Africa? 82, 155| 39,634) 225, 450|__._____. E A, A GE A 
U. S. S. Rocca 950,000] (3) (2 (3) (3) (2) (2) (2) (3) 


United Kingdom..| 105,686] 182,797) 148,324] 152,406] 167,828) 197,312, 178,714} 107,954| 106, 685 
United States: 
Metallic cad- 


mium.......... 2, 001, 026,2, 791, 484/3, 146, 976/3, 321, 797,3, 808, 474/3, 834, 409/3, 598, 139/2, 812, 43913, 632, 025 
Cadmium com- 

pounds (Cd |: 

content)... 171, 900 95,000; 134, 000 21, 600 32,100; 148,045, 204,592} 122,827, 227, 185 

'Total.......- 4, 577, 000/4, 659, 000,5, 172, 000|4, 991, 000,5, 337, 000,5, 301, 000/4, 899, 000,4, 229, 000,5, 123, 000 

1 Exports. ' i 
2 Data not available; estimate by author of chapter included in total. 
3 Incomplete data. 


4 Preliminary data for fiscal year ended Mar. 31 of year following that stated. 

$ April to September, inclusive. 

¢ November to December, inclusive. l 

7 Cadmium content of flue dust exported for treatment elsewhere; represents in part shipments from stocks 
on hand. To avoid duplication of figures, data are not included in the total. 

8 January to July, inclusive. 

? Estimated average for 1936-38. 


Carbon Black 


By F. S. LOTT, H. BACKUS, anb P. M. TYLER 


GENERAL SUMMARY 


HE carbon-black industry achieved new records in output and 
(LES in 1947, but gains over 1946 were modest in contrast with 
the rapid growth of 1943-46. Production increased 6 percent 
over the 1946 record to 1,318,965,000 pounds, with contact and 
furnace types participating in the gaih about equally. Sales of 
1,319,760,000 pounds were 4 percent greater than in 1946 and exceeded 
total production for the second successive year. Channel blacks 
were in urgent demand throughout 1947, but furnace grades were in 
easier position after the first few months, when sales decreased. 
Producers’ stocks of contact blacks declined to 8,619,000 pounds 
on December 31, 1947, less than 5 days’ supply; but furnace stocks 
increased over 7 million pounds to 66,493,000 pounds, equal to about 
36 days’ supply at the December rate of sales. | 
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FIGURE 1.—Production, stocks, and deliveries of carbon black, 1919-47. 
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A further expansion of exports to 319,076,000 pounds, 18 percent 
above the 1946 record, represented the only significant gain in markets 
D carbon black in 1947 and undoubtedly was a factor in maintain- 

the high rate of demand for contact blacks. Requirements for 
a ber processing in the United States were reduced after the first 
quarter of 1947, but sales to the rubber industry were slightly 
higher than the 1946 record, increasing from 941,464,000 pounds to 
943,580,000 pounds. 

Deliveries of 32,260,000 pounds of carbon black to ink companies 
exceeded the 1946 record by 9 percent, reflecting a high rate of activity 
in printing and publishing. A les to paint and miscellaneous trades 
declined from the unusually high levels of 1946. 

Although the growing importance of furnace-type blacks has re- 
strained investment in new channel plants since the war, demand for 
channel-type blacks has continued at record levels, stimulated by the 
resumption of large-scale processing of natural rubber in the United 
States and many foreign countries. 


Salient statistics of carbon black produced in the United States, 1943-47 


1943 1944 1945 1946 1947 
Number of producers reporting............ -21 22 21 22 21 
Number of plants. 2-2-2 - 54 54 59 60 63 
Quantity produced: 
By States and districts: 
Louisiana. --..oocooooocoo...- pounds..| 109, 609, 000| 160, 019, 000| 168, 229, 000} 191, 857, 000) 190, 252, 000 
Texas: 
Panhandle district........-... do....| 345, 447, 000| 401, 556, 000] 541, 464, 000, 596, 678, 000) 633, 250, 000 
Rest of State. ................. do....| 61,898,000| 99, 606,000] 179, 974,000, 234, 172, 000| 262, 523, 000 
Total Texas... do....| 407,345, 000| 501, 162, 000| 721, 438, 000| 830, 850, 000| 895, 773, 000 
Other States do....| 76, 467,000} 140, 679, 000 163, 131, 000| 221, 714, 000 232, 940, 000 
Total United States........... do....| 593, 421, 000| 801, 860, 000/1 052 798,000,1,244,421,000/|1,318,965,000 
By processes: 
Contact processes 1.............. do....| 379, 923, 000| 414, 676, 000) 538, 539, 000| 619, 109, 000| 653, 966, 000 
Furnace processes............... do....| 213, 498, 000 387, 184, 000 514, 259, 000; 625, 312, 000 664, 999, 000 
Stocks held by producers Dec. 31: 
Contact types...................-. do....| 196,913,000} 58,036,000} 64, 956, 000| 17,006,000) 8, 619, 000 
Furnace Cepnes --2oooococoocococo. do....| 8,302,000} 11, 207,000} 37,049,000} 59,222,000, 66, 493, 000 
TOA do....| 205, 215,000} 69, 243, 000| 102,005,000} 76, 228, 000| 75, 112, 000 
EE ere do....| 1,661,000 402, 000 1, 000 458, 000 321, 000 
Quantity sold: 
Domestic deliveries— 
To rubber companies. .......... do....| 473, 473, 000| 738, 029, 000| 804, 386, 000| 041, 464, 000| 943, 580, 000 
To ink companies............... do....| 23,530,000| 24,479,000| 22,824,000, 29,561,000} 32, 260, 000 
To paint companies............. do....| 3,945,000}  5,315,000| 7,421,000} 9,312,000} 8,137,000 
For miscellaneous purposes.....do....| 23,440,000| 12,616,000| 11,631,000| 18,318,000} 16, 707, 000 
Total domestic deliveries...... do....| 524, 388, 000| 780, 439, 000| 846, 262, 000| 998, 655, 000/1,000,684,000 
EDOT 41.2:2.21922.2 522 522 06 do....| 104, 912, 000 156, 991, 000 173, 713, 000 271, 085, 000 319, 076, 000 
Total sold--------------------- do....| 629, 300, 000| 937, 430, 000|1,020,035,000|1,269,740,000/1,319,760,000 


Wave HS $20, 248, 000} $29, 411, 000| $42, 323, 000| $59, 988, 000} $70, 639, 000 
fece per pound. .............. cents. . 3. 41 3. 67 4.02 4. 82 5. 36 
Estimated quantity of natural gas used 
M cubic feet... | 315, 562, 000| 355, 770, 000| 431, 830, 000| 478, 349, 000| 484, 882, 000 
Average yield of carbon black per M cubic 


[ld ca cal ah ounds.. 1. 88 2. 20 2. 32 2. 44 2. 51 
Average value of natural gas used per M i 
cubic feet cents.. 1. 47 1. 62 2. 28 3. 02 3.57 


! Principally channel, 
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CURRENT TRENDS AND PROSPECTS 


In many foreign countries, as in the United States, much more 
rubber is being processed than in prewar years. Natural rubber, 
rather than synthetics, is the dominant raw material, and established 
techniques for processing it are widely understood and applied. For 
this reason it is expected that consumers will continue to prefer chan- 
nel-type blacks over ordinary furnace types, such as were developed 
in this country and widely accepted during and since the war. 

Even in the United States, the demand for furnace blacks is becom- 
ing more and more selective. To compete with channel black in 
milling batches containing normal proportions of natural rubber, it is 
necessary to furnish material of EE fine particle size and com- 
parable processing characteristics. As the use of synthetic rubber de- 
clined after the war, the demand for semireinforcing (SRF) furnace 
grade especially was drastically reduced. The trend toward using 
easy-processing (EPC) channel blacks has been quite marked, but 
recently the rubber companies have turned more and more toward 
the medium-processing (MPC) grade, which makes tougher rubber. 
Although the yield of easy-processing black per thousand feet of gas 
is slightly less than that of other grades of channel black, the difference 
is considered too slight to justify a price differential above the ordinary 
grades of channel blacks. However, the spread in price between 
channel and furnace blacks has widened greatly owing to the rapidly 
rising prices of natural gas. 

To produce some of the finer grades of furnace blacks, liquid hydro- 
carbons are increasingly employed, alone or mixed with natural gas. 

Owing to the large quantities of gas required, the carbon-black 
industry for many years was a “scavenger industry," consuming 
nene em gas for which no other market was available. As other 
uses developed for the gas from a given field the carbon-black indus- 
try retreated to new locations. ‘Today, however, it has been driven 
in the continental United States to its last geographic frontier, so 
henceforth it seems destined to compete with pipe-line companies for 
its gas supplies at ever-rising prices. In 1947 the average price of gas 
used by the carbon-black industry advanced to 3.57 cents & thousand 
cubic feet and is probably headed higher. As recently as 1939 it was 
less than 1 cent. 

A partial answer to the economic challenge of higher field prices for 
natural gas has been the rapid increase of sys oper ian by furnace 
methods which permit yields as high as 12 pounds per thousand cubic 
feet and still leave enough fuel value to furnish the necessary heat 
units to keep the process going. The quality of ordinary furnace 
blacks, however, falls short of that of high-grade contact black; but 
competitive grades are now being produced using liquid hydrocarbons. 
preferably carbon-rich, light liquid refinery fractions. 

Growing out of this development are plans to build plants in foreign 
countries nearer points of consumption, notably in England. Liquid 
hydrocarbons can be transported long distances more easily and 
cheaply than equivalent quantities of carbon black, which have to 
be carried on dry cargo vessels at relatively high rates owing to low 
bulk density and the het that bag shipments require careful handlin 
and protection from moisture. The cost of shipment from Unite 
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States plants to European destinations exceeds 2 cents a pound. 
A material further increase in the field cost of natural gas would en- 
courage a shift toward liquid carbons as the raw material in the 
United States and require price increases, particularly for channel 
blacks. Commenting on this problem, the Columbian Carbon Co. 
made the following statement in its annual report for 1947: 

At the present price level carbon black is still at least one-third cheaper on a 
volume basis than the rubber it replaces. This does not take into account its 
unique reinforcing value. Even if rising costs should necessitate a further increase 


of as much as 33 percent, carbon black would still be no more expensive to the 
consumer than the corresponding value of rubber. 


PRODUCTION 


By States.—New production records were made in 1947 in New 
Mexico, Oklahoma, and Texas, and the output in Louisiana was far 
ahead of that of any year before 1946. 

Texas produced 68 percent of the United States total, Louisiana 
14 percent, and other States 18 percent. The Panhandle district 
of Texas is still the principal source; but, notwithstanding its steady 
expansion in production, the dominance of its position has diminished 
greatly as new plants sprang up elsewhere. Rapid expansion in 
other Texas districts was speeded during the war by the addition of 
Government-built, channel-type plants that utilized large quantities 
of gas produced with oil. 

During the 5-year prewar period, 1935-39, Texas contributed 83 
percent of the output, Louisiana 12 percent, and other States less than 
5 percent. The Panhandle district then produced 78 percent of the 
entire output of the country, compared with only 48 percent in 1947. 


Carbon black produced from natural gas in the United States in 1947, by States 
and by major producing districts 


| Production | Natural gas used 
E | | S ne 
= [2 Value at plant EJ Value 
hs e M s 
—L 1t EROR Re zig 

Statc and district a. a o + ire ^ d BO 
e Se ac d LE Aes 
4 Ek? Se 25 So 
© E: 2 A= = oa o9 
; 8| 3 a 158) 8 ES. = les 
$ B 3 £ je; È {ged € [358 

E A = E < e n: E < 
Californi | a 1 ZNNE NK EM 
Hauser a Ar 123 400,000.85, 770, 000 4.68, 21,891,000] 5.64) $915,000) 4.18 
Louisiana..............- 6 6| 190, 252, ooo! 7,292,000! 3. 83 25,977,000}; 7.32) 961,000] 3.70 
New Menxico............ 3 4 49, 212, 000; 2, 833,000; 5.76: 31, 510, 000| 1.56; 889, 000| 2.82 
Oklahoma. ............. à 4| 260, 328, 000| 2,957,000; 4.90: 17, 628, 000| 3.25} 904,000; 5.13 
Texas: p= lenges sees res, alin ae INN E MON KEN 
Panhandle district. . 15 32| ? 633, 250, 000/36, 755, 000; 5. 80, 302, 126,000! 1. 76/11, 151, 000| 3. 69 
Rest of State........ 5 12| 262, 523, 000/15, 032, 000, 5.73! 85,750,000, 3.06) 2, 496,000} 2.91 
Total Texas....... 116 44) 2 895, 773, 000/51, 787, oul 5. 78) 387, 876, 000); 2. 05 13, 647,000} 3. 52 

Total United | 

States........... 121 63/2 1, 318, 965, EE 639, 000} 5. 36| 484, 882,000) 2.51 | 17, 316,000) 3.57 


1 In counting total number of producers reporting, a producer operating in more than one State, district, 
or county is counted but once. 
2 Includes carbon black made from liquid hydrocarbons. 
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Meanwhile, the rest of Texas increased its contribution from only 5 
percent to 20 percent of the national total. | 

Production 1n Louisiana has increased only slightly more than that 
of the country as & whole, while the output from other States has 
increased notably. During the First World War, West Virginia was 
the leading producing State; but the last of its plants closed in 1930, 
only 7 years after production was begun in Texas. Oklahoma and 
Wyoming were the only other sources from 1930 until Kansas entered 
the field in 1937. Wyoming ceased producing in 1939, and New 
Mexico and California were added to the list of producing States in 
1942. 

Methods and Yields.—The average yield of 2.51 pounds of carbon 
black per thousand cubic feet of natural gas used in 1947 continues 
the rising trend, since the large-scale introduction of furnace black. 
In 1919 the average yield was only 1.04 pounds. Not before 1937 
did it reach 1.50, which hitherto has been considered as near the maxi- 
mum obtainable by the contact process. 

When a high proportion of easy-processing grades is produced, the 
yield by the channel process may fall below 1.40 pounds per thousand 
feet of gas. In 1947 the average yield of contact plants jumped to a 
new high of 1.57 pounds compared with 1.49 in 1946, 1.42 in 1945, and 
1.32 in 1944. As shown in the following table, contact blacks are 
Caen principally in the Texas Panhandle, West Texas, and New 

exico. 

Furnace plants consumed 417,004 million cubic feet of natural gas 
and over 31 million gallons of liquid hydrocarbons in 1947. "The 
indicated yield of black from natural gas exceeded 8 pounds per thou- 
sand cubic feet consumed. It has been estimated that approximately 
10 percent of the domestic production of carbon black in 1948 will be 
made from liquid hydrocarbons. 

Number and Capacity of Plants.—' There were 63 operating plants 
in 1947 compared with 60 in 1946. The number of contact types 
increased from 42 to 44 as 1 new channel plant was operated in New 
Mexico and 1 in Texas. One channel plant in Texas was. shut down, 
and a roller-type plant in Kansas that was shut down during 1946 was 
put in production in 1947. The number of furnace plants increased 
from 18 to 19 as a new plant was started in the Panhandle district. 

The total productive capacity of all operating plants increased 
11 percent from 3,658,400 to 4,071,300 pounds a day. Furnace plant 
capacity rose from 1,953,000 to 2,260,500 pounds a day, and that of 
contact plants—after declining slightly in 1946 from its 1945 peak 
(1,770,600 pounds)—rose from 1,705,400 to 1,810,800 pounds a day. 

Early in 1948 the War Assets Administration sold a channel-type 
plant at Seagraves, Tex., to the Columbian Carbon Co. for $1,420,000. 
This plant cost $2,226,179 and was considered one of the best equipped 
of the Government's wartime carbon-black projects. The plant at 
Monument, N. Mex., which was operated by Charles Eneu Johnson 
& Co. and designed for annual capacity of 15,200,000 pounds of carbon 
black, was sold to the Cabot Carbon Co. in 1948. "This is the last of 
the six Government plants to be taken over by private industry. 

Producers.— The number of producers was reduced from 22 in 1946 
to 21 in 1947. Carbon Blacks, Inc., closed its Texas plant preparatory 
to moving to Louisiana. 
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Number and capacity of carbon-black plants operated in the United States, 1946—47 


Total daily capacity 
Number of plants (pounds) 
State or district County or parish 1946 1947 
1946 1617 
Con- | Fur- | Con- | Fur- 
tact | nace | tact | nace 
California... 02..... Contra Costa. ....|...... WE 1 | 381, 700 429, 400 
Kansas.........--.......--.------ Grant............. 1 2 2 2 
Louisiana........... TER MS Avoyelles........ |... Lie 1 
Evangeline....... |...... (E TN 1 664, 700 660, 800 
Ouachita.......... 2 2 “2 2 
Total Louisiana. 2 4 2 4 664, 700 660, 800 
New Mexico..................... A > RE 4o 105, 400 176, 600 
D | | | === 
Oklahoma.......................- Pontotoc.......... T een i Eege 
ee ees el zial 212,000 | — 22,00 
Total Oklahoma. te 2 2 2 2 212, 000 212, 000 
Texas: oe ee 
Panhandle district... ` Carson............ LT |]. EI. 
QT OY c teens 7 1 6 1 |; 1, 669, 600 1, 877, 300 
Hutchinson. ...... 1 13 2| !13 3 
Moore. ........... 7 1 7 1 
28 4 27 5 | 1,669, 600 1, 877, 300 
Rest of State._...._.....____- Aransgas ----..---- 1 1 1 1 | 
Brazoria. ji. 1 1 
Ector.......------ l EN LI. 
Ca neg SES I5: lI niin 
BAITIS....::.:.2.2-.--|.-2-22 A DN 1 í 
Montgomery......|...... WK, RAE 1 625, 000 715, 200 
UoGesg. Doe 1212223. 
dq s es Se EE Loc 1 
Ward. T dct pd 
Winkler........... I e: T. ccu 
6 5 7 5 625, 000 7165, 200 
Total Texas... cool. 4 aida 34 d 34 10 2, 294, 600 2, 592, 500 
Total United States._.._.__|.-..------------ 2 eee 42 18 44 19 | 3,658, 400 4,071, 300 


1 One plant in both Carson and Hutchinson Counties tabulated under Hutchinson County. 


MONTHLY PRODUCTION, SHIPMENTS, AND STOCKS 


Through the courtesy of the National Gas Products Association, 
monthly figures are available for production and shipments of most of 
the carbon-black-producing companies. These figures, augmented by 
data from reports of other producers to the Bureau of Mines, are shown 
in an adjacent table. 

Production of both contact and furnace blacks increased irregularly 
throughout the year; and shipments of contact black ran ahead of 
production, resulting in a substantial reduction in stocks at producers’ 
plants. Shipments of furnace black likewise exceeded production 
during the earlier months; and stocks were reduced to only 5 days’ 
supply in May, after which they increased steadily. Based on 
December rates of shipment, stocks of contact black represented 
only 4 days’ supply at the end of 1947. 
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Production, shipments, and exports of carbon black in the United States in 1947, 
| by months, in thousands of pounds | 


Production 1 Shipments ! Exports? 
Month Dail Contact 
Contact | Furnace | Total | e Y | Contact | Furnace | Total and 
rage furnace 
January............- 53, 197 53, 900 | 107, 097 3, 455 59, 175 66,729 | 125, 904 33, 423 
February............ 50, 269 51,000 | 101,269 8, 617 62, 918 | 113,083 18, 424 
March. ..........-..- 55,776 | 55,862 | 11L638| 3,601 | 57,411 | 68,100 125,511 | 30,245 
pi 54, 018 799 | 108,817 | 3,627 60,591 | 115,417 | 23,397 
May...------------- 46,141 | 50,002| 96,143 | 3,1001 | 45,513 | 57,205 | 102,718 i 
June. ........--.----- 53,710 | 57,499 | 111,209 | 3,707 | 53,529 | 52,067 | 105,506 | 28,177 
Jaly 56,099 | 57,803 f 3,674 | 55,085 "989 | 103,074 | 28, 553 
August. 56, 731 56, 949 113, 680 3, 667 57,251 46, 403 103, 744 40, 478 
September. .......... 56, 159 56,040 | 112,199 3,740 57,770 42,525 | 100, 295 32, 470 
1 -aaa 57,982 | 56,639 | 113,921 | 3,675 | 58,552 | 50,953 | 109,505 
November........... 56, 144 56,813 | 112, 957 3, 765 55, 647 48,972 | 104,619 16, 145 
December........... 58, 440 57, 693 116, 133 3, 746 57, 429 52, 865 110, 204 22, 251 


653,966 | 664,909 |1,318,005 | — 3,614 | 662,353 | 657,407 [1,319,760 | 319,076 


1 Compiled from reports of the National Gas Products Association and from reports of producing 
companies not included in the association figures. 
2 Figures from U. S. Department of Commerce, 


Total stocks at the end of the year amounted to 75,112,000 pounds, 
slightly less than the 1946 total and almost down to the critically low 
level of 1944. End-of-year stocks before the recent war, when con- 
sumption averaged only about one-third as much as in 1947, ranged 
from 79,582,000 pounds in 1936 to 166,159,000 in 1938. Invisible 
stocks in consumers' hands were fairly large before and shortly after 
Pearl Harbor; but, as the war progressed, the rapid increase in pro- 
duction failed to pace demand, and these accumulations were rapidly 


depleted. 
DOMESTIC DEMAND—SALES 


The apparent consumption of carbon black in the United States, as 
indicated by deliveries to domestic consumers and neglecting possible 
changes in consumers’ stocks, increased slightly to still another new 
record, totaling 1,001 million pounds compared with 999 million 
pounds in 1946. Sales for export likewise topped the 1946 record, 
rising from 271 to 319 million pounds. Total sales on domestic and 
foreign accounts amounted to 1,320 million pounds, 50 million pounds 
(4 percent) more than in 1946. 

The indicated sales of contact (principally channel) blacks were 
662 million pounds, and those of furnace blacks were 658 million 
pounds. Although considerably more furnace blacks were sold in 1947 
than in any previous year, demand did not quite pace production 
during the latter part of the year, whereas, the demand for contact 
blacks continued to exceed current capacity throughout most of 1947, 
as during the preceding year. 

Sales to rubber companies increased by 2 million pounds to 943,- 
580,000, thereby accounting for over 94 percent of domestic deliveries, 
roughly the same proportion as in 1945 and 1946 but. considerably 
more than the prewar average (1935-39) of 88 percent. The ratio of 
sales to domestic consumption of virgin rubber declined more than ` 
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5 percent following a 10-percent reduction in 1946. In the absence 
of data as to stocks of black in the hands of manufacturers of tires 
and other rubber goods, actual consumption of carbon black per ton 
of crude rubber can be only approximated. 

According to estimates of the London Rubber Secretariat, the 
world consumed 1,725,000 long tons of virgin rubber in 1947—18 per- 
cent more than in the preceding year. Domestic consumption 
amounted to 1,122,327 long tons, of which slightly over 50 percent 
was natural rubber, compared with 27 percent in 1946. The 1947 
consumption of rubber outside the United States approximated 
603,000 long tons, of which about 89 percent was natural. 

Allowing 100 million pounds for use in reclaimed rubber, shipments 
of carbon black in 1947 to rubber companies in the United States 
equaled 752 pounds per long ton of virgin rubber consumed. Assum- 
ing that 94 percent of exports also went to foreign rubber processors, 
average shipments outside of the United States amounted to 497 
pounds per long ton of virgin rubber. 
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_ FIGURE 2.—Production and deliveries of carbon black 1928-47. Production in ‘‘Other Texas’’ includes 
Oklahoma and Wyoming in 1932-35. 
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Percentagewise, the largest increase in sales was the 3-million- 
pound (9-percent) jump in deliveries to the ink industry following & 
30-percent increase ih 1946 over 1945. These increases roughly 
parallel increases in the apparent consumption of newsprint. As 
reported by the American Newspaper Publishers’ Association, this 
barometer increased from 3,481,302 short tons in 1945 to 4,296,268 
tons in 1946 and 4,753,000 tons in 1947. The 32,260,000 pounds of 
black sold to ink companies in 1947 is an all-time record—almost 
double the annual average in 1935-39 and substantially higher than 
it was during the prosperous years 1928 and 1929. 

Departing from the general pattern, sales of carbon blacks to the 
paint industry receded from the 1946 peak of 9.3 million pounds to 
8.1 million pounds. The 1947 total is a relatively high figure com- 
pared with an average of only 6 million pounds a year prewar (1935-39) 
but is still far below the records established in the late 1920’s. In 1928, 
for example, which is the first year for which separate statistics are 
available, the paint companies purchased 20,040,000 pounds. 

Miscellaneous uses likewise declined, dropping 9 percent from 18.3 
million pounds in 1946 to 16.7 million pounds in 1947. The 1935-39 
average was only 10.3 million pounds a year. 


PRICES AND MARKETING 


The average value of carbon black, f. o. b. United States producing 
plants, rose from 4.82 cents a pound in 1946 to 5.35 cents & pound in 
1947. | 

As shown in the subjoined table, prices of leading grades of furnace 
black remained unchanged, while those of channel blacks increased 


Prices of carbon black in carload lots, f. o. b. Texas Panhandle, 1940-48 in cents 
per pound 


[Rubber Age and company records] 


Channel blacks Furnace blacks 
Semi- High 
Date -— Ordinary rubber Ordinary | reinforcing | modules | Fine grades 
grades ! ink grades ? grades grades F) 


(SRF) (HMF) 


ees | EERE EEEE | ee ees | EEEa R 


Bags Bulk Bags Bags Bags Bags 
Jan. 1, 1940. 22 2. 425 2. 30 2. 55 S200! EE, A 
ADr.1,1040.... e caera 2. 65 2. 50 2. 80 s A RAEE A 
IA 2. 925 2.75 3.075 J.00 EE SE 
Apr. 1, 194l c LLL. ...- 3. 175 3. 00 3. 325 3: O05) GE DEER 
July 1, 1941. .................. 3. 35 3. 15 3. 425 SELLE fee Sacto MX ae 
Jan. 1, 1942 3__.....-......... 3. 55 3. 30 9. 625 NM Iu HM 
ADr.1,10449..- 2 eurn 3. 55 3. 30 3. 625 3. 50 5.00 saisai 
Jan. 1, 19463... 2-22 5. 25 5. 00 5. 325 3. 50 5.00 WEE 
Oct. 1, 1946 EE 5. 75 5. 50 5. 825 3. 50 5.00 Kees 
Jan. 1, 1947. ..---------------- 6. 32 6. 00 7.00 3. 50 5. 00 6. 00 
Oct. 1, 1047 .----------------- 6. 32 6. 00 7. 50 3. 50 5. 00 6. 00 
Jan. 1, 1948. -..--------------- 6. 82 6. 50 7. 50 3. 50 5. 00 6. 50 
Apr. 1, 1948------------------- 7.32 7.00 8. 00 3.50 - 5. 00 7.32 
Oct. 1, 1948. ooo... 7.32 7.00 8. 32 3. 50 5. 00 7.32 


1 Chiefly easy-processing (EPC) and medium-processing (MPC) but also includes hard-processing (HPC) 
and conductive (CC) channel blacks. 

2 Uncompressed. 

3 Office of Price Administration ceiling prices. Average realization on sales to the Rubber Reserve Com- 
pany was generally higher. 
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progressively following final relaxation of controls by the Office of 
Price Administration on October 9, 1946. Although price ceilings 
were raised during the period of Government regulation, most quota- 
tions before September 30, 1945, were below prices paid to producers 
by the Defense Supplies Corporation. Subsequent price advances 
reflected higher manufacturing costs resulting from increased labor 
and material costs and some plant readjustments which necessitated 
lower throughput in order to produce finer grades of product. 

All but a small fraction of present-day shipments of carbon black 
are pelletized by one of three processes. Even the ink industry, now 
the principal consumer of uncompressed blacks, is beginning to take an 
interest in free-flowing or **dustless" products. 

Until the latter part of 1939, shipments were made either in bulk or 
bags at the same price. But, as the cost of packaging increased, the 
differential on ordinary rubber grades increased until in 1947 it was 
0.32 centapound. Thestandard package is a 25-pound bag, although 
shipments are also made in bags'containing 50 pounds each. Recently 
considerable stimulus has been given to bulk handling. Equipment 
has been developed that simplifies operations at large consuming plants 
without excessive break-down of the pellets. Bulk shipments are 
made in covered-hopper or tank cars, which are readily unloaded by 
gravity. In addition to the differential in price of bag as against bulk 
black, a small saving in shipping cost may be realized by bulk ship- 
ments. Disposal of empty bags is an item of expense as well as the 
labor cost of handling and emptying the bags; and losses of black 
frequently occur owing to breakage during handling. 

A feature of carbon-black ege: ah is the concentration of sales 
among four big domestic rubber companies. Even the export market 
is characterized by a relatively small number of large consumers. 
Recently manufacturers of synthetic rubber have been buying carbon 
black for milling into the rubber before sale to makers of tires and other 
rubber goods. This trend may even further reduce direct purchases 
by small consumers. 


FOREIGN TRADE! 


Imports.—After reaching a wartime peak of 1,526,758 pounds in 
1945, imports of “gas black and carbon black" from Canada dropped 
sharply, amounting in 1947 to only 25 pounds having a tota] value of 
$2. Imports of acetylene black increased from 3,945,836 pounds to 
7,639,716 pounds, and the average value rose from 10.2 to 10.91 cents 
apound. Except for 224 pounds from Australia in 1947, these imports 
are all from Canada. 


1 Figures on exports and imports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Exports.—The sharp rise of 48 million pounds in exports to a new 
record total of 319 million pounds in 1947 resulted principally from 
increased demand from the British Commonwealth of Nations, western 
Europe (except France and Spain), and Latin America. Approxi- 
mately 60 percent of all exports were estimated as consisting of channel 
black and 40 percent of furnace black. 


Carbon black exported from the United States, 1945-47, by countries 


[U. S. Department of Commerce] 


1945 1946 1947 
Country —_—_ COoO— M 

Pounds Value Pounds Value Pounds Value 
Argentina....----------------- 2,382,148 | $171,618 | 6,988,074 | $602, 767 | 10, 112, 153 $905, 655 
Australia... ------------------ 15, 407, 249 982, 087 | 12, 523,962 | 1,015,150 | 15,159,188 | 1, 412, 446 
AUSIS EE MA MAA 141, 050 6, 212 493, 650 33, 585 
Belgium and Luxembourg....| 3,018, 925 202, 515 | 3,731, 625 265, 362 | 11, 928, 375 1, 082, 997 
17 A Seeieieegeger 5, 319, 529 334,709 | 6, 403, 875 466, 474 | 11,341,072 929, 282 
British Malaya...............|..... Llc] 2 ooo. , 300 39, 573 728, 050 55, 695 
EE 45,103,317 | 2,019,005 | 42,087, 414 | 2, 036, 554 | 56,382,871 | 3,050,370 
Eegeregie 475, 800 30, 624 965, 885 63,808 | 1, 129, 875 100, 488 
CHIN Boece Ge cee AAA EE 4, 521, 187 425,975 | 1,544,745 149, 277 
Colombia..................... 717, 668 45, 252 565, 139 54,862 | 1,673, 236 138, 953 
2 A SA , 985 57,143 | 1,028,072 72,066 | 1, 198, 260 1, 238 
Czechoslovakia_...........---].....-..--_-|__--..------ 2, 974, 425 165, 960 | 2, 217, 088 157, 982 
a d oc choloce ser 271, 155 31,370 | 1,766, 495 126, 013 1, 736, 500 167, 765 
[Oi a NN 15, 450 2,782 | 1,375,550 110,626 | 1,386, 313 895 
(er AA E 3, 837, 000 243, 973 | 46, 698,747 | 2,954,845 | 37, 541, 122 2, 934, 075 
Finland Siscseccdersdeece tuse AA Weg 2, 029, 210 148, 825 615, 875 59, 184 
TUN Cary II EE IA EE DEE 425, 950 37, 159 
nee 5, 606, 928 351,029 | 8, 126, 276 576,511 | 7, 625, 445 606, 891 
RTE AE doe 10, 119, 318 : 19, 078, 369 1, 451, 272 

ES Asoc che eee beide 4, 835, 704 240,050 | 6,224, 328, 486 | 6, 364, 681 à 
Netherlands. ................. 136, 500 11,852 | 4,031, 610 297,173 | 4,414, 944 452, 962 
Netherlands Indies. .. ........|............]|............ 117, 675 10, 955 - 975, 75, 358 
New Zealand................- 722, 455 41, 523 840, 326 83,423 | 2,293, 591 187, 447 
be DEE 844, 350 53,947 | 1, 787, 925 113, 523 | 1,384,170 125, 924 
Peri EE 456, 435 29, 629 490, 956 38, 867 770, 410 66, 315 

Poland seasca E E sees 339, 200 13, 528 , 
NC TEE 520, 913 32, 374 746, 752 53, 761 714, 742 65, 591 

he WEE 1, 051, 630 62,350 | 5,971, 900 399, 3, 199, 225 i 
Sweden-.-.-------------------- 1, 793, 935 120, 469 | 6, 949, 230 478, 407 | 7,150, 399 636, 061 
Switzerland................... 280, 900 21,306 | 2, 461, 045 204,023 | 1,666, 840 145, 326 
Union of South Africa. ....... 8, 335, 514 539, 659 | 8, 598, 967 649, 627 | 11, 625, 340 1, 284, 300 
UIDgUBV 2.5: 22 42 se 559, 000 57, 950 0, 900 47, 049 875, 550 74, 040 
UB. B. EE " 803, 445 48, 440 555, 000 50, 227 500, 000 25, 000 
United Kingdom. ............ 69, 549, 113 | 4,039,658 | 75,824, 863 | 5,367, 506 | 91,891, 486 9, 320, 271 
VeneZuela.................... 377, 220 21, 720 389, 250 25, 855 359, 920 28, 501 
A UPOSIA VIA oles A sedens sies 568, 300 26, 459 550, 500 22, 085 
Other countries. .............- 469, 260 37,729 | 1,968,011 159,033 | 1,572,170 157, 692 


Luce ED | Oe eee | ee Ee: | SRE ree | Gane | Geer presets 


Total--.--------------- |173, 772,618 | 9,830,853 |271, 084, 780 | 18,088,432 319,075,705 | 26,848,636 
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GENERAL SUMMARY 


RODUCTION, apparent consumption, and demand for cement 
H, 1947 increased over the previous year’s totals. Despite labor 

difficulties in New York, eastern Pennsylvania, Maine, and 
Virginia, which closed plants in those States for approximately 1 
month, production for the year was not only above estimates made 
at the beginning of the year but reached a new all-time high for the 
industry. Total production of 189,470,445 barrels of hydraulic 
cements was 14 percent higher than in 1946. The portland-cement 
industry operated at 75 percent and the ‘‘all other" group at 85 per- 
cent of productive capacity in 1947. Mill shipments of portland 
cement, which totaled 187,492,000 barrels—an increase of 11 percent 
over the 1946 figures—was also a new all-time record. Shipments 
of the “all other" group gained 16 percent. Stocks of all hydraulic 
cements at mills on December 31, 1947, were 10,132,477 barrels, 9 
percent less than at the end of 1946. 

The average net mill realization per barrel of portland cement 
reached $1.90 per barrel, an increase of 18 cents over the 1946 price. 
“All other hydraulic cements,” as a group, reported a gain of 33 cents 
& barrel to $1.97. 

The long-term trend, as shown by the moving 12-month total of 
production of finished portland cement in the Bureau of Mines 
Monthly Cement Reports, continued the upward swing started in 
1945 and reached a new all-time high in December 1947. 

Monthly output during 1947, with the exception of the last quarter, 
bore little resemblance to the usual seasonal pattern. Production 
reached 13,406,000 barrels in January, declined slightly in February, 
increased through the next 2 months, and then declined in May. The 
reduction 1n May is attributed to the strike in eastern Pennsylvania, 
New York, Maine, and Virginia plants (33 plants in all) which were 
idle for most of the month. From June through October output in- 


204 


CEMENT 205 


creased, and the October total of 18,300,000 barrels is an all-time 
record. Production declined to 16, 123 000 barrels in December for a 
monthly average of 15,544,000 for the year. 

The accompanying table presents the principal statistics of the 
cement industry for the 1943-47 period. 


Salient statistics of the cement industry in the United States, 1943-47 ! 


| 1943 | 1944 1945 1946 1947 
Production of finished cement: 
Portland.-------------------- barrels_.| 133, 423, 788| 90, 905, 696| 102, 804, 884| 164, 064, 188| 186, 519, 347 
Masonry,natural,and puzzolan (slag- 
lié): uec eter eee ae barrels..| 1,830,266) 1,246,703] 1, 483, 763 2, 474, 674 2, 951, 098 
Total production............ do....| 135, 254,054} 92, 152,399} 104, 288, 647| 166, 538, 862| 189, 470, 445 
Capacity used at portland-cement | 
IIS. enean c A EU percent. . 55.0 37.8 42. 5 67.9 74.9 


m 
Production of portland-cement clinker 2 
"barrels..| 135, 692,400} 90, 508, 803) 102, 702, 976; 165, 126,403} 187, 602, 420 


Active plants: 


Portland EE 153 151 145 153} - 158 
Masonry, natural, and puzzolan (slag- | 
lime) oes O cerei 10 9 9 9 9 
Shipments from mills 
Portland.................... barrels..| 127, 631,859) 94, 271, 881) 106, 353, 595) 169, 567, 593) 187,491, 869 
Vale Sane ae ee ee Ee eee $200, 103, 216 $150, 357, 754 $173, 337, 010|1 $292, 396, 343| $356, 213, 976 
Per barrel 2 L2 2 2L. $1. 57 $1.5 59 $1. 63 $1. 72 $1. 90 
Masonry,natural,and puzzolan (slag- 
lime)-------------------- barrels..| 1,846,803} 1,320, 274| 1,479,513} 2, 533,106] 2,927,885 
VAC AAA $2, 357, 112 $1, 638, 892| $2,093,848] $4,155,171) $5, 764, 398 
Per barrel A $1, 28 $1. 24 $1. 42 $1. 64 $1. 97 
Total shipments. ......... barrels..| 129, 478, 662| 95,592,155, 107,833,108| 172,100,699} 190, 419, 754 
Vallenata dcc $202, 460, 328! $151, 996, 646 $175, 430, 8584 $296, 551, 514| $361, 978, 374 
Stocks at mills. Dec. 31: 
Portland: 
Finished cement........ barrels..| 23, 188,975} 19,952,711| 16,454,775, *10,969,755| 59,997,233 
CHHK6P AAA do....| 5,959,170;  5,328,986| 4,462,633,  *3,880,443| 53, 598, 332 
Masonry,natural,and puzzolan (slag- 7 
MING) ceca hate ees barrels. - 227, 152 166, rd 170, SCH 4 112, 031 5 135, 244 
DMO TS osa e do.... 13, 658 3, 734 4, 606 
te EE do. 1, 731, 956| 4,040, ne 4 6, 474, 721 5, 163, 362 6, 771, 250 
Apparent consumption 8... do.... 127, 760, 364 91, 551, 919/4101, 358, 710, 166,941,071) 183, 653, 110 


1 Figures include Puerto Rico and Hawaii. 
- 2 Compiled from monthly reports by producers. 
3 Value received f. o. b. mill, excluding cost of containers. 
4 Revised figure. 
5 Subject to revision. 
6 Shipments plus net imports. 


Monthly shipments from mills in 1947, for the last quarter, bore 
little resemblance to 1946 or the 1935-39 average. Shipments 
reached 8,395,000 barrels in January; increased to 15,414,000 barrels 
in April and after a slight decline in May continued upward to 20 365- 
000 barrels in August; declined again in September; reached the year’s 
peak of 20,562,000 barrels in October; and declined sharply to 12,379- 
000 barrels in December. | 

Consumption trends of portland cement in 1947, as shown in 
figure 1, are essentially the same as in the previous year. The 
Middle States! in 1947 were again the largest consumers followed 
closely by the Southern States. Consumption in the Northeastern 
States has increased steadily during the 1944—47 period and is approach- 
ing that of the Southern States. 


1 The States comprising each region are found in Bureau of Mines Minerals Yearbook, 1945, p. 1222. ' 
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FIGURE 1.—Trends of indicated consumption SV portland cement in continental United States, 1928-47, 
y regions. 


The program of rehabilitation and expansion of cement plants, 
begun in 1946, continued through 1947. The Marquette Cement 
Manufacturing Co. purchased the plant of the Hermitage Portland 
Cement Co., Nashville, and the Cumberland Portland Cement Co., 
Cowan, Tenn. The two companies will maintain their identities, 
however, and the parent organization will direct manufacturing oper- 
ations. A new company—the General Portland Cement Co.—was 
formed during 1947 by the merger of the Signal Mountain Portland 
Cement Co., Chattanooga, Tenn., the Florida Portland Cement Co., 
Tampa, Fla.; and the Trinity Portland Cement Co., with plants at 
Dallas, Houston, and Fort Worth, Tex. The headquarters of the 
new company is in Chicago, Ill. The following companies have started 
expansion programs that will increase considerably the capacity of 
the plants: The Ideal Cement Co., Calaveras Cement Co., Lone 
Star Cement Corp, Idaho Portland Cement Co., Lehigh Portland 
Cement Co., and Riverside Portland Cement Co. New plants are 
either under construction or in the planning stage in Minnesota, 
Arizona, North Carolina, Arkansas, Texas, and Alaska. 

The Coldwater and Quincy, Mich., plants of the Wolverine Port- 
land Cement Co. were dismantled and sold during 1947, and the 
Portland Point, N. Y., plant of the Pennsylvania Dixie Cement Co. 
was closed for an indefinite period. 

Demand for portland cement in 1947 has been estimated at 200,- 
000,000 barrels, and it is believed that demand will remain at the 
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same level in 1948. Because of the extraordinary demand, profits 
 &re being made despite cost increases that have far excelled price 
increases per unit of output. Whenjdemandjlevels off, the efficiency 
of operation will ‘again determine whether or not a profit.can be made. 

The increase in the f. o. b. and the delivered price for cement in 
1947 is attributed largely to increased costs of labor, coal, and freight. 
In March 1947 the United States Supreme Court agreed to review 
Federal Trade Commission findings that numerous cement producers 
had conspired to restrict competition by the use of & delivered price 
system. On April 26, 1948, the Supreme Court ordered the cement 
companies to cease and desist to quote or sell cement on a multiple- 
basing-point delivered price system or to discriminate among cus- 
tomers by charging different mill net prices on orders going to 
different destinations. | 

Despite record production and shipments of portland cement in 
1947, demands were not met, and shortages occurred in some sections. 
For the most part, however, the shortages were local and were felt 
by small consumers,.as contracts for large orders were given first 
call by producers. Increased interest is being shown in blast-furnace 
or other types of puzzolan cements in the United States. These 
cements have enjoyed considerable success in Europe and Japan, and, 
as they meet or exceed performance of portland cement in some uses, 
there is a realization in the United States that they deserve more 
attention. The benefits of air-entraining cement are now well 
established, and the American Society for Testing Materials has 
instituted a program to evaluate the properties of the various en- 
training admixtures for concrete. 


PRODUCTION, SHIPMENTS, AND STOCKS 
PORTLAND CEMENT ` 


Portland cement, which constituted 98 percent of the total output 
of hydraulic cements in 1947, was manufactured and shipped from 
150 plants in 34 States and Puerto Rico during the first half of the 
year, and from 149 plants for the last 6 months. The dismantling 
of the two Wolverine Portland Cement Co. plants in NEEN and 
the production from the new Ideal Cement Co. plant at Mobile, Ala., 
account for the change. l 

Production in 1947 was higher in all districts than in 1946. The 
increases ranged from 5 percent in Michigan to 26 percent in the 
Oregon-Washington district. Quantitywise, the Eastern Pennsyl- 
vania-Maryland district led with an output of 29,602,680 barrels, 
followed by California which reported the production of 22,788,173 
barrels. It is believed that the strike in Eastern Pennsylvania, 
New York, Maine, and Virginia plants in May caused a reduction 
of approximately 4,000,000 barrels in the total output of portland 
cement for the year. 

Shipments in 1947 were also greater in all districts than in 1946. 
The gains ranged from 0.2 percent in Iowa to 20.6 percent in the 
D Pennsylvania-West Virginia and 20.7 in the Oregon- Washing- 
ton districts. 
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Stocks of finished cement were 9 percent lower on December 31, 
1947, than on the same date in 1946. Eleven districts showed 
decreases in stocks from the December 1946 total, and eight reported 
increases. The trend of month-end stocks of clinker in 1947 varied 
from the usual seasonal trend. They showed the usual strong increase 
from January through March, but rather than showing a decline 
after March, continued upward through April and reached their 
peak in May. They declined slowly in June and July and then 
sharply reaching the year’s low in November. 

Alaska.—The Alaska Cement Corp. expected to get the first cement 
plant in Alaska into operation in 1948. Equipment for the plant, 
near Anchorage, has been obtained from the former Orofino, Idaho, 
plant of the Washington-Idaho Lime Products Co. Limestone will 
be obtained from a deposit near Seldovia and gypsum from Sheep 
Mountain, about 130 miles from the plant. Capacity will be 600 
barrels of cement per day. 
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FIGURE 2.—Trends in end-of-month stocks of a portland cement and portland-cement clinker. 
1941-4 


Stocks of finished portland cement and portland-cement clinker at mills in the 
rage ae 1 on December 31, and yearly range in end-of-month stocks, 
1943-4 


Range 
Dec. 31 | PET 
(barrels) Low | High 
Month Barrels | Month Barrels 

1943 { Cement 23, 188, 975 | Dotober ..-....-.- 19, 583, 000 | March... 24, 111, 000 
Clinker......... 5, 959,000 | January........... 3, 771,000 | Deeem ber —— 5, 959, 000 
1944 (Ont EN NR 19, 952, 711 | October. .......... 16, 049, 000 | February......... 25, 073, 000 
Clinker......... 5, 329, 000 | November. ....... 4, 856, 000 | April.............. 6, 687, 000 
1945 Cement........ 16, 454, 775 | October. .......... 12, 385,000 | February. ........ 22, 171, 000 
{Clinker Coes eee 4, 462,633 | November ` 4, 022, 000 | March..........-- 6, 185, 000 
1946 Cement........ 2 10, 969, 755 | October_________-- 7, 298, 000 | February. ........ 20, 034, 000 
{Clinker SE ee neat 2 8, 886, 443 | November. ....... 3, 512, 000 March, 6, 281, 000 
1947 Anker map Ei 3 9, 997, 233 | October. .......... 5, 668, 000 |... COs ses ecd 22, 178, 000 
Clinker........ 33,598, 332 | November........ 2, 929, 000 | May............-- 6, 353, 000 


1 Includes Hawaii and Puerto Rico. 2 Revised figure. 3 Subject to revision. 
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NATURAL, MASONRY (NATURAL), AND PUZZOLAN CEMENTS 


Hydraulic cements other than portland were produced in 9 plants 
in 1947. Output and shipments in 1947 were, respectively, 19 and 16 
percent greater and year-end stocks 21 percent greater than in 1946. 
Producers reported the consumption of 35,531 short tons of coal and 
of gas equivalent to approximately 3,725 short tons of coal. 


Natural, masonry (natural), and puzzolan (slag-lime) cements produced, shipped, 
and in stock at mills in the United States, 1943-47 


i 
Stocks on 

Production | Shipments Dec. 3l 
Year $$ Pap eae NN — 
Active  |Barrels (376, Barrels (376 Value Barrels (376 

plants pounds) pounds) pounds) 
ENEE 10 | 1,830, 266 | 1, 846, 803 | $2, 357, 112 227, 152 
oU hha eye Pt a NI 9 1, 246, 703 1, 320, 274 1, 638, 892 166, 889 
1945- EC 9 1, 483, 763 1, 479, 513 2, 093, 848 170, 324 
DOO. m ict Es nye A EE d 2, 474, 674 2, 533, 106 4, 155, 171 1 112, 031 
AAA A AN 9 2, 951, 098 2, 927, 885 5, 764, 398 2 135, 244 


1 Revised figure. 
2 Subject to revision. 


TYPES OF;CEMENT 


A break-down of total production of portland cement by types for 
the 1943-47 period is shown in the accompanying table. 

The output of six, and shipments of eight types, of portland cement 
in 1947 show increases over the quantities reported in 1946. High- 

early-strength, low-heat, and sulfate-resisting show decreases in pro- 
duction, but only high-early-strength shows a decline in shipments. 
The large i increase in production and shipments of portland-puzzolan 
which started in 1946 and continued through 1947 are indicative of 
the acceptance by the trade of the improved product now being manu- 
factured. 

Prepared Masonry Mortars.— Production of these mixed materials 
was reported by 83 plants in 1947 and totaled 9,304,309 barrels. 
Shipments reached 9,104,566 barrels valued at $19,916,126, an average 
mill value of $2.19 per barrel. These data are not included in the 
statistical tabulations in this chapter, but the portland cement. used 
in manufacturing these mixtures is included. 
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Portland cement produced and shipped in the United States,! 1948-47, by types 


Type and year 


Produetion 


(barrels) 


Barrels 


Shipments 


Value 


Total 


Average 


hu C C C a E legen | ARSE RTE | E ESSE 


General use and moderate heat (types I 
and IT): 


mm em en c eg eg e ep uo" o 7^ os mm 4 o e enw c ww wh e mm e m o op e 


TEE 
Low heat (type IV): 
E NE E al ee ate 


OUR OY Or a Vë 


pmd ke 
c oc» 


16 
17 
18 


On PROVO | 


157, 525, 464 


6, 816, 671 
5, 135, 264 
5, 487, 460 
6, 716, 488 
6, 015, 985 


1, 710, 617 
441, 368 
35, 715 
139, 996 
125, 113 


24, 419 
100 

5, 141 
65, 880 
64, 126 


630, 412 
938, 872 
1, 231, 756 


3 1, 510, 843 


1, 701, 305 


318, 470 
302, 543 
425, 299 
774, 215 
855, 323 


215, 026 
290, 013 
212, 156 
1, 092, 607 
1, 519, 961 


5, 075, 332 
13, 765, 384 
17, 850, 165 


217, 506 
220, 851 
409, 131 
824, 839 
861, 905 


86, 933, 387 
93, 379, 480 


3 144, 038, 503 
158, 637, 287 


6, 299, 190 
5, 190, 092 
5, 602, 875 
7, 183, 209 
5, 899, 830 


1, 687, 277 
400, 998 
30, 840 
136, 541 
137, 469 


20, 697 
1, 647 
3, 915 

60, 950 

94, 455 


544, 436 
931, 371 
1, 305, 493 


3 1, 568, 881 


1, 708, 719 


335, 110 
322, 443 
456, 210 
797, 194 
837, 489 


221, 182 
244, 858 
250, 944 
1, 091, 854 
1, 529, 551 


4, 903, 355 


5 13, 850, 983 


17, 768, 010 
176, 670 


879, 059 


118, 347, 297 | $182, 682, 614 
135, 564, 313 
148, 653, 647 

3 244, 051, 517 
297, 619, 024 


12, 040, 467 
10, 278, 215 
11, 280, 392 
14, 977, 117 
13, 284, 390 


2, 316,755 
554, 684 
50, 358 
248, 057 
252, 721 


1, 050, 178 
1, 802, 361 
2, 499, 739 


3 3,110, 351 


3, 592, 577 


1, 340, 201 
1, 303, 440 
1, 859, 070 
3, 299, 200 
3, 762, 417 


311, 230 
337, 250 
389, 482 
1, 696, 870 
2, 970, 919 


7, 773, 719 
23, 173, 284 
32, 359, 835 


320, 838 
514, 211 
822, 651 
1, 714, 743 


2, 140, 570 


Y 
en 


eee qe repe forte gea upper. SNe a ee Nee Wer cp 
QR Nan 
OOD 


t2 C C «0 «D 
Cn QD m QO rt 


SS Ces 


Vë Vë, ke CH CH pt oon uoo 
SE SERES O 3:2 Ov Ov $22 


A 


COO OMe Oa 
Ha O) 00 bo 33 me OO 


EXE 


! Including Puerto Rico and Hawaii. 


2 Includes air-entrained and Vinsol resin cemonts classed as modified coments by producers. 


3 Revised figure. 


4 Figures reported separately for the first time in 1945. 


5 Corrected figure. 


6 Includes hydroplastic, plastic, and waterproofed cements. 
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. CAPACITY OF PLANTS 


The aggregate annual capacity of all portland-cement plants in 
1947, as reported to the Bureau of Mines by producers, increased 
3 percent over that reported in 1946. 

The over-all rate of operation in 1947 was at 75 percent of total 
capacity. As shown in the following table, the percentage of capacity 
utilized gained in all districts except Puerto Rico. The increases in 
percentage points ranged from 3 in the New York-Maine and Michigan 
districts to 13 in the Oregon-Washington and Colorado-Wyoming- 
Montana-Utah-Idaho districts. The percentage of capacity used in 
each month of 1947 was higher than in the corresponding months of 
1946 and, with the exception of a decline in May, followed the normal 
trend of low rates in January, February, and March, a steady increase 
to & peak in October, and & decline in November and December. 


Portland-cement-manufacturing capacity of the United States, 1946-47, by 


districts 
: a Percent of 
ER capacity 
District utilized 
1946 1947 1946 1947 

Eastern Pennsylvania and Maryland... ooooooocoooo..- 42, 537, 325 42, 819, 325 62. 3 69. 1 
New York and Maine ~~~ eee 17, 051, 715 17, 391, 715 66. 9 69.8 
ONG sees dee 12, 191, 515 12, 483, 515 65. 9 75.2 
Western Pennsylvania and West Virginia. .......-......... 13, 751, 300 13, 961, 300 40.0 58.5 
Biet A IN 12, 881, 605 12, 974, 046 75.3 78. 7 
WIN OS sari cae sae Shek oe he A 9, 864, 510 , 864, 510 63.6 73.3 
Indiana, Kentucky, and Wisconsin. ......................- 17, 264, 000 17, 908, 000 61. 2 65.0 
Alabama se oc o E a e AX Y 10, 403, 106 10, 980, 810 75.9 86. 6 
di AAA a a E aE 7, 417, 000 7, 417, 000 69. 4 79. 6 
Virginia, Georgia, Florida, and Louisiana.................- 7, 580, 000 7, 580, 000 74.6 80. 7 
TOW eo sul c ullae fim LL du E Ee EM Md 7, 930, 000 7, 930, 000 69. 5 79. 9 
Eastern Missouri, Minnesota, and South Dakota... 11, 148, 795 11, 322, 295 68. 5 80. 7 
SUSAS sacs ae EE 9115, 000 9, 440, 000 70. 3 75.5 
Western Missouri, Nebraska, Oklahoma, and Arkansas..... 7, 446, 000 7, 670, 000 76. 6 83.3 
AAA A a A ue E 14, 080, 000 14, 936, 000 76.1 83.4 
Colorado, Wyoming, Montana, Utah, and Idaho. .......... 5, 065, 000 4, 890, 000 80. 7 93.8 
Calfornia. oeil eduxi sete RN 26, 790, 000 29, 438, 702 72.9 77.4 
Oregon and Waabinsgton. 2.2. cll Llllllll.-- 7, 300, 000 7, 600, 000 64. 5 77.9 
Puerto FICO wee oe ho se we A thes ees 1, 730, 000 2,500,000 | 100.0 75.0 

Háawall-.. i eee AN 75, 000 (1) 50. 7 (1) 
241, 621, 871 249, 107, 218 67.9 74. 9 


1 Operations terminated December 1946. 


Percentage of capacity used in the finished portland-cement industry in the 
United States, 1946-47 


12 months 12 months 
Monthly ended— Monthly ended— 
Month pei ae en ett Month 

1946 | 1947 | 1946 | 1947 1946 | 1947 | 1946 | 1947 
January.............--.- 47 66 44 70 || tr A EE 75 80 56 75 
February............... 50 68 46 71 || August..............-... 79 86 59 75 
March.........-........- 55 69 48 72 || September. ............. 83 88 62 76 
ADEIHD 4625s 64 74 50 73 || October. ............-..- 81 90 64 77 
MV... tocee EE 59 66 51 74 || November. ............. 78 85 66 77 


June...................- 73 81 54 74 || December............... 71 79 68 78 
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The increase in capacity of wet-process mills that began in 1944 
continued through 1947. The wet-process plants utilized the greatest 
percentage of capacity and manufactured the largest part of the total 
finished cement produced. 

A grouping of the cement plants, based on their estimated annual 
capacity, is shown in the following table. 


Number of portland-cement plants in the United States (including Puerto Rico), 
by size groups, in 1947 


Estimated annual capacity, barrels: Number of plants 
Less than 1,000,000.. ee eee ee 30 
1,000,000 to 2.000.000 -_- eee eee 93 
2,000,000 to 8 O0O0.000 LLL LLL ccc clls2-c- 222222222222 2222-22 17 
3,000,000 to 10,000,000 222 2L Lc ccc LLL ll lll 222 2l 2222222222 11 

151 


Capacity of portland-cement plants in the United States,! 1945-47, by processes 


Capacity 
A |Percentofcapacity| Percent of total 
utilized produced 
Process Thousands of barrels Percent of total 


1945 1946 1947 | 1945 | 1946 | 1947 | 1945 | 1946 | 1947 | 1945 | 1946 | 1947 


jae | oye _  _ | eee | eee | Cees | eee O | meee 


hif rcm 124, 688 | 125, 227 | 129,116 | 51.6 | 51.8 | 51.8 | 45.9 | 70.2 | 78.0 | 55.6 | 53.6 | 54.0 
Ds AAA 116, 943 | 116, 395 | 119, 991 | 48.4 | 48.2 | 48.2 | 30.0 | 65.4 | 71.5 | 44.4 | 46.4 | 46.0 


nee | Cee | eee | eee | ey | ee dr | Oe | Gusto. 


241,631 | 241,622 | 249, 107 1100. 0 [100.0 [100.0 | 42.5 | 67.9 | 74.9 ¡100.0 |100.0 | 100.0 


1 Includes Puerto Rico and Hawaii. 


CLINKER PRODUCTION 


The production of clinker in 1947, the intermediate product of the 
portland-cement industry, was 14 percent greater than in 1946. 
Peak production in 1947 was reached in October, and stocks reached 
their peak in May. Stocks on December 31, 1947, were 7 percent 
below those reported for December 1946. 


Portland-cement clinker produced and in stock at mills in the United States,! 
1946-47, by processes, in barrels of 376 pounds? 


Plants Production Stocks on Dec. 31— 
Process ———————————— 
1046 | 1947 1946 1947 1946 3 1947 1 
Y A O 387 88 | 3 88, 381, 503 101, 663, 716 1, 485, 059 1, 722, 087 
DOTY Ee 3 63 61 | ? 76, 744, 900 85, 938, 704 2, 401, 384 1, 876, 245 


qs | gece | qe es? | oe ED | com ED | qatar 


150 | 149 | 165,126,403 | 187, 602, 420 3, 886, 443 3, 598, 332 


1 Including Puerto Rico and Hawaii. 

3 Compiled from monthly estimates of producers. 
3 Revised figures. 

4 Subject to revision. 
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RAW MATERIALS 


In 1947, 69 percent of the output of portland cement was made from 
limestone and clay or shale as raw materials. ‘These materials have 
been the predominant constituents in portland cement in the United 
States since 1908. Cement rock and pure limestone supplied 23 
percent in 1947 compared with 24 percent in 1946. The combina- 
tion of blast-furnace slag and limestone in 1947, as in the previous 
year, supplied 6 percent of the output. 

Marl and clay supplied only a very minor part of the raw materials 
ew qos by the cement industry in 1947 accounting for 1 percent of the 
total used. | | 


Production and percentage of total output of portland cement in the United States,! 
1899-1914, 1926, 1929, 1933, 1935, and 1941-47, according to raw materials 


Cement rock and Limestone and clay Blast-furnace slag 
pure limestone or shale ? Marl and clay and limestone 
Year 

Barrels Percent Barrels Percent} Barrels. | Percent Barrels Percent 
1899.........- 4, 010, 132 70. 9 546, 200 9. 7 1, 095, 934 19:4. EE, D 
1990. ........ 5, 960, 739 70. 3 1, 034, 041 12.2 1, 454, 797 17.1 32, 443 0.4 
1901. ........ 8, 503, 500 66. 9 2, 042, 209 16.1 2, 001, 200 15. 7 164, 316 1.3 
1902: ne 10, 953, 178 63. 6 3, 738, 308 21.7 |. 2,220, 453 12.9 318, 710 1.8 
1903... 12,493,694 | 55.9 6, 333, 403 28. 3 3, 052, 946 13. 7 462, 930 2.1 
1904. . ....... 15, 173, 391 57.2 7, 526, 323 28.4 3, 332, 873 12. 6 473, 294 1.8 
1905......... 18, 454, 902 52.4 11, 172, 389 31. 7 3, 884, 178 11.0 1, 735, 343 4.9 
1906. ........ 23, 896, 951 51.4 16, 532, 212 35. 6 3, 958, 201 8.5 2, 076, 000 4.5 
19075. 2 25, 859, 095 53.0 17, 190, 697 35.2 3, 606, 598 7.4 2, 129, 000 4.4 
1908. ........ 20, 678, 693 40. 6 23, 047, 707 45.0 2, 811, 212 5.5 4, 535, 300 8.9 
1909. ........ 24, 274, 047 37.3 32, 219, 365 49. 6 2, 711, 219 4.2 5, 786, 800 8.9 
TOLDO: 5. 5-2 , 520, 911 34.6 39, 720, 320 51.9 3, 307, 220 4.3 7, 001, 500 9.2 
19011... 26, 812,129 |. 34.1 40, 665, 332 51. 8 3, 314, 176 4.2 7, 737, 000 9.9 
EE uud 24, 712, 780 30. 0 44, 607, 776 54.1 2, 407, 368 3.0 10, €50, 172 12.9 
1913.5: 29, 333, 490 31. 8 47, 831, 863 51.9 9, 734, 778 4.1 11, 197, 000 12.2 
1914......... 24, 907, 047 28. 2 50, 168, 813 56. 9 4, 038, 310 4. 6 9, 116, 000 10. 3 
1926. ........ 44, 090, 657 26.8 | 101, 637, 866 61.8 3, 324, 408 2.0 15, 477, 239 9.4 
1920 AA 51, 077, 034 29. 9 97, 623, 502 57.2 4, 832, 700 2.9 17, 112, 800 10.0 
1933 decos 14, 135, 171 22. 3 43, 638, 023 68. 7 1, 402, 744 2.2 4, 297, 251 6.8 
Id ei 23, 811, 687 31.0 45, 073, 144 58.8 1, 478, 569 1.9 6, 378, 170 8.3 
1941... 46, 534, 193 28. 4 102, 285, 699 62. 3 3, 142, 021 1.9 12, 068, 646 7.4 
1942_________ 49, 479, 304 27.0 115, 948, 373 63. 4 3, 009, 562 1.7 14, 343, 945 7.9 
(ES 29, 915, 157 22. 4 92, 310, 018 69. 2 2, 300, 636 154 8, 897, 977 6.7 
1944... 17, 609, 055 19. 4 65, 478, 178 72.0 2, 078, 530 2.3 5, 739, 933 6.3 
1945. sc 20, 383, 505 19. 8 73, 409, 831 71.4 2, 035, 236 2.0 6, 976, 312 6.8 
1946.......... 39, 070, 643 23.8 | 112,142,154 | 368.3 2, 720, 500 1.7 10, 130, 891 6.2 
1947... 43, 428, 201 23.3 | 129, 338, 247 69. 3 2, 408, 845 1.3 11, 344, 054 6.1 


1 Includes Puerto Rico and Hawaii, 1941-47. 

2 Includes output of 2 plants using oystershells and clay in 1926; 3 plants in 1929, 1933, and 1935; 4 plants 
in 1941-45; and 5 plants in 1946-47. ` 

3 Corrected figure. 


The quantity of raw materials (exclusive of fuels and explosives) 
required for the production of portland cement during recent years 
is shown in the accompanying table. Limestone, cement rock, 
and clay and shale make up 93 percent of the total materials con- 
sumed. With the exception of marl, which shows a decrease, all 
types of raw material consumed in 1947 show substantial gains over © 
the 1946 totals. 
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Raw materials used in producing portland cement in the United States, 1945-47 ! 


Raw material 1945 1946 1947 
Short tons Short tons ' Short tons 
erreneren 5, 656, 390 10, 781, 078 11, 728, 062 
Limestone? .......)] 42 E e e craSEePOSodosesESÉ 22, 747, 654 34, 579, 673 40, 034, 322 
Eer 646, 391 , 798 e 
Clay and sbalei 22222 c ccc ccc c LL ll l.l. 8, 102, 458 4, 845, 22A 5, 373, 591 
Blast-furnace slag. 380, 970 706, 986 864, 617 
OYOSUM A aaa a aa 683, 158 1, 157, 324 1, 445, 622 
Sand and sandstone ĉ....-..---------------------------- 272, 077 460, 910 821, 017 
Iron materials... 128, 312 218, 634 257, 048 
Miscellaneous te 36, 100 144, 139 147, 056 
TOM rica 33, 713, 510 53, 754, 766 61, 234, 483 
Average total weight required per barrel (376 pounds) of Pounds Pounds Pounds 
finished oeement eee 656 655 657 
1 Includes Puerto Rico and Hawaii. 
2 Includes oystershells. 
3 Includes bentonite, diatomaceous shale, fuller's earth, and other clays. 
4 Includes silica and quartz. 


5 Includes iron ore, pyrite cinders and ore, and mill scale. 
^A € Includes diatomite, fluorspar, pumicite, flue dust, pitch, red mud and rock, hydrated lime, tufa, cinders, 
calcium chloride, sludge, grinding aids, and air-entraining compound. 


FUEL AND POWER 


The annual consumption of all types of fuel (coal, fuel oil, natural 
gas, and byproduct gas) in 1947 shows increases over that reported 
for 1946. The increases are: Coal, 13 percent; fuel oil, 16 percent; 
natural gas, 8 percent; and byproduct gas, 28 percent. Average 
monthly consumption of these fuels in 1947 compared to that re- 
ported in 1946 (1946 totals in parentheses) was, respectively, 661,465 
(584,061) short tons; 385,344 (332,202) barrels; 5,264,974 (4,833,676) 
million cubic feet; and 223,457 (174,175) million cubic feet. 


Finished portland cement produced and fuel consumed by the portland-cement 
industry in the United States,! 1946-47, by processes 


Finished cement produced Fuel consumed 2 


Process . 
Coal Oil Natural 
Barrels of | Percent 
Plants (short (barrels of | gas (M 
376 pounds | of total tons) 42 gallons) | cubic feet) 


O AAA 388 | 387,990,049 | 353.6 | 33,556,280 | 2,348,759 | 35, 171, 680 
DY E 364 | 376,074,139 | 346.4 | $3,452,450 | 1, 637, 662 | 4 22, 832, 429 
152 | 164,064,188 | 100.0 | 57,008,730 | 3,986,421 | 58, 004, 109 

1947 
pic esos eee sesso 88 | 100, 696, 955 54.0 | 3,980,760 | 2,852,511 | 41, 054, 656 
107 A A E ETE E 62 85, 822, 392 46.0 | 3,956,814 | 1,771,013 | * 22, 125, 029 


HEE. | Grier EEE | armatos ere csnmmupe | CWA EE | SED 


150 | 186,519,347 | 100.0 | 67,937,574 | 4,624,124 | 63, 179, 685 


1 Including Puerto Rico and Hawaii. 

3 Figures compiled from monthly estimates of producers. 

3 Revised figure. 

1 Includes byproduct gas: 1946—2.090,100 M cubic feet; 1047— 2,681,487 M. cubic feet. 
5 Includes 19,120 tons of anthracite and 6,989,610 tons of bituminous coal. 

6 Includes 18,504 tons of anthracite and 7,919,010 tons of bituminous coal. 
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Portland cement produced in the United States,’ 1946-47, by kind of fuel 


_Finished cement produced Fuel consumed 2 
Fuel Num- Barrels Percent Coal Oil Natural 
ber of of 376 of (short (barrels of | gas (M 
plants pounds total tons) 42 gallons) | cubic feet) 
1946 
A E 91 | 392,469,773 | 56.3 | 5,746,785 |..----------|------------ 
ANE 13 | 312,615, 568 (yd RCM 2, 583, 183 |............ 
Natural gasS------------------------- 12 | 311,762, 138 1.9 AAA A 17, 397, 628 
Coal and Ol. .--------------------- 10 | 14,566, 471 8.9 883, 015 654, 919 |...-....--.- 
Coal and natural gas................ 13 13, 281, 081 8.1 359, 160 |...........- 4 16, 025, 258 
Oil and natural gas. ................ 7 13, 324, 422 BT eee reer 764, 048 | 15, 034, 902 
Coal, oil, and natural gas..........- 6 6, 044, 735 3.7 19, 770 84, 271 , 546, 321 
152 | 164,064, 188 | 100.0 | 5 7,008,730 | 3, 986, 421 58, 004, 109 
1947 
A A o 89 | 3105,011,561 | 56.3 | 6,440,596 |------------|------------ 
A ees 12 | 314, 601, 599 Ree 3, 032, 878 |------------ 
Natural AMA 11 | 313,702, 618 129 AAA ee eee ta 19, 946, 198 
Coal and oil.. .--------------------- 10 | 14,474,204 7.8 920, 289 555, 908 |------------ 
Coal and natural gas................ 13 15, 072, 126 8.1 467, 362 |............ 6 15, 020, 189 
Oil and natural gas. . ..............- 5 12, 968, 637 réi LN SS 784,396 | 14,228,314 
Coal, oil, and natural gas. .......... 10 10, 688, 602 5.7 109, 327 250, 942 , 98 


EE | aco ES | € <<< Rr 


150 | 186,519,347 | 100.0 | 7 7,937,574 | 4,624,124 | 63, 179, 685 


1 Including Puerto Rico and Hawaii. 

2 Figures compiled from monthly estimates of the producers. 
3 Average consumption of fuel per barrel of cement produced was as follows: 1946—coal, 124.3 pounds; 

er pens Emb natural gas, 1,479 cubic feet. 1947—coal, 122.7 pounds; oil, 0.2077 barrel; natural gas, 

,456 cubic feet. 

* Includes 2,090,100 M. cubic feet of byproduct gas. 

5 Includes 19,120 tons of anthracite, and 6,989,610 tons of bituminous coal. 

* Includes 2,681,487 M cubic feet of byproduct gas. 

? Includes 18,564 tons of anthracite, and 7,919,010 tons of bituminous coal. 


Electric energy used at portland-cement-producing plants in the United States,! 
1946-47, by processes, in kilowatt-hours 


Eléctric energy used Average 
electric 
Finished | oq EY 
Generated at port- used per 
Process land-cement plants Purchased Total cement barrel of 
produced cement 
(barrels) roduced 
Active| Kilowatt- | Active] Kilowatt- Kilowatt- | Per- kilowatt- 
plants hours plants hours hours cent hours) 
1946 
Wot EE 31| 692, 119, 678 75|1, 287, 115, 691|1, 979, 235, 369| 51. 2| 87, 990, 049 22. 5 
DIV. es Se 34,1, 193, 871, 747 52, 691, 336, 772|1, 885, 208, 519| 48. 8| 76, 074, 139 24. 8 
65/1, 885, 991, 425 127|1, 978, 452, 463/3, 864, 443, 888,100. 0/164, 064, 188 6 
Percent of total elec- 
tric energy used. ...|....... 48. 8|....... 51.2 100; EE, A E 
1947 
Mee 31| 710, 978, 300 75/1, 506, 086, 691|2, 217, 064, 991| 52. 9/100, 696, 955 22. 0 
DEY AMA A . 9441, 182, 877, 720 48| 793, 962, 560/1, 976, 840, 280| 47. 1| 85, 822, 392 23. 0 
65/1, 893, 856, 020 123,2, 300, 049, 251|4, 193, 905, 271/100. 0,186, 519, 347 5 
Percent of total elec- 
tric energy used. ...|....... 45. 2|... ....- 54.8 AA AAA ees tenes 


Including Puerto Rico and Hawaii. 


220 MINERALS YEARBOOK, 1947 


EMPLOYMENT AND PRODUCTIVITY 


Trends in employment and output per man in the cement industry 
were traced from 1928 to 1938 in Minerals Yearbook, 1935 (pp. 
891-905) and 1940, Review of 1939 (pp. 1141-1153). Similar in- 
formation for 1939 and 1940 appeared in Minerals Yearbook, 1941 
(pp. 1215-1222), for 1941 and 1942 in Minerals Yearbook, 1943 
(pp. 1265-1273), and for 1943 and 1944 in Minerals Yearbook, 1945 
(pp. 1242-1247). Industry-wide totals for 1945 and 1946 are shown 
in the following tables. Owing to space limitations in this volume, 
p by districts have been published separately in a Mineral Market 

eport. 


Employment in the portland-cement industry, finished cement produced at mills 
included in study, and average output per man in the United States,! 1942-46 


Employment Production | 


Time employed Average per 
man (barrels) | Percent 
Aver- "ni | of in- 
Year age Man-hours Finished | dustry 
unm: Aver- E- portland repre- 
ber ol age Total cement sented? 
men | 2UM- | man-shifts Aver- (barrels) Per Per 
“ 4| ber of age per Total shift hour 
days man 
per day 
TOA AN 20, 768 315 | 9,374,851 7.5 | 70,203,687 | 182,114,486 | 19.43 2. 50 99.6 
LO43 ----- 25, 453 300 | 7,626,376 7.7 | 58,737,442 | 132, 445,838 | 17.37 2.25 99. 3 
1944 ........ 20, 376 278 | 5,070,147 8.0 | 45, 236,906 | 89,883,262 | 15.85 1. 99 98. 9 
1015.22 oe , 695 287 | 5.937.680 8.0 | 47,612, 919 | 101,340. 500 | 17.07 2.13 98. 6 
1946............ 25,044 313 | 7,836,818 8.0 | 62,384,279 | 162, 296, 274 | 20.71 2. 60 98. 9 


1 Exclusive of Hawaii and Puerto Rico. 
2 Calculated for each year by dividing quantity of finished cement produced at mills included in study by 
total production. 


Mill employees in the portland-cement industry, finished cement produced at mills 
included in study, and average output per man in the United States,! 1942—46 


Employment—cement mills only Production 
Time employed Average per 
man (barrels) | Percent 
Aver- ; —— ——| of in- 
Year age Man-hours Finished dustry 
num. | Aver- E portland repre- 
ber of age Total cement sented 2 
men | PUM- | man-shifts | AVer- (barrels) Per Per 
ber of age per Total shift hour 
days man 
per day 
Lo42 23, 492 323 | 7, 589, 439 7.4 | 56, 345, 160 | 182,114,486 | 24.00 3. 23 99. 6 
10439: roce 19, 958 368 | 0,150,775 7.6 | 47,004, 631 | 132,445,838 | 21.51 2. 82 99. 3 
1044..... 2 LL. 15, 566 289 | 4, 501, 364 8.0 | 35,826,375 | 89,883,262 | 19.97 2. 51 98. 9 
1945. `, 16, 142 299 | 4,820,755 8.0 | 38,551, 413 | 101,340, 500 | 21.02 2. 63 98. 6 
1946__.--------- 18, 101 325 | 5,874, 801 7.9 | 46,610, 834 | 162,296,274 | 27.63 3. 48 98. 9 


1 Exclusive of Hawaii and Puerto Rico. 
2 Calculated for each year by dividing quantity of finished cement produced at mills included in study by 
total production. 
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Quarry and crusher employees in the portland-cement industry, material ! 
handled at quarries included in study, and average output of material per man 
in the United States,? 1949—46 


Material handled—quarry rock 


Employment—quarries and crushers only and overburden 


Time employed Average per Percent 
Year Aver- | » i nU dustry 
age Aver Man-hours ee over Si 
num- m ort tons sente 
Bei | re a eri ten 
men | ber of shifts bus Total cluded | Per Per 
days per day shift | hour 
1942 ...... 5, 090 280 1, 423, 290 7.8 | 11,089, 206 | 50, 959, 664 10.4 | 35.80 | 4.60 90. 9 
]943. ...... 4, 262 1, 152,041 8.0 9, 231, 784 | 39,191,018 |........ 34,02 | 4.25 92.1 
1944. ...... 3, 489 245 855, 034 8.2 | 7,001,742 | 28,307,328 |........ 33.07 | 4.04 91. 6 
1945. ...... 3,5 245 857,117 8.1 | 6,954,881 | 29,122, 715 |........ 33.98 | 4.19 90. 8 
1946. --.---. 4, 307 271 | 1,166, 537 8.0 | 9,370,921 | 45,065,371 |........ 38.63 | 4.81 90. 9 


1 Tonnage of quarry rock and overburden included in 1942 but overburden excluded 1943-46. 

2 Exclusive of Hawaii and Puerto Rico. 

3 Calculated for each year by dividing quantity of finished cement produced at mills included in study 
by total production. 


Number of men employed in the portland-cement industry in the United States ! 
and output per man-hour, 1944-46, classified according to hours of labor 
per day 


1944 1945 1946 
Men employed |Produc-| Men employed |Produc-| Men employed |Produc- 
Hours per day tion per tionper| | |  Á ) jtion per 
man- man- man- 


Num- |Percent e Num- |Percent qd Num- | Percent oa 


ber ¡of total ber ¡of total 


rels) rels) | ber | of total! els) 
Tess) CNS Os cease E, crecer PR Pee CARPA A A: AA 
6 and less than 7........... 694 3.4 1. 92 402 1.9 1. 60 712 3.1 2.51 
7 and less (hang. 1, 920 9.4 1. 73 9 4.6 2.50 | 1,339 5.3 2. 83 
8 and less (hang. 17,045 83. 7 2.04 | 18,731 90. 5 2.12 | 22, 783 91. 0 2.57 
9 and less than 10.......... 494 2.4 ]. 42 618 3.0 2. 04 150 6 3. 73 
10 and less than 11......... 92 .5 1:94. EE EE, natia È f 
11 and less than 12.......... 131 .6 | Poo réi EE, EE, GE A EA A 


20, 376 | 100. 0 1.99 | 20,695 | 100.0 2.13 | 25, 044 100. 0 2. 60 


1 Exclusive of Puerto Rico and Hawaii. 


TRANSPORTATION 


The quantity and proportion of cement shipped by each of the 
major methods of transportation for 1945-47 are shown in the 
accompanying table. 

The proportions carried by rail, truck, and boat have changed 
little in this period. Railroads in 1947, as in previous years, were 
the major carrier, accounting for 82 percent of the total shipped. 
The quantity of cement shipped in bulk and paper bags increased in 
1947 over the previous year’s total, but cloth and other containers 
declined. Bulk shipments increased 37 percent, paper bags increased 
8 percent, and cloth bags decreased 29 percent. 
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Shipments of portland cement from mills in the United States,! 1945-47, in bulk 
and in containers, by types of carriers 


[Barrels of 376 pounds] 


In containers 


Type of carrier In bulk Bags Other Total shipments 
con- : Total 
Paper Cloth tainers 

Per- Per- 

1945 Barrels cent Barrels Barrels | Barrels| Barrels Barrels cent 
TruCk A 3 6,131,239 | 19.2 | 9,185,986 | 2,688, 601 |........ 11,874,587 | 18,005,826 | 16.9 
Railroad. -......-... 24, 407, 302 | 76.4 | 44,831,347 | 15, 650, 807 | 21,954 | 60, 504, 108 | 84,911, 410 | 79.9 
Boat. EE 1,391,294 | 4.4 | 1,916,118 128, 947 |........ 2,045,065 | 3, 436, 359 3.2 
31, 929, 835 |100. 0 | 55, 933, 451 | 18, 468,355 | 21,954 | 74, 423, 760 |106, 353, 595 | 100.0 
Percent of total...... OO NS 52. 17. 4 ; Ee 

1946 

TOOK E 3 10,466, 492 | 20.7 | 14,987,432 | 3,830,531 |........ 18, 817, 963 | 29, 284,455 | 17.3 
Railroad. ........... 38, 586, 917 | 76.3 | 75,889,354 | 22, 996, 350 | 13, 967 | 98, 899,671 |137, 480, 588 | 81.1 
Boat................ 1,521,447 | 3.0 | 1,142,487 132, 616 |........ 1,275,103 | 2,796,550 1.6 


CE Ee i Rr T | 


Ln: odi o cdi cil Dl STEED 
Ld —XP€——————————Á——H————————————H PL 


1947 
e A 3 13,343,705 | 19.3 | 14, 635, 937 2, 006, 759 |_-...-.- 16, 642, 696 | 29, 985, 401 16.0 
Railroad _....-.....-. 54, 198, 948 | 78.5 | 82, 457, 113 | 17, 044, 651 | 13,617 | 99, 515, 381 |153, 714, 329 82.0 
Boat ok. cee oe oe 1, 525, 322 2.2 2, 139, 597 126, 220 |........ 2, 265, 817 3, 791, 139 2.0 
69, 067, 975 |100. 0 | 99, 232, 647 | 19, 177,630 | 13,617 |118, 423, 894 |187, 401, 869 | 100.0 
Percent of total...... 36.8 |...... 53.0 10. 2 (4) f 100.0 |.....- 


63. 2 


1 Includes Hawaii and Puerto Rico. 

2 Includes steel drums and iron and wood barrels. 

3 Includes cement used at mills by producers as follows—1945: 217,968 barrels; 1946: 584,224 barrels; 1917: 
813,830 barrels. | 

4 Less than 0.05 percent. 


CONSUMPTION 


The following table shows that the indicated consumption of 
portland cement in 1947 gained in all but six States (Delaware, 
Indiana, Mississippi, Nevada, North Carolina, and South Carolina). 
With the exception of Indiana, all the States showing & decrease are 
non-cement-producing. California, New York, Texas, Pennsylvania, 
Ohio, Illinois, and Michigan in that order in 1947, as in the previous 
year, were the largest consumers of cement. "These seven States 
accounted for 44 percent of the total consumption. The 15 non- 
cement-producing States (including the District of Columbia) ac 
counted for 12 percent of total consumption. 
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Destination of shipments of finished portland cement from mills in the United 
States, 1945-47, by States 


1947 
Destination 1945 1946 Percent- 
(barrels) (barrels) EN age of 
change 
from 1946 
Continental: 
Alabama AAA 1, 912, 267 2, 744, 143 2, 930, 108 +6. 8 
ATIZODO opacas do ds 740, 332 1, 171, 168 1, 491, 197 +27. A 
ATKBUSHS. EEN 974, 515 1, 331, 1, 349, 460 +1.3 
KT 11, 791, 720 17, 341, 128 19, 301, 504 +11.3 
CSL) ye DEE 1, 134, 1, 726, 667 1, 837, 330 +6. 4 
Connecticut eet cues sso 996, 7 2, 120, 160 2, 156, 811 +1.7 
eege 210, 283 484, 159 431, 850 —10.8 
District of Columbia 1.......................... 765, 140 1, 011, 075 1, 130, 816 +11.8 
¡a EE 2, 067, 746 3, 731, 283 4, 221, 661 +13. 1 
E EE 1, 446, 831 3, 049, 291 3, 051, 785 +0.1 
AA e pee Ke rais 431, 585 707, 091 838,121 |. +18.5 
EENS AAA Sees tc eke 5, 382, 144 8, 766, 933 9, 331, 506 +6. 4 
A A ES 3, 629, 275 5, 256, 194 5, 216, 917 —0. 7 
te 2, 186, 491 3, 758, 932 4, 262, 177 +13. 4 
KANSAS EE 1, 771, 706 2, 954, 100 3, 724, 882 +26. 1 
Kentucky-.....----..------------------2-0-+-2- 1, 205, 966 2, 319, 754 2, 903, +25. 1 
Louisiana AAA A 1, 928, 381 2, 563, 968 3, 134, 441 +22. 2 
E A A m sies ease 305, 691 657, 951 787, 507 +19. 7 
Maryland APA 1, 655, 621 2, 751, 643 3, 145, 913 +14.3 
Massachusetts !1........... 2. LL LL LL c.l. lll... 1, 208, 674 2, 526, 515 2, 041, 870 +16. 4 
Michigan.__...--.-----.--.-------------------- 4, 636, 388 7, 570, 738 8, 048, 093 +6.3 
Minnesota ......-------------------- eee 2, 134, 964 3, 716, 917 3, 914, 258 +5. 3 
eieiei ee gedet 788, 402 1, 686, 806 1, 537, 801 —8.8 
MISSOUEI eelere de a 2, 579, 047 4, 885, 365 4, 893, 203 +0. 2 
MON (ONG EE 355, 504 553, 373 556, 765 +0. 6 
ee EE 1, 030, 485 1, 813, 766 1, 817, 942 +0. 2 
elle oes alte ere 310, 060 400, 329 268, 823 —32. 8 
New Hampshire lo cevinsconcoascincssnsacssades 253, 771 517, 126 519, 317 +0. 4 
New Jersey acuosas a ts 2, 772, 450 5, 122, 199 5, 272, 019 +2, 9 
New Mexico Liette geseet 798, 601 1, 073, 385 1, 108, 513 +3.3 
NOW do: EE 5, 251, 853 10, 231, 890 12,730,701 | +24.4 
North Carolina !..........-...--.-------------- 1, 308, 730 8, 506, 313 3, 170, 599 —9.6 
North Dakota !.....-0------------------------- 382, 307 672, 182 753, 385 +12. 1 
LEE 4, 777, 250 9, 027, 415 9, 684, 692 +7.3 
Oklahoma... eege 1, 579, 949 025, 839 3, 205, 015 +8. 9 
fégOl. 2.2. oc coss e nor cav ed e mE 921, 048 1, 477, 665 1, 835, 962 +24. 2 
Pennsylvania.................................- 5, 474, 146 9, 702, 251 10, 974, 095 +13. 1 
Rhode Island Leer eege 266, 330 495, 436 546, 547 +10. 3 
South Cerolmat ........... 2 c cc c LLL c. 588, 720 1, 347, 237 1, 335, 828 —0.8 
South Dakota 883, 393 , 561 924, 729 +27.1 
(LONMNCSS0C EEN 1, 771, 512 3, 665, 692 4,102, 443 +11. 9 
TOA ns a ie des 6, 594, 518 , 904, 082 11, 520, 189 +16. 3 
AA A ee 675, 278 932, 799 954, +2. 4 
Vermont WEE 157, 590 378, 325 497, 077 +31. 4 
ur eet 2, 065, 911 3, 492, 109 3, 571, 849 +2 3 
Washington: eege acc lache ceres 2, 304, 247 3, 364, 011 3, 512, 855 +4. 4 
West NEE ee , 080, 405 2, 952 400, 206 +19. 6 
IER 2, 608, 043 4, 443, 029 585, 162 +3. 2 
WYOMING geeiert, 219, 924 342, 817 397, 814 +16.0 
UT -00 000aaaao oaeeo aaan 490, 825 36, 397 333, 666 Lag, 7 
Total continental United States.............. 96, 457,004 | 163,093,661 | 179, 253, 344 +9. 9 
Outside continental United States 1................ 9, 896, 591 6, 473, 932 8, 238, 525 +27.3 
Total shipped from cement plants............ 106, 353, 595 | 160,567,593 | 187, 401, 869 | +10. 6 


! Non-cement-producing State. 

2 Direct shipments by producers to foreign countries and to noncontiguous Territories (Alaska, Hawaii, 
Purto Rico, etc.), including distribution from Puerto Rican mills (1945-47) and Hawaiian mill (1945-46 
only). 
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LOCAL SUPPLY 


An indication of the surplus or deficiency in the quantity of cement 
locally available, based on shipments from mills and on consumption 
as shown by State receipts of mill shipments, is reported in the follow- 
ing table. In 1947 deficiencies occurred in two States and four dis- 
tricts. The total surplus of producing States in 1947 was distributed 
as follows: 23,773,185 barrels to non-cement-producing States, Hawaii, 
and Alaska; 6,025,924 barrels to destinations outside continental 
United States (excluding local consumption of Puerto Rico pro- 
duction); and 333,666 barrels to unspecified destinations. 


Estimated surplus or deficiency in local supply of portland cement in cement- 
producing States, 1946—47, in barrels 


1946 1947 
State or division 
Shipments nae Surplus or | Shipments anes Surplus or 
from mills tion P- | deficiency | from mills tion H deficiency 

Alabama ------------ -0 8,071,979; 2, 744,143) +5, 327,836; 9, 509, 697| 2,930,108, +-6, 579, 589 
California... o oc ere 20,173, 231| 17,341, 128| -+2, 832, 103| 22,846,458} 19,301, 504| -1-3, 544, 054 
LSC WEE 38, 00 433, 04 —395, 035 (1) 1) l | 
Illingis.... uero Ro vc 6,675,584| 8, 766,933) —2,091,349| 7,155,280) 9,331, 506) —2, 176, 226 
A AA T E E 6, 145, 326] 3, 758, 932| +2, 386, 394| 6,155,670) 4, 262, 177| -+1, 893, 493 
Kansas ee AE T 6, 894, 353| 2,954, -+-3, 940, 253| 7,208, 147| 3, 724, 882| +3, 483, 265 
Michigan. ...................- 9, 974, 692| 7,570,738, +2, 403, 954) 10,470,760| 8,048,093) +2, 422, 673 
Missouri................-.-.-- ,887,517| 4,885,365 +2, 002,152} 8,030,939| 4,893,203. -+3, 137, 736 
ODIO A 8, 187, 531| 9,027,415}  —839,884| 9,296,311) 9,684,692) —388, 381 
Pennsylvania. .......-.-.-...- 20,686,900] 9,702, 251|-+-19, 984, 658| 33,655, 687| 10, 974, 095 -I-22, 681, 592 
Puerto Rico..........-.......- 1,711,549| 1, 432,567|  -L-278,982| 1,904,195. 1,601, gen "Laus 256 
"Tennessee. 5, 372,964; 3,665,602) +-1, 707,272; 6,101,108) 4,102, 443| -+1, 998, 665 
Texas. appes) 10,006,478) 9,904,082 +1, 092,396] 12,949,210. 11, 520, 180] +829, 

olorado, Montana ah, 

Wyoming, and Idaho. ....... 4,384,860! 4,262,747}  --122,113|  4,631,303| 4,584,913]  -+46,390 
Oregon and Washington. ..... 4,812,993, 4,841,676 —28, 683} 5,811,456} 5,348,817;  -+-462, 639 


Georgia, Kentucky, Virginia, 

Florida, and Louisiana...... 7,225,311} 15,156,405| —7,931,004|  7,516,763| 10,882,793, —9, 366, 030 
Indiana, Wisconsin, Minne- 

sota, Nebraska, Oklahoma, 

South Dakota, and Arkan- 


loi C ———ÁÓ— 16,924,088| 20,314,806| —3, 390, 718} 17,802,391| 21,103,483| —3,301, 092 
Maryland and West Virginia.|  4,054,056|  4,758,505|  —704,539|  4,498,230|  5,546,119| —1, 047, 889 
New York and Maine........ 11,350, 167| .10,889,841|  --460,326| 12,548,319| 13,518,208| —969, 889 


gee mm nnd | A 


169, 567, 593| 142, 410, 4561-27, 157, 137| 187, 491, 869) 157, 359, 094|-+-30, 132, 775 


1 Mill dismantled. Operations terminated in December 1946. 


- PRICES 


The average net mill realization of all portland cement shipped from 
mills in 1947 advanced to $1.90 per barrel from $1.72 per barrel in 
1946. "The increase was spread over the four quarters, but the great- 
est changes were reported 1n the first and last quarters. All districts 
show an increase from the first.to last quarter—the maximum spread 
being 24 cents reported in Ohio, - | 

The composite wholesale price of portland cement f. o. b. destina- 
tion, according to the Bureau of Labor Statistics index (1926— 100), 
was 115.7 in 1947; in 1946 it was 104.1. 
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Average mill value per barrel, in BE portland cement in the United States,! 
943-47 


A A ana E ate A AAA $1. 72 
A A ¡AAA E 1. 90 
jh: cd; AA A IA 


1 Includes Puerto Rico and Hawaii. 


FOREIGN TRADE ? 


Imports. —Imports of cement have been small during recent years 
and in 1947 for the most part represented purchases from the United 
Kingdom (England). Imports of all hydraulic cements, 1945-47, are 
listed by country of origin in an accompanying table. There were 
no imports of white nonstaining or other special cements in 1947. 

Exports.—Exports of cement in 1947 reached 6,771,250 barrels 
valued at $21,826,718. As shown in the accompanying table, the 
bulk of the shipments were to countries in the western hemisphere. 
Canada and Venezuela were the largest purchasers. Substantial 
quantities were also exported to Cuba, Mexico, Brazil, and the 
Dominican Republic. | | 

Shipments of hydraulic cements to noncontiguous Territories of 
the United States for the 1945-47 period are shown in a following 
table. Shipments to Alaska and Hawaii in 1947 increased over the 
previous year’s total; but Puerto Rico, Virgin Islands, and American 
Samoa declined. ‘The increase in shipments to Hawaii is attributed 
partly to the closing at the end of 1946 of the one producing cement 
plant in the islands. | 


Hydraulic cement imported for consumption in the United States, 1943-47 


[U. S. Department of Commerce] 


Year Barrels Value Year Barrels Value 
A 13, 658 $55, 560 || 1948. ooooococcooooocooo. 3, 734 $15, 531 
(177 HE 169 418 || 1947...........-.-.-.--....--. 4, 606 28, 668 
EE 323 700 


Roman, portland, and other hydraulic cements imported for consumption in the 
United States, 1945-47, by countries ! 


[U. S. Department of Commerce] 


1945 1946 i 1947 
Country Sa EEN 
Barrels Value Barrels Value Barrels Value 
Belgium and Luxembourg................|..........|------.-.. 2 M I ee ee | See 
Si A ESA 320 $685 2, 498 8, 124 334 $1, 078 
Chile 52. EE (2) Pa A POCORN E IS 
Dominican Republic.....................- Ob. SAB db EE AAA E ol ee 


323 700 3, 591 15, 050 4, 606 28, 668 
1 Excludes “white, nonstaining, and other special cement." 
2 Less than 1 barrel. í 


2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
United States Department of Commerce. 


228 


MINERALS YEARBOOK, 1947 


Hydraulic cement exported from the United States, 1943-47 


[U. 8, Department of Commerce] 


Lr e vm e ep e e mm om e o mm e e e e o om e ep ep mm e o me ep e e mm e wm em o e e mm e mm zm mm e rm pm mr o ëm o o o a a o 


LIII em zm zm mm zm mm zm zm ms o mp o ew eww zm mm mm e ve e ew ms e mm mm vm wm wm wm re om ëm e wm em em em em e ep e e e e e wi 


pot of 
T total ship- 
Barrels Value ments from 
mills 
| A A 
ae 1, 731, 956 $4, 654, 862 1.3 
- 4,040, 405 10, 044, 838 4.2 
D 6, 474, 721 15, 567, 490 6.0 
da 5, 163, 362 13, 484, 933 3.0 
ue 6. 771, 250 21, 826, 718 3. 6 


Hydraulic cement exported from the United States, 1945-47, by countries 


[U. S. Department of Commerce] 


| 1945 
Country 
Barrels Value 
North America: 
Bermuda: i. uoc e 15, 361 $41, 582 
Canada od ceca edere da 40, 932 151, 874 
Central America: 
British Honduras............... 7, 519 16, 401 
Canal Zone. -------------------- 87,215 182, 616 
Costa R68. -----.------------- 163, 162 348, 183 
El Salvador. oe Li 110, 137 242, 483 
Guatemala. -------------------- 6, 051 16, 168 
Honduras.......... ............ 56, 699 131, 185 
Nienaragua...................... 23, 749 51,075 
Panama, Republic of, 380, 549 836, 466 
MEXICO -— conces lloc ecu Ee t l, 012, 556 | 2, 587, 794 
Newfoundland and Labrador. .... 2, 259 4, 051 
West Indies: 
British: 
Bahamas. .................... 17, 855 45, 270 
Barbados. -------------------- 3, 657 7,814 
JAMAICA: acu scuole celos 16, 471 36, 249 
Leeward and Windward 
Islands. .................... 18, 269 42, 112 
Trinidad and Tobago ........ 28, 988 62, 507 
LR CH A uses 450, 969 | 1,016, 204 
Curacao (N. W.IJ............. 116, 499 257, 394 
Dominican Republic........... 229, 328 497, 232 
Prenen West Indies............. 67, 430 140, 082 


14, 304 30, 049 


1946 1947 

Barrels Value Barrels Value 
10, 972 $25, 055 12, 712 $37, 443 
295, 101 979,906 | 1, 100, 559 3, 558, 874 
1, 621 3, 882 3, 425 16, 594 
75, 646 178, 671 332, 509 883, 943 
60,807 |. 168, 958 120, 716 362, 731 
82, 585 197, 794 138, 911 481, 106 
37,546 | 103,915 27, 623 87, 893 
40, 150 90, 048 97, 365 329, 996 
24, 649 56, 314 12, 696 41, 414 
151, 196 383, 248 253, 512 822, 452 
1, 033, 474 | 2, 811,361 481,961 | 1,681,811 
3, 636 8, 409 53, 406 143, 778 
14, 197 42, 449 20, 185 73, 357 
ee 7, 642 16, 573 
6, 105 13, 540 12, 907 42, 376 
463 VOIS EE ehh See ees 
ARO TE. EE 68, 300 198, 187 
284, 389 717, 738 518, 336 1, 6&2, 314 
49, 037 128, 232 36, 516 115, 191 
323, 072 130, 119 352, 458 1, 066, 324 
58, 412 125, 588 60, 238 175, 129 
37,025 88, 366 32, 277 98, 639 
25 284 1, 020 4, 700 
2, 932, 450 | 6, 885, 409 | 2, 590, 198 | 6,254,985 | 3,745,277 | 11,920,820 

South America: 

Argentina ee 5, 786 32, 403 14, 045 81, 786 14, 287 77,095 
BOV A DN 417 2,116 878 5, 449 1, 880 12, 907 
TOT eset A eT A AE 1, 234, 255 | 3,074, 391 735, 094 | 1, 853, 186 403, 333 1, 462, 542 
Chile. EEN 199,770 | 440,097 7, 509 32, 558 3, 192 24, 955 
Colombia... ooo... 185, 187 531, 599 286, 660 796, 790 337, 544 1, 382, 666 
Ecuador oo 8, 521 21, 663 35, 652 85, 329 85, 361 255, 399 
Paraguay...............-.....-... 2, 165 6, 471 7, 804 21, 200 3, 960 14, 125 
Bru. eco aetas ot EH 54, 937 141, 092 70, 732 188, 398 91, 699 257, 239 
Burinam. LL LL LLL. 18, 125 40, 918 3, 250 6, 975 6, 181 17, 363 
Uruguay .........--.-------------- 6, 158 30, 536 3, 024 21, 176 2,711 17, 561 
Venezuela... GER 1, 443, 087 | 3, 438,870 | 1,066,317 | 2, 590, 675 | 1,600, 581 | 4, 908, 461 
Other South America... 4, 697 10, 691 4, 701 10, 974 5, 419 17, 859 
3, 163, 105 | 7,770, 847 | 2, 235, 666 | 5,694, 496 | 2, 556,148 8, 448, 172 
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Hydraulic cement exported from the United States, 1945-47, by countries— Con. 


| 1945 | 1946 1947 
Country | pF | 
| Barrels | Value || Barrels | Value Barrels Value 
Europe 
o A a ËCH ON E o! EE A AA E 
INOEWOY EE 8, 843 18, 215 121 $12 200 AE oneness 
Portugal ooo "o ], 082 6, 478 434 2, 552 461 $2, 737 
US O RR ays SoG € 472 LR E WE eee 751 7, 242 
United Kingdom. ............... | c cci lo 3 345 554 3, 802 
Other Kurope 668 4, 264 636 5, 306 367 2, 431 
168, 246 387, 101 1, 194 20, 458 2, 133 16, 212 
Asia: 
Bahrein, State of... 274 1, 453 301 2, 895 1, 639 5, 679 
o NN A AI, POR AR PERE EOI EES 78, 170 227, 971 
China. eege sure sodas 500 1,080 | 156,252 | 424,987 3, 981 19, 938 
French Indochina. ............... 23, 400 EN A, A 380 1,024 
LOS A PA A 18, 073 39, 559 5, 901 19, 168 
bett LEE 2, 180 6, 619 703 4, 37] 13, 287 57, 812 
WOU W EE MINA Ee AA AA 37, 922 112, 421 
Netherlands Indies. .............. 6, 681 14, 404 1, 000 2, 325 17, 087 43, 760 
Philippines, Republic of. 90, 048 211, 414 93, 819 261, 954 152, 117 470, 590 
Saudi Arabia. ooo... 6, 934 21, 166 31, 977 76, 169 77, 308 237, 107 
EE Sees ee re ee RECON 850 4 800 oka i See EE 1, 461 6, 352 
TUFK6V- 4c. once e eee a ate AAA 8 25 901 7, 571 
Other Asia... 11, 437 25, 900 5, 385 21, 690 802 2, 455 
142, 304 340, 188 307, 518 R33, 975 390, 056 | 1,211,848 
Africa 
A RE EEN, CREER 250 785 167 1, 550 
NN: EE, POR AE E, AA 1, 750 4, 908 
French West re A A AMI 145 312 1, 297 3, 320 
A AA A 4, 788 15, 807 5, 014 11, 197 11,575 30, 940 
Mozambique. .................... 14, 507 40, 005 957 1,064 25, 807 
NS cuc e eL a ecu due 633 1:307 AA noces 1, 786 4, 536 
Portuguese Guinea and Angola... 44, 468 99, 035 13, 813 38, 549 20, 036 55, 135 
Southern Rhodesia. ll 500 1, 130 1, 325 8, 200 
Tanpi leas 500 1, 500 3, 247 AR AA E ME 
Union of South Africa... 1, 439 9, 209 5, 031 19, 758 17, 849 55, 524 
Other Afen... 1, 569 10, 314 423 1, 084 1, 292 3, 756 
67, 904 177, 237 28, 723 80, 849 64, 141 193, 676 
Oceania: 
Australa. o 587 o NA A toed hed gost teens 
French Pacific Islands. it 63 170 1, 796 5, 804 
New Zealand. `. ooo 120 EC E alee 10, 783 30, 095 
Other Oeeanig -.---22222.... 5 27 DAN (OC EE 16 91 
712 6, 708 63 170 12, 595 35, 990 


a | [| S| aa 
ee e 


6, 474, 721 n 567, 490 | 5, 163, 362 |13, 484,933 | 6,771,250 | 21,820, 718 


Hydraulic cement shipped to noncontiguous Territories of the United States, 


1945-47 


(U. S. Department of Commerce] 


1945 1946 . 1947 
Territory XE DL TM MAECEN 
Barrels | Value | Barrels | Value | Barrels | Value 
IN 40, 599 | $113,430 | 43,929 | $124,259 | 53,424 | $140,051 
American Samo8a-------------------------- 83 232 304 919 25 90 
ES A E A A AA 2, 937 8, 798 
E NN EA 208, 394 | 405,208 | 469,565 | 865, 444 | 547,184 | 1, 106, 942 
Puerto R]160........ occ ---------------- 5, 271 28, 661 41,762 | 109, 682 16, 005 78, 184 
Virgin Islands. ........................... 19, 082 48, 663 25, 964 66, 088 17, 360 56, 196 
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TECHNOLOGY 


The definition of puzzolan has been broadened to include other 
material than loosely compacted siliceous rock of volcanic origin, or 
tuff. It now includes other siliceous materials such as diatomaceous 
earths, calcined clays and shales, and artificial or synthesized puz- 
zolans. These materials, although not cementitious in themselves, 
contain constituents that will combine with lime in the presence of 
water to form compounds that have cementing properties? A 
standard specification for low-heat cement, recently released in 
Great Britain, covers a type of portland cement used in large struc- 
tures such as dams. The reduction in heat of hydration as compared 
with ordinary portland cement is achieved by fine grinding of the 
cement and by a reduction in the maximum permissible lime content.* 
The favorable results obtained in recent years in the use of long 
rotary kilns in both wet- and dry-process plants may change some of 
Cie oe theories as to the most efficient type and length of kiln 

esired. 

A review of the comparative performance of the long and short 
rotary kilns in cement plants has recently been released P 

A rapid spectrographic procedure for the determination of the 
minor metallic elements in portland cement has been developed at the 
National Bureau of Standards. The method promises to extend to 
determination of cement raw materials and many ceramic materials, 
provided reliable standard samples of these materials are available.® 
By this method determination of the aluminum, iron, magnesium, 
potassium, sodium, manganese, and titanium content is obtained. 
The direct use of pellets of cement powder is a distinct advantage over 
methods requiring solution of the sample and chemical separations. 

There has recently been much discussion concerning grinding 
practices in the manufacture of cement. The trend toward fine 
grinding requiring at least 90 percent of the product to be minus 
200-mesh, which started about 1931, reached a peak between 1938 and 
1942 and now is being questioned. A review and history of grinding 
practices in the cement industry has recently been released.’ 

Lightweight portable equipment for accurate, rapid measurement 
of the volume of air entrained in concrete has supplanted the cumber- 
some gravimetric method. It has also been established that air 
entrainment, used with appreciation of its sensitivity, is beneficial in 
all types of concrete. It 1s believed that the improvement in bond 
offsets the slight reduction in bond strength, and thus air-entrained 
concrete can be used in reinforced concrete as well as pavement-type 
structures. 


3 Ledyard, E. A., Puzzolan Cements: Rock Products, vol. 50, No. 12, December 1947, p. 143. 
4 Chemical S (London), Low-Heat Cement: Vol. 56, No. 1456, June 1947, p. 739. 
i A Norapurg, ., Long Kiln v. Short Kiln Performance: Rock Products, vol. 50, No. 8, August 1947, pp. 
6 Kiez, A..W., Bourdon, F. S., Spectrographie Determination of Minor Elements in Portland Cement: 
Pit and Quarry vol. 40, No. 4, October 1947, pp. 71-76. 
; EA Wolfe, J. M., What is the Future for Grinding: Rock Products, vol. 50, No. 1, January 1947, pp. 119-123, 
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WORLD PRODUCTION 


Available statistics on world production in 1942-47 are given in the 
following table. 


World production of hydraulic cements, 1942—47, by countries, in metric tons! 
{Compiled by P. Roberts] 


Country 1942 1943 1044 1945 1046 1947 
North America: 
¡OT 1, 448, 818 | 1, 159, 286 1, 141, 594 1, 344, 934 1, 835, 302 1, 894, 956 
OCUDS A A A 166, 090 169, 609 173, 750 180, 753 240, 406 276, 369 
Ouatemala 2 19, 000 2 21, 000 2 23, 000 2 29, 000 3 29, 000 3 27, 600 
Mexico. ........... LL... 588, 476 578, 253 2 662, 800 3 900, 800 | 2 1,072, 500 | 3 1, 300, 000 
Nicaragua. ................- 620 12, 030 10, 034 2 16, 000 9, 975 15, 959 
United States............... 31, 610, 471 | 23, 067, 914 | 15, 716, 820 | 17, 786, 688 | 28, 403,616 | 32,314, 655 
South America: , 
Argentnga 1, 076, 858 957,076 | 1,079,974 | 1,087,578 | 1,140, 529 1, 363, 400 
A ARA 22, 908 23, 006 28, 154 27, 174 30, 742 38, 828 
A A 752, 833 3 747, 409 809, 908 774, 378 825, 869 913, 525 
bu Du a ECT 364, 584 974, 747 362, 877 411, 088 579, 906 602, 209 
Colombia................... 207, 793 578 281, 626 300, 981 332, 000 843, 228 
Ecuador.................... 19, 802 27, 860 691 , 504 38, 497 29, 
l1 EE 188, 882 206, 792 537 , 892 260, 617 254, 600 
Uruguay...................- 150, 069 181, 544 189, 314 216, 592 272, 490 279, 353 
a Venezuela. ................. 121, 833 111, 721 119, 670 124, 128, 329 153, 120 
urope: 
AUSTA- ssie 682, 000 773, 000 (4) (4) 367, 200 380, 924 
Bo Tecta ET $ 510, 670 5 459, 520 600, 000 646,900 | 1,889, 772 2, 609, 172 
EEN 4) 126, 044 245, 100 4) 4 
Geet EE 6 320, 000 | $350, 000 (4) OI 920, 000 4) 
enmark......------------ 434, 765 639, 038 646, 837 219, 996 501, 835 633, 560 
|) Ug EE 202, 000 251, 222, 515 (4) (4) 4 
Finland....................- 178, 802 238, 27 180, 221 277, 679 329, 792 4 
France. 2, 496,620 | 2,926,250 | 1, 485, 560 1, 524,000 | 3, 372, 000 3, 857, 000 
Germany................... ? 7, 287. 000 | ? 9, 073, 000 k V § 2, 529, 000 | $ 2, 807, 000 
POCO. oer eee ee 0, 000 (4) 4) ) 3 110, 000 ( 
IS 728, 190 701, 200 | 910 153,290 | 10 11 38, 280 163, 590 209, 060 
AAA 2, 243, 319 (à 6 4 (d 2, 790, 000 
Luxembourg...............- (4) 4 4 4 4 89, 272 
Netherlands. ............... 370, 000 858, 000 214, 000 231, 000 402, 654 519, 262 
NOPWBy......:..2-2x---9 373, 648 311, 152 (4) 425, 470, 000 
A aeneae eee ace (4) (4) 4 12 300, 006 | 1,398, 915 1, 519, 327 
Portoegl --------------- 243, 246, 799 244, 974 262, 980 330, i 
Rumania..................- 970, 614 455, 030 326, 262 249, 420 314, 892 421, 398 
SDAIN PES ect a 1, 280 | 1,701,520 | 1,843,037 | 1,926,052 | 2,145,140 2, 186, 654 
Sweden....................- 823, 890 1,061, 140 | 1, 213, 513 | 1, 461, 676 1, 550, 000 
Switzerland E 439, 000 367, 000 , 000 , 000 694, 994, 790 
IU BUS. A (4) (4) (4) 1, 800, 000 | 3, 400, 000 4, 800, 000 
United Kingdom............ 7, 376, 523 7, 081, 869 | 4,633,188 | 4,116,019 | 6, 681, 545 7, 071, 708 
n Yugoslavia. ................ (4) 2 750, 000 (4) (4) ($) (4) 
sia: 
China. ............ E 13 1, 572, 000 |13 1, 538, 247 |13 1, 177, 890 42, 500 208, 057 |. 608, 692 
Formosa 228, 107 309, 394 245, 000 (4) (4) (4) 
EECH ARA , 2, 148,000 | 2,076, 000 000 | 2,807, 461 | 14 1, 764, 000 
Indochina, French.......... 177, 600 2:000 EEN 4, 910 36, 430 39, 871 
—————ÁÁ— 55, 35, 000 38, 000 18 25, 000 15 35, 000 4 
J pen EE 4,356,023 | 3,767,666 | 2,959, 686 172, 273 929, 000 1, 
Se ee rae ee ne a eae 1, 181, 429 , 1, 003, 002 139, 049 160, 69 168, 191 
N etherlands Indies......... (4) 4) 10, 000 
Palestine................... 216, 577 166, 804 176, 499 147, 237 265, 935 328, 300 
Philippines, Republic of. --- (4) (4) (4) 11 27, 231 56, 261 133, 918 
Syria and Lebanon. ........ 214, 800 151, 900 155, 000 190, 000 189, 000 212, 116 
HK d cic te ue. 210, 853 153, 815 280, 332 271, 876 321, 402 350, 456 


See footnotes at end of table. 
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World production of hydraulic cements, 1942-47, by countries, in metric tons !— 


Continued 
i d 
Country 1942 1943 | 1944 | 1945 | 1946 1947 
EE APRA AA SE Ge 
Africa: | | | 
Algeria. -a222 (4) 80, 900 96, 445 104, 400 116, 400 150, 000 
Belgian Congo.. ............ 64, 340 69, 221 84, 776 76, 264 85, 314 (4) 

BEY Dba seais leet 420, 980 322, 859 423, 902 432, 088 587, 577 648, 353 
Eritrea. 25, 000 27, 500 , 000 4) CN BEE 
Ethiopia 2... _.-.....-...... 20, 000 25, 000 (4) (4) (4) (4) 
Morocco, French........... (4) 2 140, 000 109, 020 76, 900 175, 191 213, 862 
Mozambique............... 24, 041 30, 647 , 932 33, 910 26, 275 (4) 
Tunisia- dance 56, 300 , 000 58, 500 59, 600 82, 550 115, 100 
Union of South Africa... 948, 000 915, 600 1, 113, 600 1, 050, 000 1, 186, 200 1, 379, 818 

Oceania: i 
Australia: | 
New South Wales. ....... 337, 947 351, 887 313, 976 312, 185 e (4) 
Tasmania 53, 324 43, 530 4) 42, 782 (4) 
Victoria. 2 _.. 172, 017 4 127, 971 133, 407 E 763 194, 777 
New Zealand............... 217, 200 226, 800 226, 800 | 23560 6C0 | 229, 229, 900 219, 409 
Total 16... A 80, 900, 000 | 72, 550, 000 | 55, 576, 000 | 50, - 80, 090, 000. 000 Em 633, 000. 000 | 84, 267, 000 


1 In addition to countries listed, cement is produced in Albania, Hong Kong, Queensland, Siam, and 
South Australia, but data are not available. 
2 Estimate. 
3 Beginning in 1943, white cement is included. 
4 Data not available; estimate by senior author of chapter included in total. 
5 Excludes portland-cement data, which are not yet available. 
6 Slovakia only. 
7 Includes Sudetenland. 
f Excludes Russian zone of occupation. 
? January to June, inclusive. 
10 Data represents Trianon Hungary subsequent to October 1944. 
1! June to December, inclusive. 
12 April to December, inclusive. 
GER Data represent area designated as Free China during the period of Japanese occupation, and Man- 
churia. 
14 Beginning in September 1947, excludes Pakistan. 
15 Production in Government-operated mines for fiscal year ended March 20 of year following that stated. 
16 Estimated by senior author of chapter; excludes estimates for countries listed in footnote 1. 


Chromium 


By NORWOOD B. MELCHER 


GENERAL SUMMARY 


HE position of the United States with regard to chromite in 1947 

changed from one of acute shortages to one of excess supply. 

Domestic production, however, dropped as a result of low prices 
and amounted to only 948 short tons, compared with 4,107 tons in 
1946 and a peak wartime production (1943) of 160, 120 tons. Im- 
ports, especially metallurgical-grade, were slow during the first quarter 
of 1947, and chromite was in short supply during that period. The 
total available supply (imports and domestic output) totaled only 
188,000 short tons during the quarter, whereas consumption amounted 
to 218 ,000 tons. The supply of chromite improved during the second 
quarter of the year and was considerably in excess of consumption 
during the remainder of the year. Receipts of metallurgical chromite 
from the Soviet Union, amounting to 46 percent of the total receipts, 
assured an adequate supply of metallurgical chromite in 1947. 


Salient statistics of chromfte in the United States, 1946—47 


| 1946 1947 


Short tons| Value 


| 
| 
| Short tons Value 


— 


New supply: 
Domestic production (shipments).................- 4, 107 $105, 041 948 ON 
Imports for consumption--------------------------- 757,391 | 11,459,121 | 1,106,180 | $18, 866, 895 
EE 761, 498 | 11,564,162 | 1,107,128 (1) 
Distribution: | | 
Consumption ee 734, 759 H 833, 357 (1) 
EXDOPIS. A A RA 2, 158 0, 958 *3, 435 113, 479 
Additions tostocks? coccion 24, 581 o 270, 336 (1) 
VOL A A IA 761, 498 | 11, 564, 162. 1, 107, 128 (1) 


1 Data not available. 
2 Calculated. 


The total new supply of all grades of chromite available to industry 
in 1947 increased 45 percent over 1946 and totaled 1,107,128 short 
tons—an all-time record. Consumption amounted to 833, 357 short 
tons—a 13-percent increase over 1946. The excess of supply over 
consumption in 1947, amounting to 273,771 tons, permitted a sub- 
stantial increase in domestic stocks. Consumers’ stocks of chromite 
at the close of 1947 totaled 411,067 short tons. Of this, 191,104 
tons were metallurgical, 144,381 tons were refractory, and 7 5, 582 tons 
were chemical. 
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Total supply, imports for consumption, domestic production, and consumption 
of chromite, 1943—47, in short tons 


1943 1944 1945 1946 1947 
Total supply ._--.-_._.._-_-___._-___.-.2.- 1, 088, 696 894,019 |. 928,738 761, 498 1, 107, 128 
Imports for consumption. ............. 928, 576 848, 390 914, 765 757, 391 1, 106, 180 
Domestic production.................. 160, 120 45, 629 13, 973 4,107 948 
AI lll. 964, 600 848, 449 808, 120 734, 759 833, 357 


Chromite was free from Government control in 1947 for the first 
time in 7 years. However, the United States Government, under the 
authority of the Stockpiling Act of 1946 (Public Law 520), was a 
potential buyer of both domestic and foreign chromite during 1947 
but at prices directly competitive with those paid by industry. Any 
acquisitions of strategic materials purchased by the Government are 
for the strategic stockpile and are made by the Strategic and Critical 
Materials Division, Bureau of Federal Supply, U. S. Department of the 
Treasury. Stockpiling activities under this act are the responsibility 
of the Munitions Board, acting under the direction of the Secretary of 
War, Secretary of the Navy, and the Secretary of the Interior. Metal- 
lurgical and refractory grades of chromite are classified by the Muni- 
tions Board as Group A (materials of a strategic and critical nature 
for which stockpiling is deemed the only satisfactory means of insurin 
an adequate supply for a tuture emergency). The Bureau of Federa 
Supply has no price schedule for the purchase of chromite, and any 
offers for sale should be accompanied bv a statement as to price 


expected. 
DOMESTIC PRODUCTION 


The output of domestic chromite, as measured by shipments from 
mines, in 1947, was the lowest since 1938 and came entirely from two 
mines in California. The largest producer, as in 1946, was the French 
Hill mine in Del Norte County, Calif., which was operated in 1947 by 
Sam Wilson of Patrick Creek, Calif. This mine had been operated 
previously by the Tyson Chrome Mines, Ltd. Helmke, Thomas & 
Janssen, operating the Lambert mine in Butte County, Calif., pro- 
duced 308 short tons (275 long tons) of chromite in 1947 containing 
40 percent Cr;O; and 11 percent FeO. An accompanying table gives 
a history of production of domestic chromite since 1880. 


Chromite production (shipments) in the United States, 1943-47 by States, in 
short tons, and number of producers in 1947 


1947 


_ | Cr203, percent 


State 1943 1944 1945 1946 Num 
pag Total 
daer 450r | 35 t045 
over 

¡A 5, 569 ¡AMA EA A A A ee a eet 
California. ................-.-... 62, 495 | 34,715 9,607 | 14,107 Mc cokes 948 948 
(TEE 75, 691 oO D SAA eee codec A A issus 
A MaMo 16, 363 7, 818 4, 366 (ME EE, O. A E 
TOROS tit des VE MIA PA A EDO AO et ER 
o A 160, 120 45, 629 13, 973 4, 107 Dd 948 948 


1 California and Oregon production combined. Bureau of Mines not at liberty to publish separate State 
totals for 1946. 
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Chromite shipped from mines in the United States, 1880-1947 ! 


Short Short Short Short 
Year tons Year tons Year tons Year tons 

Before 1880. ...| 224,000 || 1897-99........]........ 1917. .........- 48, 972 || 1935..........- 577 
1880..........- 563 || o 157 || 1918........... 92, 322 || 1986- -...------ 301 
1881........... 2, 240 || 1901........... 412 || 1919........... 5, LE 2, 600 
1882. .......... 2, 1902........... 353 || 1920........... 2, 802 || wg 9 
1883... ........ 3,360 || og 168 || 1921........... 316 || 1939........... 4, 048 
1884... 1904........... 138 || 1922..........- 398 || 1940........... 2, 982 
1885..........- 3,024 || 1905........... 25 || 1993..........- 254 || 1941........... 14, 259 
1886. 2 19006........... 190 || 1924........... 323 || 1942..........- 112, 876 
1887 ........... 3,360 || 1907........... 325 || 109 121 || 1943_.......... , 
1888........... Ñ 1908........... 402 || 1926........... 158 || 1944........... 45, 629 
1889........... 240 || 1909........... 670 || 1927........... 225 || 1945. .......... 13, 973 
1890........... 4,031 || 1910........... 230 || 1928........... 739 || 1946........... , 
1891........... í 1911........... 134 || 1929........... 301 || 1947. .........- 
1892........... 1, 1912. .......... 225 || 1930..........- 90 
1893........... 1,624 || 1913........... 286 || 1931..........- 300 Total....| 844, 100 
1804... 4,122 || 1914........... 662 || 1932....__.__.- 174 
1895... i 1915. .......... 3,675 || 1933_.......... 
1896. .........- 1916........... 52,679 || 1934_...-...... 413 


1 Production of chromite before 1880 was **about 200,000 long tons” (224,000 short tons), all from Marylan d 
and Pennsylvania, according to Mineral Resources, 1908, pt. 1, p. 760. Most of the figures for 1880-95 repr e- 
sent conversions to short tons from rounded long tons. 


CONSUMPTION AND USES 


Domestic consumption of chromite increased 13 percent over 1946 
and amounted to 833,357 short tons. This increase resulted chiefly 
from a 36-percent rise in the use of refractory-grade chromite during 
the year, whereas metallurgical and chemical uses increased only 
2 percent and 5 percent, respectively. Of the chromite used in 1947, 
46 percent was metallurgical, 37 percent refractory, and 17 percent 
was chemical, compared with 51, 31, and 18 percent, respectively, in 
1946. The accompanying tables show tonnages and grades of ore 
used since 1941 and tonnages used by primary consumer groups since 
1943. 

The consumption of ferrochromium in the United States in 1947 
totaled 113,491 short tons, compared with 122,562 tons in 1946 and 
144,447 tons in 1945, 


Consumption of chromite and tenor of ore used by primary consumer groups in 
the United States, 1941—47, in short tons 


Consumption Tenor of ore (percent Cr203) 
Year d ANDES geen 
we nor etallur- 
(ahort (percent gical Refractory | Chemical 
tons) Cr203) 

LES a EELEE ey eet ot te ae ae 800, 200 44.3 50.1 34.8 46. 3 
AAA cece aot ene RR 891, 952 43. 2 48. 5 34.0 44,8 
EE 964, 43.8 48. 5 84.0 44,7 
$044 EE 848, 449 44.1 49. 4 34. 2 45.7 
1045 A a a 808, 120 43.8 49.1 34. 2 45.0 
10410. EE 734, 759 43, 2 48.3 33. 9 44.9 
DONT ee cal A lee oe 833, 357 41.1 47.4 35.2 44. 7 
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Metallurgical.—Standard metallurgical chromite contains 48 percent 
Cr203 and has a chromium-to-iron ratio of 3:1. This high ratio is 
. essential in the production of ferrochromium, the alloy most commonly 
used in adding chromium to steels, as all of the available iron enters 
the alloy in its manufacture. Pure chromium is important in electro- 
plating, but the metal in the form of ferro-alloys has a wide range of 
uses 1n steels, including structural steels, tool steels, high-speed steels, 
bearing steels, and stainless steels. "The important sources of foreign 
metallurgical ore are the U. S. S. R., Southern Rhodesia, Turkey, and 
the Union of South Africa. 

Refractory.—Chromite is one of the best neutral refractories known, 
resisting equally well both acids and bases in the fused state. It is 
an excellent material for use in the basic open-hearth between the 
silica and magnesite bricks in side and end walls. A typical analysis ! 
of chromite refractories follows: SiO», 9.36 percent; FeO 13.50 percent; 
Al,O3, 10.60 percent; CaO trace; MgO 21.06 percent; Cr203, 43.97 
percent; and MnO 0.80 percent. The Republic of the Philippines 
and Cuba are the most important sources of retractory ore for United 
States use. | 


Consumption of chromite in the United States, 1943-47, by grades, in short tons 


Year | Metallurgical Refractory Chemical | Total 
DC ge | 555, 259 282, 178 127,163 | 964,600 
(or eg | 456, 171 264, 053 128,225 | 848, 449 
A COD EU M ORS eM E NONE Ret | 429, 644 252, 407 126, 069 | 808, 120 
A A E 376, 848 228, 641 129, 270 734, 759 
E EE A E E | 385, 083 311, 018 136, 356 833, 357 


Chemical.—Chemical ore for United States use is imported largely 
from the Union of South Africa and finds a wide variety of uses in 
the chemical industry in making chromates and bichromates, in tan- 
ning and dyeing and paint pigments, as an oxidizing agent, and in 
the production of various chromium compounds. Chromium salts 
are used in photography and electroplating. Although obtaining its 
chromium from a chemical, CrO;, known in the trade as chromic acid, 
electroplating is essentially a metallurgical use. 


PRICES 


Prices of chromite in the United States are quoted on a long-ton 
basis f. o. b. cars at eastern and southern port cities for imported ores 
and f. o. b. sellers nearest railroad for domestic ores. The quoted 
prices are subject to penalty if specifications are not met. According 
to the magazine Steel, prices for most grades of chromite declined 
during 1947; prices for domestic ore increased. 


! Carnegie-Illinois Steel Corp., The Making, Shaping and Treating of Steel: P. 41. 
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Price quotations for various grades of chromite in 1947 


[Steel] 
a Prices per long ton ! 
Py T2 3, . + 
Source - percent Cr:Fe ratio | 

Jan. 1, 1947 | Dec. 31, 1947 
Indian and African.. -_2-__ee 48 3:1 $41. 00 $39. 00 
NEMPE A ee 48 2. 8:1 39. 75 37. 50 
A hse NG oe tags Sah ee EE 48 |..........-- 31. 00 31. 00 
South African (Transvaal)................. Lc c cll. DO dors ota eet 32. 80 29. 50 
A UEFA A ne CRETAM 48 Noy peal wt epee 31. 00 28. 50 

A cela Lm ML ie a ce Pet A ns Lm NUR RENTES 28. 30 
a EE EE DEENEN 27. 40 | 25. 50-26. 00 
Rodo l ud Sot Seo dons PULLUM Eri EA 48 23:1 41.00 00 
DICERE A ne it acl et eh ok ence ath IR Ws. DES Se Seated 31. 00 30. 00 
ET NEMORE A AO EC ^ ST UK Pto ERR NE NC 28. 30 | 27. 00-27. 50 
Domestic (Sellers nearest rail), 48 3:1 36. 50 30. 00 


l Gross ton f. o. b. cars, New York, Philadelphia, Baltimore, Charleston, S. C., plus ocean freight differ- 
enta for delivery to Portland, Oreg., and/or Tacoma, Wash. 
ump. 


Prices of ferrochromium increased during 1947. High-carbon 
ferrochromium sold for 15.05 cents per pound of contained Cr for 
packed lump alloy, contract, in the Eastern zone at the beginning of 
the year; this price had advanced to 18.6 cents by year’s end. Low- 
carbon (0.06 percent) on the same basis was quoted at 23 cents in 
January 1947 and 26.5 cents a year later. Chromium metal (97 
percent Cr minimum, 0.50 percent C maximum) advanced in price 
from 79.50 cents per pound of contained Cr to 93.00 cents during the 


year. 
FOREIGN TRADE? 


Imports of chromite in 1947 increased 46 percent over 1946 and 
totaled 1,106,180 short tons, containing 485,991 tons of Cr;O;, and 
were valued at $18,866,895. "The Soviet Union, shipping all three 
grades, was the largest single supplier of chromite in 1947. The 
Union of South Africa was a close second, supplying the bulk of the 
chemical ore and smaller portions of metallurgical and refractory. 
The Republic of the Philippines was third in total but was the largest 
supplier of refractory grade. Cuba was the fourth largest supplier 
and the second largest with respect to refractory. The following 
table shows imports by grades for 1946 and 1947. In 1945, receipts 
of metallurgical, refractory, and chemical ore amounted to 446,901 
short tons, 327,587 tons, and 140,277 tons, respectively—a total of 
914,765 tons. 

Imports of ferrochromium in 1947 amounted to 10,680 short tons 
containing 6,450 tons of Cr and were valued at $1,725,400. Exports 
of this material were 3,081 tons valued at $1,057,359. Exports of 
chrome ore and concentrates were 3,435 tons valued at $113,479; 
chromic acid exports totaled 1,578,772 pounds valued at $491,704. 


2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 
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WORLD REVIEW 


Cyprus.—The small output of chrome ore from Cyprus consists of 
concentrates from a mill at Ayios Nikolaos. Cyprus Chromite Co., 
Ltd.—the only operating firm—limited its 1946 operations to develop- 
ment, but production was resumed in 1947, although restricted some- 
what by labor shortages. | 


World production of chromite, 1941-47, by countries, in metric tons 
[Compiled by B. B. Mitchell] | 


Country 1041 1942 1943 1944 1945 1946 1947 
North America: 
RE TEE 2, 152 10, 393 24, §, 221 2, 821 1, 814 
Re EE 163,175 | 286,470 | 354,152 | 192,131 | 172,626 | 174,350 159, 209 
ICAA Tc 7 Sr 374 S 
y AAA A: ©) WE ke AA AAA ..- |) E A 
5 Kee EAE e e LIE 12,935 | 102,400 | 145,259 41, 304 12, 676 3, 726 860 
ou merica: 
Argentina.................. 60 210 250 181 (1) (1) 6 
" Brazil (exports). ........... 5, 944 5, 776 7, 813 4,721 1, 490 |.......... 1 
urope: 
Be EEN 229,000 |] MAA A AA GE A 
Bulgaria. .................- (1) 2 6, 500 2 7,000 1 1 O) (!) 
o A A 16, 240 24, 300 15, 500 18, 205 2, 413 8, 500 28 000 
poA ——— € (€ A am 1, SN L i 1, 669 1, 530 (!) 
TEE, EE, Ge ` v 2 2AT ^" E AP EE 
United Kingdom 848 520 294 118 carcasa 6 
is Yugoslavia................. () 2 100,000 | 2 65,000 (1) (1) 1 ( 
sia: 
Cyprus (exports)........... 4, 816 2, 036 7, 986 469 1, 070 1, 158 5, 283 
Indià....:2.25:-220922292. 50, 940 50, 380 33, 789 40, 190 31, 105 45, 510 3 23, 000 
Indochina, French.........|.......... 3, 570 6, 510 2 300 WEE, DEE 6 
a 54,510 | 67 540 D 52 71 135 28,539 | 7,079 347 
apan °........------------- , , , , 
Philippines, Republic of. ._| 5329, 243 | 2 50,000 | 260,000 | 270,000 (1 000 195, 185 
Key ee 150,303 | 130,053 165, 633 | 139,397 | 146,716 | 103, 167 102, 875 
i Wé A 1) 6 400, 000 | 2 325, 000 (1) ( 
rica: 
E A AA 312 910 150 150 E 
Sierra Leone........ ANA 13, 907 10, 726 16, 306 9, 85 1 33, 64 2 18, 000 
Southern Rhodesia......... 322,123 | 348,314 i 277,051 | 186,318 | 151, 433 
ó en of South Africa...... 141,884 | 337,620 | 163, 232 ; ,0 212, 253 373, 094 
ceania: ; 
Australia: 
üeensland APA, A WE, VE Pak, AAA EE 6 
ew South Wales...... 356 365 412 246 287 (1) 1) 
New Caledonia. ........... 64, 509 67, 610 46, 952 55, 229 40, 826 24, 946 50, 530 


Total world production 3_|1, 770, 000 |2, 012, 000 |1, 798,000 |1, 350, 000 |1, 100, 000 |1, 140, 000 | 1, 650, 000 


: ran ee estimates by author of chapter included in total. 
3 Fiscal year ended Mar. 20 of year following that stated. 

4 Preliminary. 

5 January to October, inclusive. 

* Planned production. 

T Exports. | 

Greece.— The status of the various Greek chrome mines was 
reviewed ? during 1947. 

Philippines, Republic of the.— Virtually all of the production of 
chromite in the Philippines is restricted to refractory-grade, commonly 
known as Masinloc ore, named from its location on Luzon. Consoli- 
dated Mines is the major producer in the area and is reported to be 
produeing 20,000 tons of chromite monthly, valued at $9.50 & ton 
f. o. b. mines. Occurrences of metallurgical chrome near Cagayan de 
Misamis, Northern Mindanao, have been reported recently.* 

. Southern Rhodesia.—Southern Rhodesia is one of the most im- 
portant sources of chromite for United States use; especially valuable 
are the large tonnages of metallurgical chromite and high-grade 


3 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 3, September 1947, p. 4. 
4 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 5, November 1947, p. 4. 
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refractory ore. During World War II, Southern Rhodesia supplied 
nearly half of the domestic requirements for metallurgical chromite. 
In 1947, it was the second largest source, supplying 13 percent of the 
total. The main factor inhibiting further use of Southern Rhodesian 
chromite is transportation from the mines to ports. In August 1947 
it was reported that 500,000 tons of ore were stored at the railway 
awaiting transportation to the port of Beira; the grade of this ore was 
not stated. 

The chromite deposits in Southern Rhodesia are divided into two 
important groups: (1) The massive deposits in the Selukwe and 
Mashaba areas near the center of the country and (2) the extensive 
narrow seams of high-iron material occurring along the Great Dyke. 
The mines in these areas are situated at distances ranging from 400 
to 700 miles from Beira, Mozambique. Both districts employ under- 
ground mining, although much of the earlier production at Selukwe 
came from open pits. 

The Great Dyke extends along almost a straight line across South- 
ern Rhodesia in a north-northeastern direction and represents one of 
the most important potential chromite deposits of the world. The 
dike is intruded into granitic rocks, which are exposed over nearly 
half the total area of Southern Rhodesia. The chrome seams (at 
least seven) show the same synclinal structure as the dike itself and 
range in width from a few inches to 30 inches. The only important 
operating mine on the Great Dyke is the Neil, six miles northwest of 
Lydiate Siding, on the main line of the Rhodesian Railways, Ltd., 
which connects with Beira. This mine has operated continuously 
since 1936 and has produced about 150,000 tons of chrome ore. 

Total output of chrome ore from Southern Rhodesia since opera- 
tions began in 1906 totaled 4,978,199 long tons through 1946 and was 
valued at £11,718,680.2 Output in 1947 totaled 151,805 long tons. 
The peak year was 1942, when 342,800 tons were produced. 

Turkey.—Exports of chromite from Turkey during the first 9 
months of 1947 totaled 134,121 metric tons, of which 44,128 tons or 
33 percent were shipped to the United States. Sweden, France, and 
Norway were the other major recipients. 

Chromite sales in Turkey are under the jurisdiction of the Eti Bank, 
and it is reported that sales in the United States during the third 
quarter of 1947 amounted to 60,000 tons from the Guleman mine, at 
$39.00 per ton c. i. f. New York, and 50,000 tons at $40.00 c. i. f. 
New York. These and other commitments assure a market for 
Guleman production through 1948.9 

Shipments of Turkish chrome have decreased considerably from 
the peak of World War II, when approximately 100,000 tons of 
metallurgical chromite were received. This drop is due in part to 
depletion of reserves and to a shortage of mining equipment and 
transportation facilities within Turkey. 

Union of South Africa. —Production of chromite in the Union of 
South Africa in 1947 was 76 percent more than in 1946. The Union 
is the main source of chemical-grade chromite for United States use, 
having supplied 141,312 short tons of this grade in 1947, or 83 percent 
of United States imports of chemical ore. Occurrences of chromite 
are restricted virtually to the province of Transvaal although small 
shipments have been made from Natal. 


5 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 6, December 1947, p. 6. 
* Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 6, December 1947, p. 10. 


Clays 


By ROBERT W. METCALF au» A. LINN! 


GENERAL SUMMARY 


IGH industrial activity and the continued heavy demand for 
H clay and clay products resulted in a 10-percent increase in total 

clay output in 1947. Substantial gains in tonnage and value 
were reported for all types of clay. New records were established in 
four classifications. 

New plants and expansion of existing facilities in ceramic indus- 
tries, as well as increased production of paper and rubber, aided in 
setting new highs in output of both kaolin and ball clay. . 

The insistent demand for building construction in 1947 resulted 

in a sizable augmented production of common clays and shales for 
use in heavy clay products and cement, which together consumed 
73 percent of the total clay produced in the United States. 
. Largely increased sales for filtering and decolorizing oils and to 
foundries as a bonding agent for foundry sand contributed to a new 
record for bentonite output, the ninth year of steadily increased 
production. 

Due to higher sales for absorbent uses, marketed production of 
fuller's earth in 1947 was substantially greater than in 1946 and came 
within 2 percent of the highest year on record (1930). 


Salient statistics of the clay industry in the United States, 1946—47 


1946 1947 
Short tons Value Short tons Value 

Domestic clay sold or used by producers: 
Kaolin or china clay......................- 1, 322, 303 | $13, 553, 767 1, 425, 106 $17, 107, 963 
Ball clay. ............---.----.------------- 243, 145 2, 395, 902 269, 050 2, 923, 760 
Fire clay, including stoneware clay......... 7, 907, 974 20, 827, 220 9, 038, 680 26, 208, 602 
Bentonite. ..........---- 2 2 LL LL lll Lll2.ll- i 601, 428 4, 361, 414 763, 889 5, 949, 586 
Fuller’s earth .... 2. 2 LLL clll.- 208, 752 3, 702, 993 329, 068 4, 660, 614 
Miseellaneous clays........--....--.------- 20, 190, 344 16, 022, 012 21, 773, 680 17, 422, 962 


Em Gee eee | oe, ome 


30, 563, 946 | 60,863,308 | 33,599,473 | 74,273,487 


Imports: | 
Kaolin or china clay........................ 89, 233 ], 440, 746 82, 628 1, 330, 001 


.. Common blue and Gross-Almerode. ....... 22, 683 270, 472 |^. 25,849 342, 711 
. Fuller's earth...................-.---.---_- 194 3, 639 155 3, 001 
Other clay......-.-------- EE 4, 249 21, 532 3, 768 43, 450 
116, 359 | 1, 736, 389 112, 400 1, 719, 163 
Exports: | | 

Kaolin or china clay. ....................-. 15, 878 198, 679 18, 686 234, 707 

Five Clay EE 97, 941 657, 905 110, 193 2 
Other clay (including fuller's earth) .......- 100,508 | — 2,283,326 138, 244 3, 587, 489 
214, 417 | 3, 139, 910 207, 123 4, 693, 189 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. | 
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The greatly increased market for refractories and heavy elay 
products resulted in a new peak for fire-clay output and topped by 
9 percent the wartime record established in 1942. 

_Price quotations on clay and clay products in 1947 generally were 
higher than those in effect in 1946, following the trend in prices of 
most other commodities. 

Total foreign trade in clays in 1947 was more active than in 1946. 
However, imports of clay, except for “common blue and Gross- 
Almerode,” decreased moderately in 1947, continuing the gradual 
decline in dependence of American consumers on foreign clays, 
particularly kaolin or china clay. Exports of clay, on the other 
hand, in 1947 were one-quarter greater than in 1946. All classifica- 
tions shown increased substantially—kaolin, fire clay, and other clay, 
which includes the higher priced fuller's earths and bentonites and 
similar clays used in oil refining and rotary-drilling fluids. 


CONSUMPTION AND USES 


The statistics of clay consumption shown in the accompanying 
table are comparable with similar data published in Minerals Year- 
books covering 1946, 1945, and 1944, and those pertaining to kaolin, 
ball clay, bentonite, and fuller's earth are comparable for previous 
= also. The fire-clay and miscellaneous clay figures published 

eginning with 1944 include captive tonnage which was excluded in 
earlier years. A more detailed explanation appeared in the Clays 
chapter of Minerals Yearbook, 1944. 

Although the quantities generally increased, the chief consuming 
industries in both 1947 and 1946 accounted for the same percentages 
of total clay sold or used: Heavy clay products, 57 percent; refrac- 
tories, 17 percent; cement, 16 percent; paper, 2 percent; rotary 
drilling mud, 1 percent; pottery, 1 percent; and filtering and de- 
colorizing, 1 percent. Other uses taking fairly large tonnages, 
although less than 1 percent of the total sold or used, were rubber 
and high-grade tile. 


Clay sold or used by producers in the United States in 1947, by kinds and uses, 
in short tons 


Fire clay Miscella- 
Ball and Ben- | Fuller’s} neous clay Total 
clay |stoneware| tonite | earth | including 9 
clay slip clay 


e nm D n: A RR 


Use Kaolin 


Pottery and stoneware: 


Whiteware, ete... -------------- 117, 368] 215, 113 0 A E a oe tee 334, 687 
Stoneware, including chemical 
Stoneware- ------------------ DE, PS A A DEER 44, 904 
Art pottery and flower pots. ... 2,554] 9, 233 21 (Od EE WEEN 32, 479 66. 051 
Slip for glazing................- SUI es WE E A 3, 042 3, 342 
TOG A e iaaaanE 120, 222| 224, 346 68, 895) MA A 35, 521 448, 984 
Tile, high-grade SE 22,690} 25,672)  100.403|........|......-- 24, 477 173, 242 
Kiln furniture, etc.: 
Saggers, pins, and stilts. ....... 11,603| 1,000 20.041 AA A EE 41, 980 
Kë EE, GE EE 2:012]. EE, AA VE 2, 912 
Oba] AAA n iore 11, 603} 1.000 EE, A AAA 44, 892 
Architectural terra cotta. -......o..|---------- 1, 400 AAA, A E RUE 20, 943 
Paper: | | 
A taa ESA AA PME IO 473, 907 
A AA EE 0m. E CAP APA KR EI 301, 853 


Ln" PPP a | ES | AAA ` A ee 
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Clay sold or used by producers in the United States in 1947, by kinds and uses, . 
| in short tons— Continued 


Fire clay z -— Ma 
: Ball and en- er's| neous clay): 
Use Kaolin clay |stoneware| tonite | earth | including Total 
clay slip clay 
Hubb6P. Ee 166, 201. 17-970 sosie PA 2,011 186, 182 
MANO OWI ad evo oe Sew ies 21, 140) ..------ 415441. eos PA PEE 25, 714 
Paints: 
Filler or ertender .......... 18, 866, __._-..- 1,070 A A 292 20, 737 
Coalceimine 500 -----.-- 9 900) eco mee A RA 2, 700 
Ke EE 19, 200. S TIU E DEEN 292 23, 437 
Cement manufacture............... 41, 347| .......- 20, 819 ER 5, 345, 495; 5, 407, 783 
Refractories: | . 
Fire brick and block........... 96, 563| 10,130; 4, 120, 075|......--|_---.-.--|------...-- 4, 226, 768 
Bauxite, high-alumina brick ` It v dr A A EEN i 
Fire-clay mortar, including 
clay processed for laying fire | 
Lea) AAA AS 38, 318|__-..... 216. 405 AA A. A 254, 783 
Clay erucibles ----------- 2, 386 202 d E MES ISA 2, 912 
Glass refractories. ..... Ee 500 500 RAT S ccs t cos EE 9, 421 
Zinc retorts and condensers. ---|----------|-------- E PA uude |. 42, 582 
Foundries and steelworks... ... 8, 790, -------- 745, 398| 205, 920 547 31, 101 986, 756 
Other refractories- ............. 892)__...__- 240 830 EE ER 250, 728 
Total. _......-.-...-.-.----_- 142, 449| 10,832, 5, 433, 810} 205, 920 547 31,101) 5, 824, 659 
‘Heavy clay products: Common 
brick, face brick, paving brick, 
drain tile, sewer pipe, and kin- 
dred produets...................- 7, SO. 3, 246, 8661... ae ern 15, 868, 705| 19, 123, 371 
‘Miscellaneous: 
Rotary drilling mound... 2,313! 237, 913| 15, 618 184, 170 440, 014 
Filtering and decolorizing oils 
(raw and activated earths) |... o ol ooo lo ooo. 247, 609/1216, 895|_-...-...-... 464, 504 
Other filtering and clarifying...|...........1 c ccc c ccc. 2,535| 10,661|........... 13, 196 
Artificial abrasiveg 7, 753) 500; EE A rm, 8, 615 
Absorbent uses (oily floors, etc.) - TR ERN EE, eet 69,037) 223522252 76, 732 
Asbestos products.............. E MESE IES PA O EN , 330 
ChemitalS ccoo sect 19, 438]_.__.-_- 72, 275 328 198/--.--.-..- 92, 239 
Enameling... Seat see RE E EE EE 1, 321 
Other filers Ge serge ences 29,495} 2,676 4025 79231. nk EE 44,119 
Insecticides. . .................- 11, o... 1,180}  5,671| 12,940 674 32, 067 
Plaster and plaster products... 8, 260|.......- 2 000 ascest A E 11, 166 
Concrete admixture, sealing 
ee LC EEN, EE AAN A oss EE EN 1, 529 
Other A ct ca 9,949! 1,303 6,677| 54,339) 3,172 281, 234 356, 674 
dk EE 96,528} 5,800 89, 732| 557, 847| 328, 521 466,078: 1, 544, 506 
Grand total: | 
Eiere 1, 425, 106| 269, 950| 9, 038, 680| 763, 889) 329, 068| 21, 773, 680, 33, 599, 473 


pE A A 1, 322, 303| 243, 145, 7, 907, 974| 601, 428| 298, 752| 20, 190, on 30, 563, 946 


1 Comprises following: Mineral oils, 194,721 tons; vegetable oils. 22,174 tons. 


CHINA CLAY OR KAOLIN 


The output of kaolin has increased steadily since 1944 and again 
in 1947 reached a new high—8 percent greater than in the former 
record year 1946. The accompanying chart clearly indicates the 
generally upward trend of production since 1934, owing both to an 
expanding demand and to better preparation of domestic clays. 

Consumption of kaolin in paper manufacture in 1947 increased to 
775,760 short tons or 11 percent over 1946 and accounted for over 
half (54 percent) of the total sales. Tonnage consumed in rubber 
compounding represented 12 percent of the total sales; in refractories, 
10 percent; and in pottery, 8 percent. Sales for other purposes com- 
prised 16 percent of the total and reached a wide variety of uses. | 

Georgia, for which State a separate break-down of the refractory 
and china clay or paper clay uses is shown, produced 72 percent of 
the kaolin mined and marketed in the United States; South Carolina, 
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- 19 percent; and Alabama, Florida, and North Carolina combined, 
4 percent. Other States from which output was reported in 1947 
were California, Illinois, Maryland, Pennsylvania, Utah, and Virginia. 

Quotations on Georgia and South Carolina, Virginia and North 
Carolina kaolins, as given in E&MJ Metal and Mineral Markets, re- 
mained at the same levels as in 1946, the prices ranging from $2.50 
to $3.50 per ton for sagger clays up to $30 or $40 for certain prepared 
specialties. Florida kaolins, however, were raised substantially in 
August from $11.75 to $16.75 per ton for washed and crushed material 
in bulk; from $14-$15 to $20.75, for washed and air-floated; and from 
$18—$20 to $30-$35 for air-floated enamel grade. At the beginning 
of 1948, Oil, Paint & Drug Reporter reported that imported china 
clay ex dock was quoted at $16-$35 for white lump in bulk and $45 
for powdered in carlots. Powdered kaolin, ex warehouse, |. c. 1., was 
quoted at $50 to $55 per ton. "The average realization per ton, as 
reported to the Bureau of Mines by the producers, increased from 
$10.25 in 1946 to $12 in 1947. 

Imports of kaolin decreased 7 percent in 1947 compared with 1946 
and totaled 82,628 short tons valued at $1,330,001. Of the total 
receipts, 82,570 tons originated in the United Kingdom and small 
amounts each from Canada, Argentina, Peru, French Morocco, 
Czechoslovakia, and Australia. Stringencies of fuel and labor, as 
well as higher costs in Great Britain, have contributed to the reduc- 
tion of imports of English china clay. 


Kaolin sold or used by producers in the United States, 1946-47, by States 


, Sold by producer Used by producer Total 
State EE EE 
Short tons Value Short tons Value Short tons Value 


AA ee 


Ee oe 


1946 
Alabama 2 ee 
IONICS cue Noe 61, 834 $973,083 A AA 61, 834 $973, 683 
North Carolina............. 
California....................- () (1) (1) (1) 18, 254 152, 898 
Georgia.....-..---.---.---.-.- 815, 367 | 9, 106, 878 102, 385 $564, 171 917, 752 9, 671, 049 
Pennsylvania. ................ (1) (1) (1) (1) 42, 186 147, 262 
South Carolina. .............. (1) (1) (1) (1) 270, 016 2, 493, 031 
Undistrjbuted 2....-....-.....- 314,290 | 2,832,306 28, 427 76, 729 12, 261 115, 844 
1,191,491 | 12, 912, 867 130, 812 640, 900 | 1,322,303 | 13,553,767 
1947 
Alabama...................... 
Florida. ............- FADE 63,283 | 1,077,006 |------------|------------ 63,283 | 1,077,006 
North Carolina............- 
California..................... 16, 359 245480 |... sioe ecto ut tabes 16, 359 278, 480 
Georgia.---------------------- 922, 861 | 12, 132, 303 109, 152 623, 738 | 1,032,013 | 12,756,041 
Pennsylvania. ................ 6 1 1 1 33, 491 122, 653 
South Carolina. ...---.-.....-- (1 1) (1) (1) 271,054 2, 774, 545 
Undistributed ?............... 290,795 | 2,932,959 22, 656 63, 468 8, 906 99, 229 


1, 203, 298 | 16,420,757 | 131, 808 | 687,206 | 1,425,106 | 17,107, 963 


1 Included with “Undistributed.” 
2 Includes States indicated by “(1)” and Illinois, Maryland, Utah, and Virginia. 


Exports of kaolin in 1947 increased 18 percent over 1946 to 18,686 
short tons valued at $234,707. The principal destination was Canada, 
to which country in 1947 about 88 percent of the material was shipped. 
Uruguay and Argentina accounted together for 7 percent of the total 
exports. Shipments to other South American countries and very 
rosa exports to destinations in Ásia and Africa comprised the remain- 

er. 
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|] Other uses 
Refroctories 
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N Pottery, stoneware,and high-grade tile 
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FIGURE 1.—Kaolin sold or used by domestic producers for specified uses, 1934-47. 


Georgia kaolin sold or used by producers, 1948—47, by uses 


China clay, paper clay, etc. Refractory uses Total kaolin 


Value Value Value 
Year | 
Short Short Short 
tons Aver- tons Aver- tons Aver- 
Total age per Total | age per Total age per 
ton ton ton 
1043......... 596,075 | $5,810,922 | $9.75 | 136,515 | $421,650 | $3.00 | 732,590 | $6, 232, 572 $8. 51 


1944.........| 579,922 | 5, 545,045 9. 56 94,478 | 278,379 2.95 | 674,400 | 5, 823, 424 8. 63 
1945.........| 616,736 | 6,305,132 | 10.22 85,652 | 379,395 4.43 | 702,388 | 6,684, 527 9. 52 
1946.........| 798,739 | 9,075,123 | 11.36 | 119,013 | 595, 926 5.01 | 917,752 | 9,671,049 10. 54 
1947.........| 902,554 | 12,034,383 | 13.33 | 129,459 | 721, 658 5. 57 11,032, 013 | 12, 756, 041 12. 36 


An illustrated description of the Georgia kaolin operations of the 
Edgar Bros. Co. was published. Pottery clays and bentonites in 
‘Texas were described? A study of the kaolin and other clay deposits 
of New Mexico has been undertaken by the New Mexico Bureau of 
Mines and Mineral Resources. A description of eudellite, found to 


2 E E., In Georgia, the Clay’s the Thing: Excavating Eng., vol. 42, No. 2, Feb. 19484 
pp. "éi 52. 


neo el SES K., Ceramic Resources'in Texas: Am. Ceram, Soc, Bull., vol. 27, No. 3, Mar. 15, 1948, 
p. abs.). 
4 Engineering and Mining Journal, vol. 149, No. 1, Jan. 1948, p. 112. 
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be the principal mineral of indianaite, and its occurrence in Lawrence 
County, Ind., were reported.  Halloysite deposits in Texas * and 
dickite deposits in Montana ” were discovered. 

Efforts to improve the competitive position of English china clay 
in the world market have been undertaken. Normally, about two- 
thirds of the annual production is shipped to foreign destinations; 
and china clay now is the most important raw material exported from 
United Kingdom, both in tonnage and value. Asa result of a detailed 
survey of all phases of the English china-clay industry, increased fuel 
allocations were obtained, Government aid was promised in recruiting 
& much needed larger labor force for the industry, and discussions 
with the Ministry of Transport were inaugurated by the Board of 
Trade regarding the shipping difficulties encountered by the producers 
in their efforts to market their product. Developments in the English 
china and ball clays industries over the last quarter century were 
reported. French kaolin deposits in northwestern and southern 
France were described.? Descriptions of certain Brazilian kaolin 
deposits and results of detailed chemical and physical tests were 
reported.! Development of kaolin deposits in Tanganyika, Africa, 
said to be 30-36 percent kaolin, is planned.? Extensive resources of 
high-grade kaolin were reported in Ceylon.” Physical and burning 
properties of Indian clays," including some kaolins,? were studied, 
and detailed results of tests presented. 


BALL CLAY 


Sales of ball clay in 1947 were 11 percent higher than in 1946 and 
established a new record. As in other recent years, Tennessee and 
Kentucky were the largest producing States, accounting together for 
91 percent of the total tonnage. Tennessee contributed 54 percent 
of the total, Kentucky 37 percent, and Maryland, Mississippi, and 
New Jersey combined the other 9 percent. 

The largest tonnage of ball clay by far was consumed by the pottery 
and stoneware industries (83 percent of the total in 1947). ‘Ten per- 
cent was used in the manufacture of high-grade tile, 4 percent in re- 
fractories, and the remaining 3 percent in saggers, architectural terra 
cotta, artificial abrasives, enameling, and adhesives. 

As quoted in E&MJ Metal and Mineral Markets, prices of domestic 
crude or shredded ball clay, which in 1946 ranged from $3 to $7, were 


5 Callaghan, Eugene, Endellite Deposits in Gardner Ridge Mine, Lawrence County, Ind.: Am, Ceram, Soc. 
Bull., vol. 27, No. 3, Mar. 15, 1948, p. 125 (abs.). 
0 Schurtz, Robert F., Halloysite and Alunite Deposits near Marfa, Tex.: Am. Ceram. Soc. Bull., vol. 27, 
No. 3, Mar. 15, 1948, p. 129 (abs.). 
? Dougan, Charles W., Dickite-Clay Deposits of Fergus County, Mont.: Montana Bureau of Mines 
and Geol., Misc. Contrib. 9, Butte, Mont., 1947, 11 pp. E 
8 Chemistry and Industry, China Clay (editorial): May 15, 1948, No. 20, pp. 305-306; Mining Journal 
(London), Working Party’s Report on China Clay Industry: Vol. 230, No. 5874, Mar. 20, 1948, p. 199; Chemical 
Age, vol. 58, No. 1497, Mar. 20, 1948, p. 407. 
? Clark and Parker, English China and Ball Clays: Ceram. Age, vol. 50, No. 1, July 1947, pp. 83-85. 
10 Charrin, V., [Newly Exploited Kaolin Deposits in France]: Génie Civil, vol. 123, No. 13, July 1, 1946; 
Am. Ceram. Soc. Jour., vol. 31, No. 2, Feb. 1, 1948, pp. 42-43 (abs.). . . | 
11 Barzaghi, Luciano, [Characteristics of Local Kaolin]: Anais. Assoc. Quim. Brasil, vol. 6, No. 1, 1947, 
pp. 50-59; Am. Ceram. Soc. Jour. vol. 31, No. 2, Feb. 1, 1948, p. 42 (abs.). 
12 South African Mining and Engineering Journal, Kaolin Development: Vol. 59, part 1, No. 2873, March 
1048, p. 13: Chemical Age (London), vol. 58, No. 1497, Mar. 20, 1948, p. 410. 
13 Mining Journal (London), vol. 230, No. 5884, May 29, 1948, p. 399. 
4 Misra, Manohar L., and Henry, E. C., Nature of Some Índian Clays: Am. Ceram. Soc. Bull., vol. 
27, No. 3, Mar. 15, 1948, p. 132 (abs.). l . . 
‘15 Misra, Manohar L., and Hummel, F. A., Properties of Some Indian Kaolins and Whitewares Bodies 
Containing Them: Am. Ceram. Soc. Bull., Vol. 27, No. 3, Mar. 15, 1948, p. 132 (abs.). 
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raised to $5 to $12 beginning in August 1947. Air-floated and 
pulverized ball clay, which was quoted at $10 to $16.50 in bags in 
1946, likewise did not change in price until August 1947, when the 
range of quotations rose to $11 to $21. The average value re- 
ported by producers to the Bureau of Mines increased from $9.85 per 
ton in 1946 to $10.87 in 1947. 

Total imports in 1947 of crude and “wrought” common blue and 
ball clays, including Gross Almerode totaled 25,849 short tons, valued 
at $342,711, an increase of 14 percent in quantity and 27 percent in 
value over 1946. Virtually all of this tonnage was imported as crude 
or *unwrought and unmanufactured." Of the crude material, 95 
percent originated in the United Kingdom, 4 percent came from 
Canada, and the remainder from Germany. Exports of ball clay, if 
any, are not separately classified. | | 


Ball clay sold by producers in the United States, 1946-47, by States 


1946 1947 


State 
Short tons Value Short tons Value 
Kentucky EE 98, 918 $990, 301 99, 951 $1, 072, 203 
AS EENEG 131, 689 1, 299, 393 146, 168 1, 588, 610 
Other States) 12, 538 106, 208 22, 931 262, 947 
243, 145 2, 395, 902 269, 050 2, 923, 760 
1 Maryland, Mississippi, and New Jersey. 


Stimulated by the increase in steel production and the consequent: 
enhanced demand for refractories as well as higher construction 
activity, the output of fire clay in 1947 set a new record, climbing to 
9,038,680 short tons. This figure was 9 percent above the former 
record in 1942 and 14 percent greater than in 1946. 

The demand for building materials had a substantial effect on the 
higher output of fire clay, since sizable tonnages of low-grade fire 
clay are consumed in making heavy clay products especially in Ohio 
and, to a lesser extent, in most of the fire-clay-producing States. 
Total fire clay used in heavy clay products in 1947 was 25 percent 
more than in 1946 (nearly 650,000 tons greater). A large gain in the 
refractory uses of fire clay in 1947 also occurred (approximately 
500,000 tons or a 10-percent increase). The manufacture of refrac- 
tories consumed 60 percent of the total fire clay produced; heavy-clay 
products, 36 percent; and high-grade tile, chemicals, pottery, and a 
variety of other uses, the remainder. (See use table in section on 
Consumption and Uses.) 

Fire clay is produced in many States. The concentration of the 
larger industrial plants in the East and Midwest has encouraged the 
development of deposits in or adjacent to those areas. Thus, in 1947, 
Ohio with 29 percent of the total production, ranked first in order of 
output, followed by Pennsylvania, 19 percent; Missouri, 13 percent; 
and Kentucky, 6 percent. Although smaller in point of tonnage, pro- 
duction in certain Western and Southwestern States in recent years 
has been increasing. 
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Quotations on fire clay do not appear in trade journals. However, 
according to reports from producers received in the Bureau of Mines, 
the average realization of fire clay sold in 1947 was $2.77 per short 
ton, a 5-percent increase over that reported in 1946. The average 
value of all fire clay, including both sales and captive tonnage, rose 
10 percent to $2.90 in 1947 compared to $2.63 in 1946. 

Imports of fire clays are not shown separately in official statistics. 
Exports of fire clay in 1947, however, increased to 110,193 short 
tons—13 percent greater than in 1946. Canada was the chief country 
of destination, receiving 87 percent of the total. Mexico, Colombia, 
and Chile together received another 8 percent, and the remainder 
represents small shipments to widely scattered destinations in Central 
and South America, Europe, Australia, Asia, and Africa. 

Another indication of the heavy demand for fire clay was the 


Fire clay, including stoneware clay! sold or used by producers in the United 
States, 1946-47, by States 


| Sold by producer Used by producer Total. 
State > SS EE 
| Short tons Value Short tons Value Short tons Value 

1946 
Alabama.....................- 92, 098 $168, 496 37, 649 $125, 029 129, 747 $293, 525 
Arkansas...............- oer 2 2 (2) (2) 178, 246 547, 509 
Califomia.------------.-------- 220, 753 438, 710 100, 180 205, 714 320, 933 644, 424 
Colorado.....................- 60, 083 107, 406 46, 750 97, 853 106, 833 205, 259 
Ino: eec encore 166, 437 511, 806 122, 328 254, 736 288, 765 766, 632 
INOlADA cuco wee 18€, 918 237, 216 121, 685 249, 202 308, 603 486, 508 
HEEN ebe 58, 033 301, 154 367, 859 1, 295, 708 425, 892 1, 596, 862 
Maryland: <s oc loei 15, 243 89, 877 71, 591 168, 204 86, 834 258, 081 
Missouri 3. 267, 893 674, 777 905, 439 | 2,248,428 | 1, 173, 332 2, 923, 205 
New Jersey..................- 88, 969 603, 297 159, 010 382, 460 247, 079 985, 766 
O cir sucede 678, 728 | 1,442,813 | 1, 660.987 | 3,326,360 | 2,339,715 4, 769, 173 
Pennsylvania................. 280, 336 905,145 | 1, 257,262 | 4,502,231 | 1,537,598 5, 407, 376 
Tennessee..................-- (2) (2) 26, 1, 265 
KEE (2) (2) (2) (2) 200, 959 484, 649 
Utah ce | e (2) (2) (2) 18, 932 51, 036 
Washington... 14, 989 20, 023 56, 227 94, 112 71, 216 114, 135 
West Virginia, (2) (2) 2 227, 913 838, 824 
Other Gates 83, 141 333, 969 787, 386 2, 042, 305 218, 223 352, 001 
2, 213,621 | 5,834, 779 | 5, 694, 353 | 14, 992, 441 | 7,907,974 | 20, 827, 220 

1047 
Alabama... 104, 432 166, 652 39, 912 108, 886 144, 344 275, 538 
ATKansaS. ooo ee en (2) (2) (2) (2) 230, 241 731, 324 
California-------------------- 225, 701 614, 487 261, 380 454, 530 487, 081 1, 069. 017 
1 EE 56, 704 113, 200 60, 037 137, 619 116, 741 250, 819 
O ee La aes 200, 872 690, 343 190, 469 398, 024 391, 341 1, 088, 367 
INGA Gish se casi ae oe is 293, 366 430, 746 145, 662 351, 510 439, 028 , 275 
Kentucky- eie 95, 143 494, 972 405, 575 1, 504, 379 500, 718 2, 089, 351 
Maryland.................... 19, 992 151, 452 118, 386 325, 218 138, 378 476, 670 
Missouri? 324, 774 814, 811 R81, 197 2, 900, 001 1, 205, 971 3, 714, 812 
New Jersey. ................-- 86, 672 669, 136 185, 705 442, 268 272, 971 1, 111, 404 
Oni. nor esce aa ef c 795,233 | 1,856,067 | 1,828,229 | 4,345,489 | 2 623, 462 6, 201, 556 
Pennsylvania................. 321,801 | 1,038,595 | 1,417,991 | 5,468,737 | 1, 739, 792 6, 507, 332 
Tennessee. ...............-.-- (3) (2) (2) (2) 23, 481 133, 223 
OX EE rer ato at (2) (2) (2) (2) 221, 925 507, 639 
jj mec o (2) (2) (2) 27, 204 73, 868 
Washington. ................- 13, 304 16, 794 42, 822 86, 612 56, 216 103, 406 
West Virginia................. (2) (2) (2) (2) 302, 602 898, 629 
Other Btatesi 00... 139, 951 353, 948 783, 280 | 2,184, 107 117, 688 193, 372 


2,678,035 | 7,411,213 | 6,360, 645 | 18, 797, 389 | 9, 038, 680 | 26, 208, 602 


1 Includes stoneware clay as follows: 1946—146,254 tons, $280,116; 1947—138,349 tons, $289,831. 

2 Included with “Other States.” 

3 Includes diaspore and burley clay as follows: 1946—diaspore, 44,434 tons, $338,935; burley, 35,468 tons, 
$134,693; 1947—diaspore, 40,504 tons, $349,937; burley 51,330 tons, $251,449. 

* Includes Delaware, Idaho, Iowa, Kansas, (1947 only), Massachusetts, Michigan, Minnesota, Missis- 
sippi, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oregon, South Carolina, Virginia, and 
States indicated by footnote 2. 
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advance in price of fire-clay brick. Quotations on Missouri, Ken- 
tucky, and Pennsylvania fire-clay brick, which had been raised in 
October 1946 to $81 per thousand for first quality and $65 for second 
quality, were increased in July 1947 to $87 per thousand for first 
quality and $70 for second quality brick. As reported in the same 
trade journal, E&MJ Metal and Mineral Markets, quotations on 
Ohio fire brick also were raised in October 1946 to $57 per thousand 
for first quality, and $51 for intermediate grade and second quality. 
In July 1947 they were increased to $64 per thousand for first quality, 
$56 for intermediate grade, and $51 for second grade. No other 
changes were reported during the remainder of the year. 


BENTONITE 


Output of bentonite in 1947 again rose to an all-time record, sur- 
passing by 27 percent the previous record set in 1946, and totaled 
763,889 short tons, valued at $5,949,586. The tonnage was 9 times 
that of 1930, the first year that separate statistics on bentonite were 
published. "Tonnage of bentonite used for bonding foundry sand in 
1947 was 25 percent greater than in 1946, and that used in rotary 
drilling mud increased slightly (8 percent), while that employed in 
filtering and decolorizing mineral oils in 1947 jumped to 247,609 short 
tons, an increase of 72 percent over 1946. 

The foundry and petroleum industries consumed 90 percent of the 
total bentonite produced in 1947. Filtering and decolorizing oils 
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FIGURE 2.—Bentonite sold or used by domestic producers for specified uses, 1934-47. 
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comprised 32 percent of the total, rotary drilling mud 31 percent, and 
foundry sand 27 percent. 'The remainder (10 percent) was used for 
a wide variety of purposes. f | 

In 1947 the Wyoming-South Dakota region supplied 58 percent of 
the bentonite sold or used—34 percent from Wyoming and 24 percent 
from South Dakota. Texas furnished 2 percent of the total. Most of 
the remainder came from Arizona and Mississippi and smaller ton- 
nages from California, Montana, and Utah. 


Bentonite sold or used by producers in the United States, 1945—47, by States 


1945 1946 1947 
State SS SSS SS SSS ES 
Short tons Value Short tons Value Short tons Value 


California... 16, 187 $145, 424 (1) 


(1) 5, 328 $55, 500 
South Dakota. 178, 374 | 1, 202, 555 186, 707 | $1, 394, 378 186, 450 | 2,070,659 
ST E 24, 503 247, 940 21, 576 192. 891 18, 628 146, 187 
Wyoming..........-......---- 199 293 | 1,686, 912 212,530 | 1,088,918 259, 084 | 2,583, 255 
Undistributed 3. 155, 641 487, 794 180, 615 785, 227 294,399 | 1,093, 985 


one q Lo _—  »z_>.-- DB A | PEERED 


573,998 | 3,770, 625 601, 428 | 4,361, 414 763, 889 5, 949, 586 


1 Included with “Undistributed.” "T 
? Includes Arizona, Mississippi, Montana, and Utah; in addition, Colorado in 1945-46 and California, 
Nevada, and Oklahoma in 1946. 


Quotations on bentonite in 1947 as given in E&MJ Metal and 
Mineral Markets remained until July at the same levels as in 1946: 
Dried and crushed, in bulk, $7.50; pulverized, 200-mesh, bagged, 
$9.50; and pulverized, 325-mesh, bagged, $16. In July and during 
the balance of 1947, these prices were given as follows: Dried and 
crushed in bulk, $8; and 200-mesh, pulverized, bagged, $11 (quotations 
on 325-mesh material were not shown). The average realization per 
ton as reported by producers to the Bureau of Mines also increased 
in 1947 compared with 1946: 1947, $7.79; 1946, $7.25. 

Imports of bentonite in 1947 were small, virtually all from Mexico. 
Exports of bentonite are not separately reported by the United States 
Department of Commerce but are included in the blanket classifica- 
tion of “Other clays or earth, n. s. p. f£.” However, producers re- 
ported to the Bureau of Mines that they exported nearly 41,000 tons, 
most of which went to European countries and to North and South 
American destinations. Some tonnage also was shipped to Australia 
New Zealand, and Asiatic countries. 33i 

Careful compounding and the use of special chemicals to insure the 
desired carrying powers and consistency were stressed in a discussion 
of the needs and characteristics of drilling muds.* Bentonite clay 
contributes largely to their efficiency. The relation between particle 
size and exchange capacity of montmorillonite was studied." Ben- 
tonite used as a chemical rather than solely as a filler was found to 
react with an organic resin to form a plastic with useful properties.!* 
fae Arthur D. Little, Inc., Bull. 237, November 1947; American Cyanamid Co., “For Instance,"; No. 39, 

171] ee, A. L., Surface Area and its Effect on Exchange Capacity of Montmorillonite: Am. Ceram. 


Soc. Bull., vol. 27, No. 3, Mar. 15, 1948, p. 131 (abs.). 
18 Science News Letter, Plastic from Common Clay: Vol. 51, No. 21, May 24, 1947, p. 333. 
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FULLER'S EARTH 


Production of fuller’s earth in 1947 totaled 329,068 short tons, 
valued at $4,660,614, or 10 percent in quantity and 26 percent in 
value over 1946. The tonnage produced in 1947 was only 2 percent 
less than in the peak year 1930 (335,644 tons). As indicated in the- 
accompanying chart (fig. 3), output of fuller’s earth has grown 
steadily since 1940. This increase has been due to comparatively new 
outlets for the product, principally absorbent uses on oily floors, and 
insecticides, and has counteracted decreases in tonnages reported for 
mineral oils or greases and vegetable oils. 

Consumption of fuller’s earth in mineral-oil refining, however, 
remains by far the largest use, comprising 59 percent of the total. 
The next most important market was for absorbent uses, 21 percent, 
followed by vegetable-oil refining, 7 percent; rotary drilling mud, 5 
percent; insecticides, 4 percent; other filtering and clarifying, 3 
- percent; and the remainder as a binder for chemicals, foundries, and. 
various miscellaneous uses. 

Increases in output in 1947 were reported from Florida, Georgia,. 
Illinois, Nevada, and Tennessee. The Georgia-Florida area produced 
51 pun of the total tonnage; Texas furnished 31 percent of the 
total. 


Fuller's earth sold or used by producers in the United States, 1945—47, by States: 


/ 


1945 1946 1947 
State ——————— GE 
Short tons Value Short tons Value Short tons Value 
Florida and Georgia. ......... 134, 401 | $1, 939, 035 144, 214 | $2, 100, 652 168, 557 $2, 699, 660 - 
THIN OS ccs oi ee ASE 43, 664 403, 084 33, 134 296, 637 37, 740 388, 955 
d KEEN 103, 076 931, 878 110, 693 1, 157, 892 102, 901 1, 199, 726 
Other Btatest ee 15, 227 189, 916 10,711 | | 147,812 19, 870 372, 273 


Ge | ee | Ee | ee | eS | SE 


296, 368 3, 463, 913 298, 752 3, 702, 993 329, 068 4, 660, 614 
1 Includes California, Mississippi (1947), Nevada, Tennessee, and Utah. 


Quotations on Georgia and Florida fuller’s earth in 1947 remained 
at the same levels as in 1946, as indicated by quotations in E & MJ 
Metal and Mineral Markets, and were as follows: 30- to 60-mesh, 
$14.50 per ton; 15- to 30-mesh, $14; 200-mesh up, $10; and 100-mesh 
up, $7. It is possible, however, that actual prices advanced some- 
what, as the average realization as reported by producers to the Bureau 
of Mines increased substantially to $14.16 in 1947 compared with 
$12.39 in 1946. | 

Imports of fuller's earth are very small and in 1947 were 20 percent 
less than in 1946, totaling 155 short tons. . Exports of fuller's earth 
are not separately itemized in foreign trade statistics. Reports by 
producers to the Bureau of Mines, however, indicated that they 
shipped to foreign destinations approximately 9,500 short tons, chiefly 
to Canada, South America, and Europe. Shipments also were made 
to certain Asiatic destinations. | 
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FIGURE 3.—Fuller’s earth sold or used by producers for specified uses, 1930 and 1940-47. 


MISCELLANEOUS CLA YS 


This section on “Miscellaneous Clays” includes statistics for clay 
and shale used in the manufacture of heavy clay products and portland 
cement other than those of more or less definite composition and estab- 
lished use treated in the foregoing pages. The above specified 
products represent a very large tonnage. With these also are grouped 
comparatively minor tonnages of slip clay, oil-well drilling mud, 
pottery clay, and small tonnages for other special uses. 

The continued boom in construction in 1947 resulted in a substan- 
tial increase in the production of miscellaneous clays, particularly for 
use in heavy clay products, which consumed in 1947 about 1,100,000 
short tons more than in 1946. The percentages used for heavy clay 
products and for cement in 1947, however, were virtually the same as 
in 1946—73 percent for heavy clay products and 25 percent for cement. 

Most of the clay for which data are shown in this section was cap- 
tive tonnage mined by the manufacturing companies near the process- 
ing plants. It was not marketed or sold as clay but first entered 
trade as brick, cement, tile, or other finished products. ‘The average 
value of the miscellaneous clay sold as raw or prepared clay in 1947 
rose to $1.99 a short ton compared with $1.79 in 1946, although some 
of the special types of clay sold for much higher values. ‘The value 
of the captive clay, the larger part of which is extracted by mechanized 
methods, was computed from individual estimates that generally are 
$1 or less per ton. 

Virtually all States have deposits of so-called common or surface 
clays; and, as indicated in the accompanying tables, most of the 
States contribute to the national total of sold or used clays. In 1947, 
States producing over a million tons were, in order of output: Ohio, 
Illinois, Pennsylvania, California, New York, Michigan, Texas, and 
North Carolina. 
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Miscellaneous clays, including slip clay and shale, sold or used by producers in the 
United States, 1946-47, by States 


Sold by producer ! Used by producer ? | Total 
State 
Short tons Value Short tons Value | Short tons Value 
1946 
Alabama... ---------------- (3) (3) (3) (3) 924, 215 $679, 527 
AT ONS AAA cd tuts A 104, 825 $65, 694 104, 825 | - 65, 694 
KR dee ps ce re EE VEER 210, 360 165, 397 210, 360 165, 397 
¡II 237, 172 $631, 785 | 1,087, 279 745, 6 1, 324, 451 1,377, 481 
Colorado.---------------------- 27, 593 42, : 119, 020 194, 119 161, 961 
Connecticut coeno a owes | ca belie GENEE 199, 238 148, 053 199, 238 148, 053 
A A ceca 54, 200 31, 900 54, 200 31, 900 
A (3) (3) (3) (3) 723, 908 551, 116 
dhOrn (3) (3) 3 3 11, 963 
Dilnois ooococcoccccococo 33, 771 29,759 | 2,001,386 | 1,439,948 | 2,035,157 | 1,469,707 
E NEEN 1, 688 53, 330 603, 378 465, 039 675, 066 518, 369 
EE 5, 556 67, 578 691, 138 553, 192 696, 694 620, 770 
qul CM AO dee uae 464, 033 283, 350 464, 033 283, 350 
IONUUCK Voc ele cow E EE 210, 535 159, 743 210, 535 159, 743 
Louisiana..................... (3) (3) 3 178, 331 141, 526 
E AA ude EE sd teks 19, 128 13, 377 19, 128 13, 877 
Maryland AA A BEE 306, 456 182, 335 306, 456 182, 335 
Massachusetts. ............... (3) (3) 93, 845 71, 836 
Micbigan._-------------------- (3) (3) (3) (3) 1, 141, 848 787, 861 
Minnesota.................... (3) (3) (3) (3) 48, 199 40, 788 
Mississippi..................- (3) (3) (3) VM 245, 209 202, 378 
Missouri.---------------------- (3) (3) . (3) (3 515, 897 334, 482 
lO Che EIA PA IÓ 30, 777 26, 010 30, 777 26, 010 
Nebraska A AAA A 129, 646 111, 169 129, 646 111, 169 
New Hampshire: iconos DEEN EE 18, 108 12, 381 18, 108 12, 381 
New Jersey................... (3) (3) (3) a 234, 586 255, 247 
New Mexico.................- (3) (3) (3) (3 37, 787 39, 240 
New York..----.------------- (3) (3) (3) 3) 1, 137, 105 840, 143 
North Carolina AAA A cede ori Sle 889, 382 759, 238 , 382 759, 238 
II A O CURED QM 26, 732 8,020 | 1,681,371 | 1,336,644 | 1,708, 103 1, 344, 664 
Oklahoma EE (3) (3) d l , 943 357, 917 
o eier ee (3) (3) d 3 111, 208 77, 470 
Pennsvleanig --------------- 11, 497 17,095 | 1,586,730 | 1,371,470 | 1,598, 227 1, 388, 565 
elt de RSC dee EE ME EE 342, 778 2, 584 342, 778 , 584 
ennessee. ..................- (3) (3) 3) 795, 370 554, 750 
TOA EN 41, 020 188,168 | 1,105, 448 848, 695 , 146, 468 1, 036, 863 
A AAA A E AA 83, 125, 942 83, 7 , 942 
elek A AAA A 317, 690 231, 636 317, 690 231, 636 
Washington................... (3) (3) ) (3) 104, 145 113, 459 
West Virginia................. (3) (3) (3) (3) 241, 111 153, 849 
e? ee E (3) (3) 3) 3 154, 913 135, 207 
M Ted neret: lacoste TEES 20, 305 14, 619 20, 305 14, 619 
Uadistrituted ees 351, 870 408,997 | 7,058,965 | 5,071, 207 222, 252 135, 375 
806, 899 1, 447,673 | 19, 383, 445 | 14, 574, 339 | 20, 190, 344 | 16, 022, 012 
1947 
Lä ME (3) (8) (3) (3) 976, 992 680, 022 
O A ol ses ceases 172, 896 155, 788 172, 896 155, 788 
California..........----...---- 224, 374 751, 223 | 1, 216, 934 811,131 | 1, 441, 308 1, 562, 354 
COJOFAd O EE 42, 475 73, 134 217, 154, 294 260, , 
A AA A uses 184, 751 134, 802 184, 751 134, 802 
cs A A OS 886, 533 680, 276 886, 533 680, 276 
A 31, 409 36,556 | 1,773,494 | 1,422,727 | 1,804, 903 1, 459, 283 
AN AAA 99, 552 84, 915 ; 7, 718 42, 850 , 633 
LOW A N 13, 862 73, 736 882, 703 714, 928 896, 565 
¿CACA 3) ( 3) 3 3) 532, 777 372, 461 
GA AAN A 187, 126 144, 682 187, 126 144, 682 
GE ——A A A 215, 199 153, 236 215, 199 153, 236 
"yir HM ce , 865 18, 865 20, 18, 865 
Maryland. ................... (3) (3 (3) 6 455, 180 45, 
Massachusetts. ..............- (3) (3 (3) (3 124, 717 99, 348 
Michigan..................... 6 6 (3) (3) 1, 161, 024 842, 605 
Minnesota...................- (3 d (3) 3) 130, 207 111, 662 
EI A E EE cds 538, 440 336, 345 538, 336, 345 
MEA MEA AN AS EE 38, 891 39, 039 38, 891 39, 039 
A AAA (3) (3) (3) d 98, 011 86, 844 
New Hampshire........-...-.]--.---------|------ eee 28, 605 21, 456 28, 605 21, 456 
NOW E E A 296, 402 264, 049 296, 402 264, 049 
New Mexico.................- (3) (3) 54, 255 41, 484 
New York--.------------------ (3) (3) (3) (3 1, 174, 134 855, 385 
North Carolina............... (3) (3) 3 d 1, 044, 515 53 
AA cus 35, 903 25,217 | 1,903,620 | 1,487,556 | 1,939, 523 1, 512, 773 
Oklahoma EE E eM eene 522, 704 349, 000 522, 704 E 
IOCO EE (3) (3) 3) 135, 120 78, 867 
Pennsylvania................. 28, 216 37,920 | 1,529,113 | 1,189,542 | 1,557,329 , 227, 462 
Ree EE anes enema e eet oceans See qd 761, 692 , 663 761, 692 ; 
TOXBS A (3) (3) (3) ], 145, 325 1, 085, 315 


See footnotes at end of table. 
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> 
Miscellaneous clays, including slip clay and shale, sold or used by producers in the 
United States, 1946-47, by States—Continued 


Sold by producer ! Used by producer 2 Total 
State Se A AAA SS 
Short tons Value Short tons Value Short tons Value 

1947 
EA A es 151, 802 $201, 459 151, 802 $201, 459 
Washington... (3) (3) 3 (3) 185, 958 137, 922 
West Virginia................. (3) (3) (3) (3) 288, 078 218, 526 
Wisconsin... (3) (3) (3) : 3 111, 450 81, 200 
AV VOIBIDB orci nl eek dE VR meee: 15, 414 10, 527 15, 414 10, 527 
Undistributed 5............... 424, 231 $704,695 | 8,685,356 | 6,323,483 | 1,491, 844 1, 127, 996 


ee ee | eS | — ———Á—— € ———— M ————— M——À—————————— 


900,022 | 1,787,396 | 20,873,658 | 15,635, 566 | 21, 773, 680 | 17, 422, 962 


1 These totals include slip clay from Michigan, New York, and Pennsylvania: 1946—3,384 tons, $36,184; 
1947—3,051 tons, $35,122. Purchases by portland cement companies of common clay and shale: 1946— 
438,335 tons, estimated at $328,751; 1947—431,498 tons, estimated at $365,676. 

? Includes the following: Common clay and shale used by producers in portland-cement manufacture, 
1946—4,334,575 tons, estimated at $2,167,288; 1947—4,913,997 tons, estimated at $2,476,998. 

3 Included with “Undistributed.” 

4 Figures include Delaware, District of Columbia, Nevada, North Dakota, Puerto Rico, South Dakota, 
Vermont, and States indicated by footnote 3. 

5 These totals include Arizona, Delaware, District of Columbia, Florida, Idaho, Mississippi, Nevada, 
North Dakota, Puerto Rico, South Carolina, South Dakota, Vermont, Virginia, and States indicated by 


footnote 3. 
CLAY PRODUCTS 


Construction continued at a high level throughout 1947, with 
private building being especially active, residential nonfarm con- 
struction reaching record heights. Many long-idle plants were re- 
stored to production and new operations added. Even after the 
unusually large gains in output attained in 1946, substantial increases 
were achieved for three of the four classes of products for which 
comparable data are shown in the accompanying table. For 1947, it 
will be noted, collection of statistics for two classes of products has 
been discontinued, and two have been added. The value of output 


‘Quantity and value of shipments of the principal classes of structural clay 
products in the United States, 1945-47 ! 


1945 1046 1947 


Quantity Value Quantity Value Quantity Value 


e | ee | es | EES | ES | vr 


Unglazed brick 
M stand. brick..| 2,372,477 |$39, 149,000 | 4, 643, 787 |$91, 926,000 | 4, 930, 717 |$106, 079, 000 
Glazed brick 


M stand. brick.. 3, 630 151, 000 (2) (2) (2) (2) 
Unglazed hollow facing tile 
M brick equiv.. 98,654 | 2,272,000 |. 100,966 | 2,711,000 : 
‘Glazed hollow faeing tile 301, 208 | 13,789,000 
M brick equiv.. 92, 651 | 3,856,000 171,866 | 8, 052, 000 
Vitrified paving brick 
| M brick.. 22, 557 694, 000 25, 376 833, 000 (2) (2) 
Unglazed structural tile 
short tens... 798, 445 | 6,400,000 |: 1,243,661 | 11,490,000 | 1,229,885 | 12, 427, 000 
Vitrified clay sewer pipe 
short tons.. 776, 417 | 18,332,000 | 1,077,584 | 30, 288, 000 | 1,324, 703 | 40, 302, 000 
Drain tile.............. do... (2) (2) (2) (2) 714, 632 9, 626, 000 


wall tile and accessories, in- 
cluding quarry tile 
M square feet... (2) (2) (2) (2) 88,047 | 36, 781, 000 


1 Compiled from information furnished by the Bureau of the Census, U. S. Department of Commerce. 
2 Figure not available. 
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of the structural clay products for which data are given by the Bureau 
of the Census in 1947 totaled $219,000,000. 


RESEARCH AND TECHNOLOGY 


A renewed and lively interest in the improvement of methods of 
manufacture and better merchandizing of clay products were note- 
worthy in 1947. A project to increase the quality and durability of 
vitreous china was sponsored by the Office of Technical Services, 
United States Department of Commerce, and the Vitrified China 
Association, Inc. This program of research—said to be endorsed by 
95 percent of the institutional whiteware manufacturers, the National 
Bureau of Standards, and the American Ceramic Society—will be 
undertaken by Battelle Memorial Institute, Columbus, Ohio, under 
the direction of an industry advisory committee. A broad and com- 
prehensive research program on the manufacture and use of brick 
and tile has been inaugurated by the Structural Clay Products Insti- 
tute, and Arthur D. Little, Inc., Cambridge, Mass. Investigations 
into lightweight brick and tile, precast tile, and methods of making 
more uniform and durable clay products have been carried forward 
at the National Bureau of Standards and seven cooperating educa- 
tional institutions, including the Universities of Texas, Minnesota, 
and Illinois, New York State College of Ceramics, North Carolina 
State College, Iowa State College, and Virginia Polytechnic Institute. 

A series of articles covering the development and technical progress 
in each of the principal branches of the ceramic industry during the 
last quarter century was published.” 

A description, including the historical background, of many of the 
processes developed for the extraction of alumina from clays and 
other minerals, was issued. A modified Pedersen process for the 
extraction of alumina from clay was described.” The results of tests 
of alumina-rich clays in the Ione-Carbondale region, Amador County, 
Calif., were published.” A detailed description of laboratory and 
pilot-plant investigation of the lime-soda sinter process of extracting 
alumina from South Carolina kaolin was issued. Flowsheets and 


cost estimates were included in the report. An investigation of the 
suitability of Pennsylvania high-alumina clays for the production of 
alumina was published.* 


British experiments and patents for the extraction of alumina by 


fusion with ammonium sulfate were described. Russian studies 


using sulfur dioxide in the recovery of alumina from kaolin also were 


reported in the technical press.” 


19 Ceramic Age, vol. 50, No. 2, August 1947, p. 113. 

20 Ceramic Age, vol. 50, No. 1, July 1947 (25 Years of Progress Number), pp. 18-96. 

31 National Bureau of Standards, Aluminum from Clay: Tech. News Bull., vol. 31, No. 6, June 1947, 
pp. 66-69; Domestic Commerce, Manufacture of Aluminum from Clay Developed by Standards: Vol. 35, 

0. 7, July 1947, pp. 39-42. 

23 Hignett, T. P., Production of Alumina from Clay by a modified Pedersen Process: Ind. and Eng. Chem. 
vol. 39, 1947, pp. 1052-1060. 

23 Johnson, F. T., and Ricker, Spangler, lone-Carbondale Clays, Amador County, Calif.: Bureau of 
Mines Rept. of Investigations 4213, 1948, 6 pp. 

^ Cservenyak, Frank J., Recovery of Alumina from Kaolin by the Lime-Soda Sinter Process: Bureau of 
Mines Rept. of Investigations 4069, 1947, 59 pp. 

25 Conley, J. E., and others, Production of Metallurgical Alumina from Pennsylvania Nodular Diaspore 
Clays: Bureau of Mines Bull. 465, 1947, 193 pp. 

26 Chemical Age (London), vol. 56, No. 1445, Mar. 22, 1947, pp. 340-341. 

7 Budnikov, P. P., and Rivlin, I. I. [Extraction of Alumina from Kaolin by Means of Sulfur Dioxide]: 


Doklady Akad. Nauk $. S. S. R., vol. 37, No. 3, 1942, pp. 121-123; Am. Ceram. Soc. Jour., vol. 31, No. 4, 
. Apr. 1, 1948, p. 90. 
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Preparation of clays was described by Searle.* Methods of pros- 
pecting for clay were outlined.” The use.of certain organic compounds 
in the manufacture of refractory insulation is claimed to result in 
p no shrinkage, thus eliminating the final sawing to shape 

eretofore necessary.” Differential thermal analyses of many Missouri 
refractory clays were reported. Bloating characteristics of southern 
clays of the kaolinite, illite, and Mea pat haic types were studied as 
indications of their adaptability to the manufacture of lightweight 


aggregates.?? 


28 Searle, A. B., Grinding, ET and Preparing Clays: Ceram. Age, vol. 49, No. 2, February 1947, pp. 63- 
65; No. 3, "March 1947 pp. 113-114, 1 

29 Miller, B. K., and oore, Gees E., Jr., Prospecting for Clay i in Missouri: Ceram. Age, vol. 50, No. 2, 
August 1947, "e 121-123. 

80 Grim, R. Allaway, W. H., and Cuthbert, F. L., Reaction of Clays with Organic Cations in Pro- 
ducing Refractory Insulation: Am. Ceram. Soc. Jour., vol. 30, No. 5, May 1, 1947, pp. 142-145. 

31 Keller, W. D., and Wescott, James F., Differential Thermal Analyses of Some Missouri Fire Clays: 
Am. Ceram. d Jour., vol. 31, No. 4, pp. 100-105. 

32 Klinefelter, T. A., and Hamlin, H. P., Testing of Southern Clays for Lightweight Aggregates: Am, 
Ceram. Soc. Bull., vol. 26, No. 4, ADr. 15, 1947, pp. 119-121. 
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SURVEY OF THE BITUMINOUS-COAL AND LIGNITE INDUSTRY 
| | IN 1947 


HE production of soft coal in 1947—an estimated output of 

619,000,000 tons ?— increased 16 percent over the 533,922,068 tons 

produced in 1946. The increased production is attributable to 
the heavy demand throughout the year and the fact that there were 
fewer and shorter strikes than in the past year. 'The estimated loss of 
production due to strikes in 1947 was 19,000,000 tons, compared to 
107,000,000 tons in 1946, computed at the going rate of production 
immediately before the strikes. According to the Bureau of Labor 
Statistics, there were 415 strikes in soft-coal mines in 1947, with 
490,000 workers involved and 2,190,000 man-days lost (an average 
of 5 days per man). The Solid Fuels Administration for War was 
. discontinued on June 30, 1947. 
. Production.— There was practically no seasonal decline in production 
. in 1947, owing to strong demand in the summer months. Throughout 
. most of the year, production exceeded 12,000,000 tons per week, 
except when output was reduced because of strikes or holidays. 


iios a 1947 are preliminary; detailed statistics with final revisions will be released later. Data for 
are final. 
2 Throughout this chapter, “‘tons’’ refers to net tons of 2,000 pounds unless otherwise indicated. 
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Consumption.—All major classes of consumers except railroads used ` 
more coal in 1947 than in 1946. Retail-dealer deliveries were also 
slightly less than in 1946. The total consumption in 1947 was approxi- 
mately 45,000,000 tons greater than in 1946. Table 5 shows trends 
in consumption. 

Changes in Stocks.—The reserve supply of bituminous coal and 
lignite in the hands of industrial consumers and retail coal yards 
increased from 47,157,000 tons at the beginning of 1947 to 52,161,000 
tons at the close. The days' supply of stocks increased from 32 to 33. 
Stocks on the upper Lake docks increased 46,390 tons from January 1 
to December 31, 1947. 

Mechanization.—The quantity of coal loaded mechanically at under- 
ground mines in the United States continued to advance during 1947. 
Mechanical loading increased from 58 percent of the total under- 
ground output in 1946 to 59 percent in 1947. Sales of underground 
| loading equipment, in terms of capacity, were 16 percent less 1 in 1947 
than in 1946. 

. Mechanical Cleaning.— The total capacity of the mechanical-clean- 
ing equipment sold for use at bituminous-coal mines in 1947 was 
estimated at 17,300 tons of clean coal per hour, a decrease of 4 pereent 
from the previous year. 

. Trend of Employment.—The average number of men working daily 
at bituminous-coal and lignite mines in 1947 increased to 405,000 men 
from 396,434 in 1946. 

Index to Capacity.—Since it is not possible for all mines to operate 
every working day in the year, & conservative figure of 280 days for 
calculating potential capacity was suggested some years ago hy the 
coal committee of the American Institute of Mining and Metallurgical 
Engineers (see Minerals Yearbook, 1935, pp. 631-632). The average 
output per day worked in 1946 was 2 494, 963 tons, which (if applied 
to 280 days) gives &n annual potential output of 699,000,000 tons 
compared with the actual total production of 533 ,022 068 tons. 

Trend of Fuel Efficiency.—Since 1942 the trends in fuel efficiency 
have not been unidirectional. During 1947 freight service on rail- 
roads exhibited increased fuel efficiency, while passenger service 
registered decreased fuel efficiency. Electric public-utility power 
plants reported no change. | 

Competition with Oil and Gas.—Soon after the close of the war, 
increased competition between the fuels developed, with some con- 
version from coal to fuel oil. 

- Electric power utilities consumption of bituminous coal and fuel 
oil both increased 25 percent and the consumption of gas increased 
22 percent in 1947 over 1946. 

Class I railroads decreased their consumption of coal 1 percent in 
1947 and their purchases of fuel oil 2 percent from 1946. 

The manufacture of domestic coal-burning equipment is reflected 
' in statistics published by the Bureau of the Census. Factory sales of 
domestic stokers for burning bituminous coal decreased from 164,304 
in 1946 to 53,372 in 1947. Shipments of domestic oil burners, boiler- 
burner ‘units, and furnace-burner units increased from 499 ,009 in 
1946 to 1 076, 565 in 1947. | 
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FIGURE 2,—Production of bituminous coal and lignite in the United States, by weeks, 1946-47. 
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SOURCES OF DATA 


 Bituminous-coal- and lignite-production statistics for 1947 are 
preliminary estimates based upon (1) weekly or monthly reports of 
railroad carloadings of coal and beehive coke by all the important 
ir (2) shipments by river as reported by the United States Army 
m (3) direct reports from a number of mining companies, 
(4) monthly production statements compiled by a number of 
fount operators’ associations and State mine departments. In the 
estimates for 1947, allowance has been made for commercial truck 
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shipments, local sales and colliery fuel, and small trucking or wagon 
mines producing over 1,000 tons a year. 

Data for 1946 are final and based upon detailed annual reports of 
production and mine operation "ege by the producers. As in 
previous years, all but a small percentage of the output was covered 
by the reports submitted. For the remaining output not directly 
reported—consisting chiefly of small mines—it has been possible to 
obtain reasonably accurate data from the records of the State mine 
departments, which have statutory authority to require such reports 
or, in a few instances, from railroad carloadings 

In accordance with the practice followed H the Bureau of Mines 
in previous years, the statistics in this report relate to mines having 
an output of 1,000 tons a year or more and do not attempt to include 
many small mines producing less than 1,000 tons a year. 

These data include, for convenience and historical comparison, the 
small output of anthracite and semianthracite produced outside 
Pennsylvania and the production of lignite. 


SALIENT STATISTICS 


TABLE 1.—Salient statistics of the bituminous-coal and lignite industry in the 
United States, 1946-47 


[AN tonnage figures represent net tons] 


1947 Change in 
1946 (preliminary) . 1947 


Produetion. AMA 533, 922, 068 O 000 +15. 9 
Consumption in the United States 1... o Lc css. -- 500, 386, 000 , 683, 000 +9. 1 
Stocks at end of year: 
Industrial consumers and retail yardsS._........-.-.-...--- 47, 157, 000 52, 161, 000 +10. 6 
Stocks on upper Lake docks. ooo. 5, 579, 829 5, 626, 219 +.8 
Imports and exports: 2 
Tp BEE 434, 680 290, 141 —33. 3 
Esports- A A A IAN 41, 208, 578 68, 605, 702 +66. 5 
Dollars 
Price indicators (average per net ton): | 
Average cost of railroad fuel purchased, f. o. b. mines 3___- E $3. 64 +0. 53 
Average cost of coking coal at merchant coke ovens 4... $6. 48 $7. 68 +1. 20 
Average retail price_...............-.-.--._-_--._._--.---- $10. 95 $12. 99 +2. 04 
Average railroad freight charge per net ton 5._..._._...--.- $2. 27 $2. 46 --. 19 
Underground loading machinery sold:* Percent 
Mobile loading machines (number)......................- 490 485 —1.0 
Scrapers (oumpber) occ ccoo coco 3 12 -1-300. 0 
Conveyors, including those equipped with duckbills (units). 838 846 +1.0 
“Mother” conveyors (units) .......---------.------------- 183 200 +9.3 
Surface striopning. Lc c Lc LLL ccs s scs sc c 112, 963, 717 | 135, 000, 000 4-19. 5 
Mechanically loaded underground...........................- 245, 340, 768 | 285, 000, 000 +16. 2 
Mechanically deaned ..oooooocccoccoocococooccoocooooo- 138, 669, 837 | 160, 000, 000 +15. 4 
Number of mines ?.......... 2.2 c cc cc coco 7, 333 7, 500 +2.3 
Average number of days worked Y. ooo 214 249 +16. 4 
Average number of men working daily !..................... 396, 434 405, 000 +2. 2 
Production per man per day ?7_......._____....--------------- 6. 30 . 14 —2. 5 
Fuel efficiency indicators: 
Pounds of coal per kilowatt-hour at electric Power plants 8. 1. 29 1:29 AAA 
Pounds per 1,000 gross ton-miles—railroads ?.............. 116 114 —1.7 


1 Represents certain classes of consumers only. o 

3 U. S. Department of Commerce. 

3 Interstate Commerce Commission (class I steam railways, including class I switching and terminal 
companies). Excludes freight charges. 

4 As reported by coke operators. 

5 Average receipts per net ton of revenue bituminous coal and lignite originated, as reported by the Inter- 
state Commerce Commission 

¢ Young, W. ae and Anderson, F R. L., Bae E Mechanical VERE and penne Equipment; Coal Age, 


$ Federal Power Commission. 
* Interstate Commerce Commission; includes coal equivalent of fuel oil consumed. 
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FIGURE 3.—Average production of bituminous coal and lignite in the United States per working day in each month, 1938-47. 
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J PRODUCTION BY WEEKS AND MONTHS 


The following tables summarize the preliminary statistics of weekly 
and monthly production of bituminous coal and lignite in 1947. 
The estimates given are based upon the latest information available 
and differ in some instances from the current figures previously 
published in the Weekly Coal Reports. 

For the method used in counting holidays, see the chapter on Coal 
in Mineral Resources of the United States, 1930, page 631. 
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FIGURE 4.—Trends of bituminous-coal and lignite production, realization, mine capacity, and net income 
or deficit in the United States, 190547. 


COAL—BITUMINOUS AND LIGNITE 263. 


TABLE 2.—Estimated weekly production of bituminous coal and lignite in the 
United States in 1947 


Num- | Average Average 

Produetion| Det of | fion per Producti Lë 

- oduction a ion per as. roduction on per 

Week ended (net tons) WE working Week ended (net tons) working 

| ay ay 

days | (net tons) (net tons) 
Jan. 4.......... 16,800,000 | 13.1 | 22,255,000 || July 5.......... 1, 965, 000 393, 000 
Ili 2:222 13, 785, 000 6 2, 298, 000 12..........| 6,140,000 1, 023, 000 
TS cece ee 13, 347, 000 6 2, 225, 000 |! AAA 12, 156, 000 2, 026, 000. 
Ai ee Pent 232, 000 6 2,205,080 ||  26..--.-.--- , 798, 000 1, 966, 000 
Feb. 1.........- 13, 833, 000 6 2, 306,000 || Aug. 2........-- 11, 695, 000 1, 949, 000 
So eee 12, 557, 000 6 2, 093, 000 EE 11, 798, 000 1, 966, 000 
¡A 12, 576, 000 6 2, 096, 000 ¡MPAA 11,731,000 1, 955, 000 
DU: oct 13, 318, 000 6 2, 220,000 is , 988, 1, 998, 000 
Mar. 1.......... 12, 874, 000 6 2, 146, 000 30........-- 12, 015, 000 2, 003, 000 
TONER 2,807, 6 2,135,000 || Sept. 6.......... 10, 733, 000 2,147, 000 
ege 13, 396, 000 6 2, 233, 000 |e A ATA 12, 604, 000 2, 101, 000 
A 12, 918, 000 6 2, 153, 000 LEE 12, 235, 000 2, 039, 000 
20 o eic 12, 182, 000 6 2, 030, 000 yy oosnais 12, 296, 000 2,049, 000 
ADEL. Di... 3, 998, 000 5 800,000 || Oct. 4.......... 12, 254, 000 .2, 042, 000 
y AA 7,172, 000 6 1, 195, 000 j AA 12, 839, 000 2, 140, 000 
AA 12, 828, 000 6 2, 138, 000 I8 AA , 137,000 2, 123, 000 
98. ure 12, 825, 000 6 2, 138, 000 VEER 12, 726, 000 2, 121, 000 
May Qi: 12, 516, 000 6 2,086,000 || Nov. 1.........- , 937, 000 2, 156, 000 
¡10 PEN 13, 060, 000 6 2, 177,000 EE 12, 894, 000 2, 149, 000 
Ee 12, 856, 000 6 2, 145, 000 15 is , 685, 000 2, 187, 000 
24 rss 12, 770, 000 0 2, 128, 000 d escort , 383, 000 2, 231, 000 
BEER 11, 996, 000 5.5 2, 181, 000 29..........| 12,048, 000 2, 410, 000 
June 7.......... 18, 334, 000 6 2, 220,000 || Dec. 6.......... 13, 120, 000 2, 187, 000 
14... uns 12, 595, 000 6 2, 099, 000 | bh PESOS a 13, 408, 2, 235, 000 
21 ENDS 12, 840, 000 6 2, 140, 000 + A 13, 020, 000 2, 170, 000 
EE 8, 130, 000 6 1, 355, 000 VE 8, 400, 600 1, 680, 000 
Jan. 3,1948..... 1 6, 850, 000 3 2, 192, 000 
Total...... 619, 000,000 | 306.4 2, 020, 000 


1 Figures represent outputfand number of working days in that part of the week included in calendar 
year shown. "Total production for the week ended Jan. 4, 1047, was 11,502,000 net tons; week ended Jan. 
3, 1948, 11,470,000 net tons. 

2 Average daily output for the entire week and not for working days in calendar year shown. 
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AVERAGE VALUE 


TABLE 4.—Average value per ton, f. o. b. mines, of bituminous coal’and lignite 
in the United States, by States, 1946-47 ! 


1946 


1947 (pre- 
State i 
Under- liminary) 
Strip mines| ground | Total al 
mines 


AIR DANO EE $4. 85 $4.81 $4.81 $5. 46 
PAS EES 4.67 6. 96 6. 42 (2) 
KR at EE SA 3. 79 3. 79 (3) 
ATKANSAS- EE 4. 56 6. 48 5. 82 (2) 
COL OTR ENER 3. 78 4.05 4.04 VM 
EE EE 4.70 4.70 4.70 2) 
AIR 2. 47 2. 65 2. 61 3.14 
Indiana- A e a a S a 2. 55 2. 69 2. 61 3.17 
NOW oe AS hte DE 3. 20 3. 85 3. 68 (2) 
MEET ee A EE 2. 66 4.13 2. 78 (2) 
Lis AAA Ee, 2. 54 3. 52 3. 41 4. 32 
Maryland. -oaa een wees es 3. 66 4. 32 4.14 (2) 
MCD AAA eo ee E 6. 45 6. 45 (2) 
issouri... ———————— (CERE 2. 64 4. 12 2. 70 (3 
Montana (bituminous and lignite) .......-.......-...... 1.00 3. 23 1.76 d 
New ES e EE, A 4,14 4.14 6 
North and South Dakota (lignite)........----..---.-..- 1. 60 2.11 1. 69 2 
ODO hte te tee is ee AD A tee owes 2. 63 3. 28 2. 99 3. 
Oklahomā- c eocmelcuxccvocuroo seb zocüscm e peus 3. 27 4. 57 3. 75 v, 
OPO AAA ek ads A e nuc EES ocd 4.40 4. 40 a 
In EE 3. 25 3. 80 3. 66 4. 
E AAA A accen ind e iE 3. 95 3. 83 8. 84 6 
Texas Qignile) EE 2. ER 83 1 
LOAK: A ire es eet eo i ee 3. 58 3. 58 , 94 
WAP Art SEN 3. 47 3. 85 3. 84 . 75 
Wasbiugton sist tot See eee da e 5. 09 5. 51 5. 47 (2) 
West Vidas sr deeg 3. 28 3. 70 3. 65 4. 50 
WYOMING eebe 2. 29 3.11 3. 00 3. 43 
Tól eccna a 2. 87 3. 59 3. 44 4.14 


1 Average gross realization, selling cost not deducted. 


2 Included in total. 
CONSUMPTION 


TABLE 5.—Consumption of bituminous coal and lignite, by consumer class, with 
retail deliveries in the United States, 1938-47, in thousands of net tons 


Elec- Coke plants : 
Col- | tric | Bunker, | Rail- hoy Ce- | Other Vers Total of 
Year liery | power foreign roads? rolling ment Indus. deliv- classes 
fuel D trade? |(class I) eg Oven | mils (müs ‘| trials $ | £135, | shown 
A 2, 493| 38, 245 1,352} 73,921; 1,360| 45,266] 8, 412] 4,483] 94,034) 68, 338, 086 
3 Ls EEN 2, 565} 43, 979 1,477| 79,072] 2,298) 61,216} 9,808} 5,274] 100,514] 71,570) 377, 773 
1940.............- 2, 443| 50, 973 1, 426} 85,130| 4,803| 76, 10, 040} 5, 633 87, 700| 432, 757 
1941... 2. 2, 489| 61, 861 1, 643] 97,384| 10, 529| 82, 10, 902| 6, 832| 122, 379| 97, 460| 494, 088 
1042... vw 2, 708] 65, 636 1, 585| 115, 410| 12, 876| 87, 974| 10, 434| 7, 570| 133, 271| 104, 750| 542, 214 
1048 A 2, 702| 76, 403 1, 647| 130, 283| 12, 441| 90,019| 11, 238] 5,851| 142, 816| 122, 7 
1944. 2 co. -| 2, 712| 78, 887 1, 559| 132, 049| 10, 858| 94, 10, 734| 3, 789| 131, 898] 124, 906| 591, 830 
E .------------ 2, 442) 71, 603 1, 785| 125,120, 8, 135] 87,214} 10,084] 4,215] 127, 164| 121, 805| 559, 567 
1046... oc 1, 951| 68, 743 1,381| 110, 166| 7, 167] 76, 121| 8, 603] 7,009| 118, 659| 100, 586| 500, 386 
1947 ARA 2, 489| 86, 003 1, 689] 109, 296| 10, 94, 522| 10,048] 7,872) 124,459] 99, 163] 545, 683 


1 Federal Power Commission. Represents bituminous coal and lignite consumed by public utility power 
panem power generation, including a small quantity of coke amounting to apnroxtmately 100,000 tons 
annually. 

2 Bureau of Census, U. S. Department of Commerce. ` 

3 Association of American Railroads. Represents consumption of bituminous coal and lignite by class I 
railways for all.uses, including locomotive, powerhouse, shop, and station fuel. The Interstate Commerce 
Commission reports that in 1946 consumption for all uses by class I line-haul railways, plus purchases for 
class IT and class III railways, plus purchases by all switching terminal companies combined was 113,000,421 
tons of bituminous coal and lignite. . 

4 Includes small amount of anthracite. 

5 Estimates based upon reports collected from a selected list of representative manufacturing plants and 
retail dealers. | 

* Subject to revision. 
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FICURE 5,—Consumption of bituminous coal and lignite, by consumer class, with retail deliveries in the 
United States, 1938-47. i 


FUEL EFFICIENCY 


TABLE 6.—Indicators of effect of fuel economy on consumption of coal in the 
United States per unit of performance since the World War of 1914-18 


Reduction 
from base 
period 
(percent) 


— MM (t e see se; eee  — —— —À— OO re —— ee | eg e 


Pounds 


Steam railroads: j 
Pounds per 1,000 gross ton-miles freight service: 


Average: 7 
IU DEE EE TU SE 
DEE EE nadia naam’ 116 31.8 
` AI EIA RR E AAA 114 32.9 
Pounds per passenger-train car-mile: 
Average: 
II AA NI EL AOLE VOA, TAE IL D A 
dE SAS A Ee eege 15.3 17.3 
DU E E a und eae ae beta EN EE 15.9 14.1 


> AAA Twp TON EE MAR Pee ee las ues 
Lu FOE D abated anes E E 1, 29 50. 7 
pvo ov EOS EE 1, 29 rí 
Iron and steel Be , 
Pounds coking. coal per net ton of pig:! , 
T4. ETA AAA E E SIE de 
E II EE 2, 706 15. 3 
| Vf. a ania RU dons EAT e RR EE qul oS i Mol ede OH (2) SEA 
' Coke manufacture: Savings of heat values through recovery of gas, tar, light 
oils, and breeze by extension of oven coke in place of beehive, 1913-14, ex- 
pressed as percent of coal used for all coke in 1947 3... 2.222 eee 18. 5 


! Includes only savings through a po yields of merchantable coke per ton of coal charged and lower 
consumption of coke per ton ofiron and ferro-alloys. Excludes economies through recovery of coal-chemica! 
materials which are covered in next item, | 

? Not available. ` 

3 These Dia Bee en materials are used in part for boiler fuel, in part for metallurgical purposes, in part 
for domestic heating and cooking, and to a small extent for automotive fuel. 
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FIGURE 6.—Trends in fuel efficiency in the United States, 1920-47. 


RELATIVE RATE OF GROWTH OF GOAL, OIL, AND WATER POWER, 
1889-1947 


The total supply of available energy in the form of coal, oil, natural 
gas, and water power in 1947 was. 35,635 trillion B. t. u.—a 10.3- 
percent increase over 1946. 

The figures are expressed in British thermal units because some 
common denominator is necessary for such unlike quantities as tons 
of eoal, barrels of oil, and cubie feet of gas. Table 7 summarizes 
the equivalent of each of the fuels in trillions of British thermal units. 
Water power is represented by the equivalent fuel required to, per- 
form the same work. The table covers the years since 1938. De- 
tails for 1889 and 1899 to 1988 are given in Minerals Yearbook, 
1937, page 807, and Minerals Yearbook, 1940, page 780. 0 

In converting water power to its equivalent of fuel required to 

erform the same work, the prevailing or average performance of all 
uel-burning central electric stations for each year in question has 
been used. This average has declined from about 7.05 pounds of 
coal per kilowatt-hour in 1899 to 1.2 in 1947, which shows the in- 
fluence of improving fuel efficiency. The prevailing fuel equivalent 
closely approximates the quantity of fuel that would have been needed 
in any one year to generate the same power in a steam-electrie station. 
t should be noted, however, that the ultimate use of the water power 
generated often displaces fuel burned much less. efficiently than in 
central stations and that in any instance no other important branch 
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of fuel consumption has made advances in fuel efficiency approaching 
that of the central stations. As these tables attempt to determine the 
total energy from all fuels and from water power, the ideal factor for 
converting water power into fuel equivalent would be the average 
efficiency of all forms of fuel consumption in each year. No basis 
for determining such an all-embracing average exists at present, but 
enough is known to make certain that it would show much less reduc- 
tion from 1899 to 1947 than do the central stations. The conversion 
of water power on the basis of & constant fuel equivalent of 4.02 
ounds of coal per kilowatt-hour, as in earlier issues of these tables, 
as been discontinued. 
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FIGURE 7.—Annual supply of energy from mineral fuels and water power in the United States, 1899-1947. 


As in earlier issues of these tables, the figures for oil and natural 
gas represent the entire production of crude petroleum and of gas. 
Most of this production does not come into direct competition with 
coal. Much of the supply of both oil and gas is used in regions of 
the country, such as California and portions of the Southwest, where 
coal is available only at unusually high cost because of heavy transport 
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charges. Nearly half of the natural gas is used in the field for drilling 
or operating oil and gas wells and pipe lines or for the manufacture 
of carbon black. More than half the oil is used in the form of gas- 
oline, kerosine, and lubricants, for which purposes coal cannot well 
compete, except at very much higher levels of oil prices. Even 
these refined products, however, involve a certain measure of indirect 
competition with coal, for the energy market of the country is becom- 
ing more fluid and competitive, and a demand that cannot be met by 
one source of supply tends to fall back on the others. 


NN N RRS POO 
SN Petroleu MSR 
NN (imports) 

* 


SE 
e 


1899 1904 1909 1913 18 '20 1925 1930 1935 ^ 1940 1945 1950 


FIGURE 8.— Percentage of total British thermal units equivalent contributed by the several sources of mn 
in ge Me counting water power at the prevailing fuel equivalent of central stations in 
year, : 


The subject of interfuel competition is exceedingly complex, and 
an elaborate analysis and the accumulation of data not now available 
would be required to determine even approximately how much of any 
one fuel actually has been displaced either by other fuels or by water 
power. The present tables do not permit determination of such dis- 
placement; their purpose is rather to measure the long-time trends in 
the total demand for energy. 
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TABLE 7.—Annual supply of energy from mineral fuels and water power in the 
United States, 1938—47,! in trillions of B. t. y? 


[Petroleum eal: 


crude, including Total 
renan: Bitu- that refined) |Natural| Setro- Toti EEN 
syl- |mino ran 
Year vania coal” p (total | “CUM | mineral lb 
ea ech vet produo- natural fuels | POST energy 
i ignite stic 
cite Ignite od He Imports tion) gas 
tien 
KEE 1,255 | 9,132 | 10,387 | 7,286 158 | 2,468 | 9,912 | 20, 299 866 | 21,165 
E Ee 1,400 | 10,345 | 11,745 | 7,590 199 | 2,663 | 10,452 | 22,197 838 | 23,035 
E A eck cece 1, 12, 072 | 18,472 | 8,119 256 | 2,860 | 11,235 | 24, 707 880 | 25,587 
E 1,533 | 13,471 | 15,004 | 8, 413 304 | 3,024 | 11,741 | 26, 745 934 | 37,679 
1049-. cesa oce 1,641 | 15,207 | 16,908 | 8,320 74 | 3,282 | 11,676 | 28,584 | 1,136 , 
¡E j 15, 443 | 17,113 | 9,054 3,871 | 12, 788 901 > , 205 
E A 1, 783 | 16,233 | 17,066 | 10,067 2609 | 3, it 14, 325 291 | 43,344 | 4 35, 635 
SC ee E , 404 tp 16, 628 | 10, 282 444 | 4,213 | 14, 880 | 31,587 | 1,442 | 38, 
1946 A 1, 15, 635 | 10, 1 535 | 4,338 | 15, 907 | 1,406 | 32,313 
AAA 1, 550 , B18 | 17,768 | 11,137 596 | 4,720 | 16, 463 | 34, 231 | 1,404 | 35,635 


E omparable data for earlier years in Minerals. Yearbook, 1937, p. 807, and Minerals Yearbook, 1940, 
i5 : e unit heat hal empleyed xri Anthracite, 12,000 B. t. u. per pound; bituminous ceal and lignite, 


B. t. u. und; petroleum, 6,000,000 B. t. u. barrel; natural gas, 1,075 B. t. u. per cubie foot. 
Watér Ower Zen T een gwned by SE plants and mines, ás well as Government and 
privately owned "iss. "The fuel equivalent of water power is caloulated from the kilowatt-hours 
of power produ ailable, as is true of all public-utility pant ain 1919. Otherwise, the fuel 
equivalent is el wher kom Megs reported horsepower of f installed water wheels, assuming a eapacity factor 


of 20 percent for manufacturers and mines and of 40 percent for public utilities. 
3 Fuel od ealeulaíed by assuming the average central-station practice for each of the years for which 
data are available, 

4 Revised figur 

5 Subject to grees 


TABLE 8.—Index numbers for relative rate of growth of cosl, oil, and water 
power in the United States, 1938-47 ! 


[Figures are expressed as percentage of 1918 rate] 


Bä Water | Grand 


Year power?| total 


a 
gas 


{Comparable data for earlier years in Minerals Yearbook, 1937, p. 809, and Minerals Yearbook, 1940, 


2 At prevailing central station equivalent. 
3 Revised. 
Subject to revision. 
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TABLE 9.—Percentage of total British thermal unit equivalent contributed by 
the several mineral fuels and water power in the United States, 1938-47 ! 


AAA 5.9 43.2 49.1 34,4 0.7 11.7 46. 8 95. 9 4.1 100. 0 
RE 6.1 44. 9 51.0 82.9 ;9 11.6 45. 4 96. 4 3.6 100. 0 
1940... ace rece 5.5 47.2 52. 7 31.7 1.6 11.2 43. 9 96. 6 3. 4 100. 0 
A 5.5 48. 7 54. 2 30. 4 1.1 10. 9 42.4 96. 6 3.4 100. 0 
1942... uns sae 5.5 51. 4 56. 9 28.0 .2 11.1 39.3 96. 2 3.8 100. 0 
1043... A 5.3 49. 5 54.8 28. 9 .3 11.8 41.0 95. 8 4.2 100. 0 
OAS AA on RE tae 25.1 48.3 | 253.4 29.9 .8 11.9 42.6 | *96.0; 24.0 100. 0 
104557 22:5 55 EA 4.5 45.9 50. 4 31.1 1.3 12.8 45. 2 95. 6 4.4 100. 0 
19403... Sese 5.1 43.3 48. 4 32. 2 1.7 13, 4 47.3 95.7 4.3 100. 0 
A 4.4 45. 5 49. 9 31. 2 1.7 13.3 46. 2 96. 1 3.9 100. 0 


1 Percentages based upon figures in table 7. NEE data for earlier years in Minerals Yearbook, 
1937, p. 810, and Minerals Yearbook, 1940, p. 796 

2 Revised figure. 

3 Subjeet to revision. | 


STOCKS HELD BY CONSUMERS 


TABLE 10.—Stoeks of bitumineus coal and lignite in hands of commercial 
consumers and in retail dealers’ yards in the United States, 1946-47 


Days' supply at current rate of consumption oh date of stock taking 


Date Total stocks Elec- 


(net tens) Coke | Steel | Other | ‘tric | Retail | Rail- |Cement 
ovens | plants indus- | atili- yards | roads | mills Total 


ties 
1946 
Jai WE 45, 665, 000 20 20 32 78 8 25 43 27 
Feb. 1.............. 000 33 35 32 78 5 27 39 28 
Mar l1... 2 51, 158, 000 48 29 37 84 6 32 39 31 
ADP. I. e , 531, 000 36 48 95 12 39 42 42 
Mai 38, 741, 000 22 24 44 70 18 27 24 36 
June 1.............. 31, 643, 000 22 26 41 67 15 24 21 34 
JUIV Boch eect eee 37, 777, 000 17 32 43 68 17 27 25 33 
IE EA an 43,611, 000 16 30 54 68 15 27 29 34 
BOD AAA 47, 900, 000 21 34 57 68 14 28 35 36 
Qct. 1. cas 52, 367, 000 23 35 58 70 12 30 41 37 
Nov. l... 000 26 55 72 11 30 47 36 
Dec. 1.............. 52, 429, 000 27 33 52 ` 68 9 26 46 35 
Dec. 31............. 47, 157, 000 24 28 45 60 10 23 41 32 
1947 

JAN A 47, 157, 000 24 28 45 60 10 23 41 32 
Feb. 1.............. 49, 688, 000 23 30 45 57 8 24 41 29 
Mar. 1.............. 47, 867, 000 26 31 39 57 5 23 41 27 
ADE DEER 49, 033, 000 29 38 42 63 6 25 44 31 

BY EEN 42, 419, 000 21 37 33 62 10 25 42 30 
June A 50, 218, 000 25 45 51 73 15 28 59 38 
July Poss ru 49, 778, 000 28 39 77 16 30 52 37 
AUg.1.2 EE 45, 366, 000 19 47 47 71 19 26 46 36 
Sept. l....---------- 47, 157, 000 21 48 55 65 12 24 41 37 
OGt 1 cheese eee 48, 370, 000 24 44 44 64 9 22 41 33 
NOV. Lb: 50, 276, 000 27 40 39 04 9 22 46 32 
Ded. l1... 50, 455, 000 30 34 44 65 8 20 45 33 
Dec. 31............. 52, 161, 000 34 32 52 62 6 22 46 33 


272 MINERALS YEARBOOK, 1947 


FINAL BITUMINOUS-COAL AND LIGNITE STATISTICS FOR 1946 


Tables 11 to 52 give the final detailed statistics of bituminous-coal- 
and lignite-mine operations in 1946. The subjects covered include 
production, number and size of mines, employment, value, mechani- 
zation, exports, and world production. 
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FIGURE 9.—Trends of employment, mechanization, and output per man at bituminous-coal and lignite 
. mines in the United States, 1905-47. 
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TABLE 18.—Growth of bituminous-coal and lignite- mining industry in the United 
States, 1890-1946 


Value Capac- 

T" Aver- D^ 

: .| Num- | age 
Year Production Men em- | tor of [number days 
(net tons) Aver- | ployed in il 

Total! age per mines | of days, (mil- 
ton 1 worked | lions of 

tons) 
E E 111, 302, 322 $110, 420, 801 $0. 99 192, 204 (2) 226 137 
AAA A 117, 901, 238 117, 188, 400 .99 | 205,808 (2) 223 148 
LEE Ee 126, 856, 567 125, 124, 381 .99 | 212, 893 d 219 162 
BOS EES 128, 385, 231 122, 751, 618 .96 | 230,365 d 204 174 
Tee 118, 820, 405 107, 653, 501 .91 | 244, 603 1 171 196 
eeh 135, 118, 193 115, 779, 771 .86 | 239,962 | 2,555 194 196 
1896.................-....-...| 137, 640, 276 114, 891, 515 .83 | 244,171 2, 599 192 202 
EE 147, 617, 519 119. 595, 224 . 81 247,817 | 2,454 196 213 
1898 AAA cS 166, 593, 623 132, 608, 713 .80 | 255,717 | 2,862 211 221 
1899 ER e 193, 323, 187 167, 952, 104 .87 | 271,027 | 3,245 234 230 
10005. 2 cu 2 n cc rd fis 212, 316, 112 220, 930, 313 1.04 | 304,375 (2) 234 255 
OL ae ede as 225, 828, 149 236, 422, 049 1.05 | 340, 235 (2) 225 231 
kr AA A 260, 216, 844 290, 858, 483 1.12 | 370,056 (2) 230 316 
(EEN 282, 749, 348 351, 687,983 | 1.24 | 415,777 | (3) 225 350 
lt aos 105 batt eee 278, 659, 689 305, 397, 001 1.10 | 437,832 | 4,650 202 386 
1905 EE 315, 062, 785 334, 658, 294 1.06 | 460,629 | 5,060 211 417 
LA. os idas 342, 874, 867 381, 162, 115 1.11 | 478,425 | 4,430 213 451 
A O 394, 759, 112 451, 214, 842 1.14 513,258 | 4,550 234 473 
E AA 332, 573, 944 374, 135, 268 1.12 516, 264 | 4,730 193 482 
190907 i a E 379, 744, 257 405, 486, 777 1.07 | 543,152 | 5,775 209 510 
EEN 417, 111, 142 469, 281, 719 1.12 | 555,533 | 5,818 217 538 
¿AAA E A 405, 907, 059 451, 375, 819 1.11 549,775 | 5, 887 211 538 

LKE 450, 104, 982 517, 983, 445 1.15 | 548,632 | 5, 747 223 

TONG oct tector ee ds 478, 435, 297 565, 234, 952 1. 18 571,882 5, 776 232 577 
EE 422, 703, 970 493, 309, 244 | 1.17 : 5, 592 195 608 
A oe ee ee 442, 624, 426 502, 037, 688 1.13 | 557,456 | 5,502 203 610 
A S 502, 519, 682 665, 116, 077 1.32 | 561,102 | 5, 726 230 613 
1917..........................| 851, 790, 563 1, 249, 272, 837 2.26 | 603,143 | 6,939 243 636 
A ewe eae 579, 385, 820 1, 491, 809, 940 2.58 | 615,305 | 8,319 249 650 
1010. oi SA 465, 860, 058 | 1, 160, 616, 013 2.49 | 621,998 | 8,904 195 669 
A EE 568, 666, 683 | 2, 129, 933, 000 3.75 | 639,547 | 8, 921 220 725 
NOR ai reel ee A 415, 921,950 | 1, 199, 983, 2.89 | 663,754 | 8,038 149 781 
A EEE E T 268, 1, 274, 820, 000 3.02 | 687,958 | 9,299 142 832 
lr E 564, 564,662 | 1, 514, 621, 000 2.68 | 704,793 | 9,331 179 885 
104 ee ee roo 483, 686, 1, 062, 626, 000 2.20 | 619,604 | 7, 586 171 792 
A tinea MUN 520, 052, 741 | 1,060,402,000 | 2.04 | 588,493 | 7,144 195 748 
1026 ose ee ee S 573, 366,985 | 1, 183,412,000 | 2.06 | 593,647 | 7,177 215 747 
¡AAA hee 617, 763, 352 1, 029, 657, 000 1. 99 593,918 | 7,011 191 759 
| |!) A E A 500, 744, 970 933, 774, 000 1.86 | 522,150 | 6,450 691 
pos ERR 534, 988, 593 952, 781, 000 1.78 | 502,993 | 6,057 219 679 
A H— 407, 526, 299 795, 483, 000 1.70 | 493,202 | 5,891 187 700 
| |. NAR SEES 382, 089, 396 588, 895, 000 1.54 | 450, 213 5, 642 160 669 
1092 AA A 309, 709, 872 406, 677, 000 1.31 406,380 | 5, 427 146 594 
NODS A A 333, 630, 533 445, 788, 000 1.34 | 418,703 | 5, 555 167 55 
A A 359, 368, 022 628, 383, 000 1.75 | 458,011 | 6,258 178 565 
W060 ee 372, 373,12 658, 063, 000 1.77 | 462,403 | 6,315 179 582 
¡A A 439, 087, 903 770, 955, 000 1.76 477, 204 6, 875 199 618 
¡y AA E E 445, 631, 449 864, 042, 000 1.94 | 491,864 | 6, 548 193 646 
ly EE 348, 544, 764 678, 653, 000 1.95 | 441,333 | 5,777 162 602 
A eee 394, 855, 325 728, 348, 366 1.84 | 421,788 | 5,820 178 621 
A 460, 771, 500 879, 327, 227 1.91 | 439,075 | 6,324 202 639 
AAA 514, 149, 245 | 1,125, 362, 836 2.19 | 456,981 | 6,822 216 668 
1088 EE 582, 692, 937 | 1,373, 990, 608 2.36 | 461,991 | 6,972 246 663 
lr A AI 177,069 | 1,584, 644, 477 2.69 | 416,007 | 6,620 264 626 
UC AA E E EEO 619, 576,240 | 1,810, 900, 542 2.92 | 393,347 | 6,928 278 024 
Mu A 577, 617,327 | 1, 768, 204, 320 3.06 | 383,100 | 7,033 261 620 
1946_._.. 2 be 533, 922,068 | 1, 835, 539, 476 3.44 |2 396, 434 | 7,333 214 609 


! Figures on value and value per ton for 1890-1936, inclusive, and 1939 exclude selling expense. Figures 
for otber years include selling expense. 

2 Data not available, — 

3 Average number of men working daily. 
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TABLE 13.—Growth of bituminous-coal and lignite-mining industry in the United 
States, 1890-1946—Continued 


Average number of Percent of under- P t of total 
days lost on ac- | Net tons per man— | ground produc- | TË 
count of strikes— tion— produetion 

Year —————— 

Mechan- | Mechan- | Mined 
Per man | Per man Cut by À 
employed| on strike machines* m m 5 ^g 
0 1 AO (2) (2) 2. 56 579 (3) (3) 2) (2) 
A ee (2) (2) 2. 57 573 5.3 6) 6) (2) 
1892.. oe AA (3) (2) 2.72 596 (3) 2) (2) (3) 
1 ante (2) (2) 2. 73 557 (2 Q) (2) (3) 
1804. (2) (2) 2. 84 486 (2) (2) (2) (2) 
1805 (2) (2) 2. 90 563 (2) (2) (2) (3) 
¡E A (2) (2) 2. 94 564 11.9 (2) (2) (2) 
E AAA (2) (2) 3. 04 596 15.3 (2) (2) (3) 
e AA (3) (2) 3. 09 651 19.5 (2) (2) (2) 
1800... ch 8 46 3.05 713 22.7 (2) (2) (2) 
1900 AA A 5 43 2. 98 697 24.9 (2) (2) (2) 
E 2 35 2. 94 664 25. 6 6 (2) (2) 
Lo A 7 44 3. 06 703 26. 8 2) (2) (2) 
190]: en on end 3 28 3. 02 680 27.6 (2) (2) (2) 
1004... S sec 8 44 3.15 637 28.2 (3) (2) (2) 
19000 o ias ue 2 23 3. 24 684 32.8 (2) (2) (3) 
1906- EE 28 63 3. 36 717 34.7 (3) 2.7 (3) 
1907... eh o ra 1 14 3. 29 769 35.1 6) 2.9 (2) 
(D: (CB 11 38 3.34 644 37.0 2) 3.6 (2) 
1 BEEN 1 29 3. 34 699 37.5 (3) 3.8 (?) 
1910 sake ee 35 89 3. 46 751 41.7 ) 3.8 (3) 
¡A "om 27 3. 50 738 43.9 2) (2) (2) 
1912... 10 35 3. 68 820 46.8 2) 3.9 (3) 
1913... 4 36 3.61 837 50.7 3) 4.6 (3) 
INML4 - ee 19 80 3.71 724 51.8 (3) 4.8 0. 3 
1015... dad 4 61 3.91 794 55.3 (2) 4.7 .6 
1910. ens: 4 26 3.90 896 56. 9 (1) 4.6 .8 
VOUT ERREUR 4 17 3.74 915 56.1 (2) 4.6 1.0 
19182 EE 1 7 3.78 942 58. 7 6) 3.8 1.4 
1919. 5 25 37 3. 84 749 60. 0 2) 3.6 1.2 
LEE 6 22 4.00 881 60. 7 (2) 3.3 1.5 
109p. 5. o E 3 23 4. 20 627 66.4 (1) 3.4 1.2 
eher 78 117 4. 28 609 64.8 (1) (2) 2.4 
NOS ise 2 20 4.47 801 68. 3 0.3 3.8 2.1 
1924... o cese 7 73 4. 56 781 71.5 -7 (?) 2.8 
1 AAA 2 30 4. 52 884 72.9 1.2 (2) 3.2 
19026 EE 1 24 4. 50 966 73.8 1.8 (2) 3.0 
KEE 45 153 4. 55 872 74.9 3.3 5.3 3.6 
LU d. EE? 8 83 4.73 959 76.9 4.5 5.7 4.0 
19... (6) 11 4,85 1, 064 78.4 7.4 6.9 3.8 
1930........_..____.. 2 43 5.06 948 81.0 10. 5 8.3 4.3 
19031]... sce d 3 35 5.30 849 83.2 13.1 9. 5 5.0 
1032. AA 19 120 5.22 762 84.1 12.3 9.8 6.3 
| LS EES 9 30 4.78 797 84.7 12.0 10. 4 5.5 
UW 3 15 4. 40 785 84.1 12.2 11.1 5.8 
1098 occ (2) (2) 4. 50 805 84. 2 13. 5 12. 2 6.4 
1936. .——— lone 2 21 4. 62 920 84.8 16.3 13.9 6.4 
1087 a ce EE (2) (2) 4. 69 906 (2) 20. 2 14.6 7.1 
TGS OA 1 13 4.89 790 87.5 26. 7 18. 2 8.7 
19310... ossis 25 36 5.25 936 87.9 31.0 20.1 9. 6 
1040... 8 5.19 1, 049 88. 4 35.4 22.2 9.4 
1941. nns 20 27 5. 20 1, 125 89. 0 40. 7 22.9 10. 7 
1042... eus 1 5.12 1, 261 89.7 45.2 24.4 11.5 
1043... csl (2) (2) 5. 38 1, 419 90. 3 48.9 24.7 13.5 
0 ...-.---- (2) (2) 5. 67 1, 575 90. 5 52.9 25. 6 16.3 
br TEEN (2) (2) 5. 78 1, 508 90.8 56.1 25. 6 19.0 
EE (?) (2) 6.30 1, 347 90.8 58. 4 26.0 21.1 
2 Data not available. 


4 Percentages for 1890 to 1913, inclusive, are of total production, as a separation of strip-mine and under- 
ground production is not available for those years. . 

5 For 1906 to 1926, inclusive, these percentages are exclusive of coal cleaned at central washeries operated 
by consumers; after 1926, when data became available on the tonnage cleaned by consumer-operated plants, 
the percentages include the total tons cleaned at the mines and at consumer-operated washeries. 

* One-half day or less. 
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PRODUCTION BY WEEKS AND MONTHS 


TABLE 15.—Bituminous-coal and lignite production (final figures) in the United 
States in 1946, with estimates by weeks 


| Produc- 
Week ended— tion 

| (net tons) 
Jan. 5. on t 8, 574, 000 
Jan. 12... ........-- 11, 767, 000 
Jam. I9 c 12, 970, 000 
JON ZO cios sea 12, 675, 000 
Feb. ARA 12, 783, 000 
Feb. p 12, 642, 000 
Feb. 16. ........... 12, 196, 000 
Feb. 29...........- 12, 700, 000 
Mar. 2 9 $e 12,74, 000 
Mar. 9-._-.--------- 13, 093, 000 
Nar. K i EE 13, 260, 000 
Mar. 23. ---~------ 13, 353, 000. 
Mar. 30...........- 18, 336, 000 
ADT; 6) .2sesce2e see 935, 000 
Apr: duos canon 726, 000 
DEE 786, 000 
AM, EE 837, 800 
May 4... eiim 551, 000 
May 11.2: 470,000 | 
May 18.,.......... 9, 015, 000 
eet d EE 7, 702, 000 

CR -.---z-2---- , 007, 

June 8 ............ 12, 705, 000 
June 15.......:.... 12, 402, 000 
June 22....---.---- 11, 910, 000 
Juno 20... 2x 


Average 
produc- 
tion per 
working 


ay 
(net tons) 


©- 
wt 
00 


A9 ro 9 B2 y 
þad Eech je pond 
x} Ow! O) + 


*- . de = wë 89 
NN 

KA - 

$2 re ro ML O3 O3 CD B9 CO ^J 6 


SSSSESSSSESSSESSSPESESEESE 


Ny» 


Average 
Num- 
Produc- | ber of | pre 
Week ended— tion work- Haet 
: (net tons) ing da e 
days | (net tens) 
July 6....---------- 6,602,000 | 5 | 1,338,000 
July 13............. 12, 918, 000 6 2, 159, 000 
July 20............. 12, 636, 000 6 2, 106, 000 
July 2i. 12, 654, 000 6 2, 109, 000 
AUF d. ee 12, 362. 000 6 12,060,000 
Aug. 10...........- 12,360, 000 6 | 2,060,000 
Aug. 14. x 12, 053, 000 6 2, 009, 000 
Aug. 24.........—. 12,207,000 | 6 | 2,035,000 
Aug. 31...........- 12,567,000 | 6 | 2,095,000 
Sept. 7..........-.- 11, 388, 000 5.1 | 2,233,000 
Sept. 14............ 12, 936, 000 6 2, 156, 000 
Sept. 21............ 12, 676, 600 6 2, 113,000 
Sept. 28............ 12,929,000 | 6 | 2,155,000 
Olt EE 12, 587, 000 6 2, 098, 000- 
Oct. 12... uu 12, 558, 000 6 2, 093, 000 
ET 12,834,000 | 6 | 2,139,000. 
0 0 12, 796, 000 6 2, 133, 000 
INOW 62 sa sse Es 12, 689, 000 6 2, 117,000 
Nov.9...........-- 12, 770, 000 6 2, 128, 000 
Nov. 16.........-.- 12, 675, 000 5.7 | 2, 224, 000 
NOVY., MMM 6, 539, 000 6 1, 090, 000 
Nov. a , 045, 5 409, 000 
Dec, 7............- » 303, 6 384, 000 
Deo. 14............ 13,662,000 | 6 | 2,277,000 
Dec. 21 13, 667, 000 6 2, 278, 000 
Dec. 28. .. .......- 543, 5 1, 909, 000. 
Jan, 4, 1947... 14,702,000 | 12 |22 955, 000 
'Total........ 533, 922, 000 305.9 | 1,745,000 


i Figures reprene: resent output and number of working days in that part of week included in the calendar: 


al production for the.week ended Jan. 


ar shown 
i 1947, 11,502, 000. net tons. 


5, 1946, was 10,291,000 net tons; week ended Jan. 


3 Average daily production for entire{week and notffor working days in calendar year shown. 


TABLE 16. — Bituminous-cosl and lignite production (nal figures) in the United 
States in 1946, with estimates by months 


Month 


¡E II E odii EAR E A ES — SE nnn EE Ee | A A tos 


Produc- 
tion 
- (net tons) |. 
Tanner y ---------.- 54, 602, 000 
February -.-..----- , 424, 
MarohB............- 87,037,000 
April eect ues , 543,0 
Maaf- anioe? 19, 803, 000 
EIER eluents 50, 755, 000 
dee 51, 548, 000 


1946 


Average 
produc- 
tion 
work 


day 
(net tons) 


1, 983, 000 


Month 


August.... 


October... 
November. 
December - 


1946 
Average 
Produc- Hon per 
ion 

(net tons) We 
days teta tono) 
54, 901, 000 2, 033, 000 

52, 154, 000 2, 164, 
57, 669, 000 2, t36, 008 
37, 609, 000 1, 523, 000 
43, 877, 000 1, 735, 000 
533, 922, 000 
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BITUMINOUS COAL AND LIGNITE LOADED FOR SHIPMENT BY INDIVIDUAL 
RAILROADS AND WATERWAYS 
TABLE 19.—Bituminous coal and lignite loaded for shipment by railroads and 


ent in the United States, as reported by mine operators, in net tons, 
in 1 


Net tons 
Route State er 
otal for 
By State route 
RAILROADS 
Alabama Central EE Alabama ---- 127, 654 127, 654 
Alabama Great Southern- ------------------------0-f----- lte ee 247, 298 247, 298 
Alaskan EE Alaska ` 398, 195 308, 195 
ri Winslow & Western.......................- Indiana................... 2, 470, 617 2, 470, 617 
rp EP Minois oi ghee eases , 577 ; 
Sec? Cie eier Kentucky...--.----------- 393, 019 393, 019 
endo ——— M SC d 
E ee ; 
Atchison, Topeka & Santa Pe ..................... Kaisa 1. 5 rd 328, 468 1, 997, 669 
New Mexico. ....-.......- 783, 481 
Illinois... erer geg 210, 780 
ER d d 
; : aryland................- i 
Baltimore & Ohio................................... DR o 4, 260, 261 42, 220, 589 
| Pennsylvania. ...........- 11, 467, 082 
West Virginia............. 25, 564, 693 
Bessemer & Lake Erie.............................- Pennsylvania............. 3, 361, 842 3, 361, 842 
Bevier de Southern..-_.--.--------.----------------- Missouri- ----------------- 419, 393 419, 393 
nl AAA A TDennesseg 37, 778 37, 778 
Buffalo Creek de Gauley............................ West Virginia............. 810, 795 810, 795 
Cambria & Indiang.......-..-...-.---.-.--.-------- Pennsylvania............. 3,344,739 | 3,344,739 
Campher 10 TA West Virginia......-.....- 821, 121 821, 121 
Carbon County.......------------------------------ Ven A 1, 015, os 1, 015, 629 
ADAM eie eurem ; 
Central of Georgia ............-------- ——— cash EC 109, 978 887, 215 
Kentucky. .---.-.-..-.---.| 12, 439, 297 
Chesapeake de Ohio nooo al E 1,355,710 |? 60, 389, 551 
West Virginia............. 46, 594, 544 
Cheswick & Harmar clc. c.c... Pennsylvania. ............ 711, 711, 062 
Colorado.................- 170, 138 
: Minois seer hei eese , 940, 
Chicago, Burlington & Quincy...................... 1 02-2 E EE EE 247,179 |? 11, 284, 213 
| Missourl.....-e es 29, 434 
il oming----------------- 1, 497, GR 
inoi nois.......-.-..........| 2, 508, 
Chicago & Eastern Illinois.......................... Indiana o roi 1, 010, 470 } 3, 519, 395 
Chicago & Illinois Midland......................... Illinois..................-- 5, 629, 451 &, 629, 451 
Chicago, Indianapolis & Louisville.................. Indiana............-.....- 676, 015 670, 015 
xe sd do--------------------| 4, 989, 276 
EE 184, 177 
i i : IBSQUI eere eu nesenas : 
Chicago, Milwaukee, St. Paul & Pacific..........-- Montana (bituminous)...| 704,366 || 5 924, 848 
North Dakota (lignite).... 41,031 
l Washington--------------- 1, 737 
Chicago & North Western.......................... THINGS 2 esos 2, 922, 136 2, 922, 136 
ArKansas-.----------------- 44, 872 
| Illinois. ead es. 515, 980 
Chicago, Rock Island & Pacific. .................... IOWA: lan ioci anei 150, 419 1, 108, 659 
Missouri...........-...-.- 210, 377 
DEUM — M eee i I 1 
e emm 0 ei — T (EU `. — rm wm vn wm wm wm ummm wn wm op wm wm ew oo. , " 
Cleveland, Cincinnati, Chieago & St. Louis........ Undiana- PE : e 583 7, 327, 334 
1 entue y em pm wm o e mm mm mm mm e en mm mm mr , 
Soi go E {Virginia PN a he 2, 574, 539 2, 654, 853 
Colorado & Southeastern- -------------------------- Colorado...............-.- 87, 725 87, 725 
Colorado de Southern. ...................... . LL. |... A ies 328, 067 328, 007 
o de Wyoming.................. c. lo E E ETE 414, 331 414, 331 
Conemaugh & Black E A Pennsylvania............- 50, 526 50, 526 
Cumberland & Pennsylvania... .................... Mearyland................. 572, 123 572, 123 
Dardanelle & Russeliville Ry. Co................... Arkansas..............--.- 25, 643 25. 643 
Denver & Intermountain ............-----.-..---..- EE EEN Da og 99, 849 
Mà Ea MA m d mm wem Ne rie sae , , 
Denver & Rio Grande Western..................... New Mexico. ............- o RC 2 4, 247, 160 
EE ? 9 
Denver & Salt Leake... ....--..-.--.---------------- Colorado._......---------- 929, 703 929, 703 
Detroit, Toledo de Ironton.........................- Al e BEE 16, 045 16, 045 
East Broad Top Railroad. & Coal Co____._.-------- Pennsylvania. ............ 320, 955 320, 955 


See footnote at end of table. 
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TABLE 19.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in net tons, 


in 1946 1—Continued 


Net tons 
Route State Total for 
By State route 
RAILROADS—continued Ohi 88, 913 
A TEIA A EE 
Erie. ...--------------------------20---2---2-222--2- Pennsylvania. ...........- 644, 775 } 733, 688 
Evansville & Ohio Valley..........................- Indians............ ese 17, 433 17, 433 
Evansville Suburban & Newburgh.................|.--.- 00.25. he 237, 504 237, 504 
Fort Dodge, Des Moines & Southern. .............. IOWA. E 51, 274 51, 274 
Fort Smith & Van Buren.................-.-------- Oklahoma................. 60, 595 60, 595 
Galesburg & Great Eastern. ........................ UE 656, 263 , 263 
| Montana (bituminous).... 108, 118 
Great Northern...........-...---------------------- North Dakota (lignite)...- 577, 864 749, 822 
Mere LoT 249, 193 
eae) ce ERUIT : 
Gulf, Mobile & Ohio................................ Illinois...................- 1, 220, 870 \ 1, 470, 063 
Harriman & Northeastern. .-.---------------------- Tennessee................- 67, 145 67, 145 
rr E & Broad Top Mountain Railroad & Pennsylvania pner 867, 254 867, 254 
Due 12, 588, 834 
; O16 uoo eos A 
Illinois Central ze e e ———— ——— ——————À———————————————— Indiana o Seinen a oe 162, 322 22, 063, 924 
Kentucky................. 9, 135, 302 
Illinois Terminal....-.------------------------------- BALED eTo) N DNA nee 512, 629 512, 629 
a En Virginia SI a E |} 2,487,516 
Iowa Southern Utilities Co. ........................ (o; MM i i 94 43, 894 
Johnstown & Stony Creek.......................... Pennsylvania............. 232, 107 232, 107 
Joplin-Pittsburg........-.-------.------------------ Kansas...................- 823, 704 323, 704 
Kanawha Central................................... West Virginia..........--. 107, 079 107, 079 
Arkansas.................. 138, 34 
Kansas City Southern. ............................- Missouri.................. 946, 451 1, 107, 234 
Okl]lahoma................. 22, 
Kansas, Oklahoma & Gulf.......................... ooo SE 10, 775 10, 775 
Kelley’s Creek & Northwestern..................... West Virginia.........---- 1, 087, 599 1, 087, 599 
Kentucky & Tennessee. ............................ Kentucky................- S 
Lake Erie, Franklin & Clarion Pennsylvania............. 370, 250 370, 250 
Laramie, North Park & Western .................-- Colorado.................- 22, 73 22, 731 
Ligonier Valley-.-...-.--..-------------------------- Pennsylvania............- 110, 757 116, 757 
Litchfield & Madison............................... NOMS eo case ee A 
Alabama.................- 3, 351, 687 
RTE 2222556) os enews 87, 21 
Louisville & Nashville..._.-_....-----.-------..---- Kentucky................. 29, 521, 666 |? 33, 945, 364 
Tennessee................- 822, 584 
Kelte TEE 162, 217 
Mary E oe Sere gt tees ae TOTS 536, 032 536, 032 
rKansas.....------------- 243, 361 
Midland Valley [Stes oe SASS Ecg Oklahoma EE EES? 251, 005 494, 366 
Minneapolis & St. Louis........--...---..---------- IM c E 1, 6^ et 1, 972, 186 
Minneapolis, St. Paul & Sault Ste. Marie........... North Dakota (lignite) ...| 511, 593 E iyd 
Missouri-Illinois...................................- Illinois...................- 18 a 
Ee 192,1 
Missouri-Kansas-Texas. ._.........--.-.-.-------..- Missouri.................. 236, 387 | 517, 105 
Oklahoma................. 88, 
Arkansas.................. 863, 406 
TWN ONS once 6, 286, 551 
Missouri Pacific. ..........-....----------22------ Kansas 771,761 8, 413, 587 
Missouri.................. : 
DEO Lom DA i n ch 
ennsylvania............. , 708, 
Monongahela M ————— — Á—— West Virginia............- 8, 920, Sch 12, 628, 855 
Montana, Wyoming & Bouthern Montana (bituminous) .... 314, 532 314, 532 
Montour eebe come iv anin wo ae 6,089,622} 6, 089, 
: abama.................- 2, 195 Ge 
Nashville, Chattanooga & St. Louis. ............... EE 730,718 732, 913 
New Haven and Dunbar. ................ Lc Lc s.s Pennsylvania. ............ 8, 747 8,747 
New York Central (includes coal snipped over Ka- |(Ohio...................... 7, 033, 047 
nawha and Michigan, Kelley's Creek, Toledo, and |jPennsylvania............. 5,366, 401 |7 14, 129, 539 
Ohio Central, and Zanesville & Western). est Virginia............. , 730, 091 
Nicholas, Fayette & Qreenbrier....................- West Virginia. ............ 1,617,206 | 1,617,206 
Kentucke .---.--------- 5, 684, 388 
Norfolk & Western... MA EEN 8,778, 189 |? 42, 940, 316 
est Virenia ------- 28, 477,73 
North East Oklahoma. 2. Wen AA ; 3, 100 


See footnote at end of table. 
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TABLE 19.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in net tons, 


in 1946 '—Continued 


Net tons 
Route State ER 
otal for 
By State route 
RAILROADS—Continued 
Montana (bituminous) -....| 2, 450, 648 
Northern Pacifie. 22. ccc c cL-..- ee North Dakota (lignite)... - 968, 509 3, 904, 207 
Washington............... 485, 050 
Oklahoma d ORAN NONE Se ae eee oe Okilabomg ..----.-------- 216, 791 216, 791 
Pacific Coast eon aabington 63, 793 63, 793 
DE E 
Pennsylvania (includes Pittsburgh, Cincinnati, |) oy EE pl 
; , ROPA AT + Ss 7,373,172 |? 54,102, 947 
Chicago, and Us Louis). Pennsylvania Se a e 40, 881, 
West Virginia............. 694, 
Peoria Terminal...................................- IA es ue 332, 726 332, 726 
Pere Marouette 2-2-2 Michigan. . ............... , 539 29, 539 
Pittsburgh CGounts. . .. . Ll. Oklahoma................- 2,914 2,014 
Pittsburgh & Lake Erie............................. Pennsylvania. ............ 1, 705, 053 1, 705, 053 
Pittsburgh & Shawmut.. ---------------------------|----- ni EE 2, 381, 400 2, 381, 400 
Pittsburgh, Shawmut & Northern. .................]|..... doi end decia ui 306, 965 306, 965 
Pittsburgh, Chartiers & EES E E s (a A tuc 77,066 ; 
(ei O 677, 287 
Pittsburgh & West Virginia. ----_------------------- Pennsylvania. ............ 1, 031, 191 1,859, 858 
West Virginia............. 151, 380 
a BEE I seis fra EE 93, 208 93, 208 
Rio Grande Southern ooo. Colorado.-.--------------- 8, 622 8, 622 
Rockdale, Sandow & Southern.--------------------- Texas s digi) ee 55, 604 55, 604 
Bt. Louis & O'Fallon. ..............................]| Illinois.................... 78,211 373, 211 
Alabama — € , 780, 257 
Arkansas...--------------- 214, 821 
St. Louis-San Francisco. ........................... Kansas.................... , 555 4, 457, 523 
] | Missouri.................. 423, 516 
Oklaboma................. 1, 405, 374 
Seaboard Air Line.................................. Alabama....-------------- 88, 88, 999 
EIC. WEE 3, 008, 191 
EM — — Ns 
II Kentucky... ......-.------ 1,079, 251 || 8 988, 888 
Tennessee -------------- , 274,845 
Virginia... A 65, 543 
Southern Pacte Lecce ccce sccccec- On Tee. A 347, 616 
Springfield Terminal................................ UY TT E 717, 351 717,351 
NIT EE (Uennessee ----- 79, 292 979, 292 
Tennessee Central.-........------------------------]----- OO NONEM RENE 317, 202 317, 202 
Tennessee Coal, Iron & Railroad Co................ Alabama.................. 2, 572, 987 2, 572, 987 
Thomas & Sayreton.......-..-...---------.--------]----- OO eee cette c eei 65, 324 65, 324 
OW UE Pennsylvania. ............ : , 501 
Um s Tee 
ON EE ; 
Union attente eee "—— Washington EE e 43, 805 6, 676, 334 
Wyoming................. 5, 858, 027 
UDIY osoro aaa ae Pennsylvania. ............ 533, 533, 770 
A odse — se o ————MÓ 1, ect 1 1, 741, 570 
irginias..------------------ , 
Mus Mes Virginia. ............ 11, 546, 632 } 11, 718, 425 
EE 2, 445, 324 
eh nih ot eee ic ee le docs ches 5 eee 184, 769 3, 065, 465 
Missouri.................. 435, 372 
E Virginia Northern. --------------------------- West Virginia............. 832, 281 832, 281 
leghenyg........— er Assez Pennsylvania. ............ 448, 219 448, 219 
Maryland................. 925, 03 
Western Maryland................... udo ciun eU Pennsylvania............. 335, 282 6, 020, 416 
l West Vireiuia 4, 760, 1 | 
Winget and Lake krie lio... closes 5, 729, 313 5, 729, 313 
A TERR West Virginia.........-.-- 183, 183, 562 
Woodward Iron CO EE Alabama.................. 859, 006 850, 
Youngstown & Suburban........................... OIG AA ciens 2, 571 2, 571 
Total railroad abhipments |... 2 - lll lll lll LLL Lll... o. 450, 615, 524 | 450, 615, 524 


See footnote at end of table. 
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TABLE 19.—Bituminous coal and lignite loaded for shipment by. railroads and 
waterways in the United States, as reported by mine operators, in net tons, 
in 1946 '—Continued d 


Net tons 
Route State UE 
0 r 
By State route 
WATERWAYS | 
Allegheny RIES eege sier Senge See gier Pennssleang ..---------- 880, 022 880, 022 
Black Warrior River.......--.------------.--------- Alabama.................. 56, 707 56, 707 
Emory Rivers. cs socesssicccude st condes ae Tennessee.. ..............- 3, 142 3, 142 
Illinois River...---------------------4- DERI Mude REL Illinois...................- 530, 700 530, 700 
Kanawha Hieer .---..--------------------.------ ad vee eege D E pe 1, 501, 335 
Monongahela Risen {West Virginia. 1 asi en |] 20,575,402 
Dp o ur KE | 
: "s MD EMT f 
Obio -RIVOL so oso2 Ee Pennsylvania............. 4, 1, 066, 804 
est Virginia............. 633, 
Tennessee River------------------------------------ Tennessee................- 27, 421 27, 421 
Total waterway shipments. LL 24, 641, 533 | 24, 641, 533 
E 
Total loaded at mines for shipment by rail- |........................-..- 47°, 287, 057 | 475, 257, 057 
roads and waterways. 
Shipped by truck or wenn el 42, 730, 884 | 42, 730, 884 
Taken by locomotive tender at tipple............... PORTET EE NEUE 731, 748 731, 748 
EE by conveyor or tram to point of consump- |............................ 5, 700, 870 5, 700, 870 
on. 
Coal used by employees... le 2, 464, 300 2, 464, 800 
Used at mine for power and heat le 1, 950, 645 1, 950, 645 
Made into beehive coke at mine... La 5, 080, 564 5, 086, 564 
Total production, 1946................-----222 fee eee ee 533, 922, 068 533, 922, 068 


1 Includes coal loaded at mine directly into railroad cars or river barges, hauled by truck to railroad 
siding for shipment by rail, and hauled by truck to waterway for shipment by water. In general, figures 
show quantity of bituminous coa] and lignite originated for each railroad and waterway as reported by 
mine operators. It must be noted that in one year an operator may report coal loaded on subsidiary 

and in another year same operator may report coa] loaded on parent railroad system. 
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POWER DRILLING 


TABLE 23.—Summary of operations of underground bituminous-coal and lignite 
sae where shot holes were power-drilled in the United States, by States, 
in 6 


Net tons produced in working 
Number of places where shot holes were 


Num- | power drills 'Total pro- 
ber of power-drilled duction 
State mines |— — —,—— 5 Droen, mines 
i using Com- Com- us wer 
power ` 
drills Gee pronor Electric | pr pr d Total | (net tons) 
drills 
Alabama....................... 68 838 189 | 10, 233, 263 ; 10, 596, 766 | 12, 066, 657 
AJOS KA cisco la 3 1 115, 550 | 164, 623 : 1 
IT A 21 26 38 275, 238 67, 214 942, 452 
Colorado. .....................- 89 447 66 | 3,801,164 14,392 | 3,905, 556 8, 111, 920 
Hinois......................... 130 | 1,142 34 | 42,685, 775 5,744 | 42, 601, 51 46, 011, 494 
Indigna 5... uo unu 28 1| 9,207,331 |.......... 9, 207, 331 9, 231, 
TOW APA AA 16 49 |........ 973 cesso 851, ; 
Kentueky.....................- 307 | 1,339 177 | 37,400,410 | 636,868 | 38,037, 278 | 42,920, 418 
Maryland...................... 6 35 7 Eeer 370, 531 692, 109 
—Á— T€ 8 8 1 956 A 2, 956 | ; 
Missouri....................... 10 9 2 139, 801 |.......... 139, 801 176, 582 
Montana: | 
Bítumínous................ 15 53 3 | 1,187,388 |.......... 1, 187, 365 1, 192, 299 
Lienite 5 14 SE 35, 270 |.......... 35, 270 35, 27 
New Mexico. .................- 6 35 6 , 268 |.......... 964, 1, 017, 130 
North Dakota (lignite)......... 7 13 3 90,015 | 309,979 399, 094 309, 094 
ONO adr eee eet) uud 76 471 6 | 18, 411, 150 2, 251 | 13, 413, 401 | 14, 669, 728 
Oklahoma......................]| 6}  34|........ ,206 |........-. 499, j 
A Tissa — 210 GE 16, 089 16, 089 16, 089 
Pennsylvania. ................. 2, 121 583 | 51,217,950 | 552,825 | 51,770, 77 74, 288, 538 
II 39 55 | 3,195, 990 79,990 | 3,275, 980 4, 194, 138 
Utah EECH 39 295 28 | 5,902,353 |.........- 5, 902, 353 5, 936, 283 
V E EET 53 74 | 6,756,947 |.......... 6, 756, 947 | 10, 483, 504 
Washington.................... 252, 422 | 526, 213 778, 63 83 
West Virginia.-...-...---------- 433 | 2,811 411 | 81,001, 224 | 139,047 | 81, 140, 271 | 111, 357, 543 
Wyoming...................... 27 447 8| 6,586, 702 20,386 | 6, 607, 088 6, 607, 088 
Total, 1946. .............. 1,702 | 10,968 | 1,884 |275, 834, 844 |2, 899, 124 |278, 733, 968 | 349, 556, 425 
MECHANICALLLOADING 


Bituminous coal and lignite mechanically loaded in underground 
mines amounted to 245,340,768 tons in 1946, or 58 percent of the total 
underground output. | 

Mechanical loading equipment used in underground bituminous- 
coal and lignite mines is divided into two types: Devices that prac- 
tically eliminate hand shoveling (known as mobile loaders, scrapers, 
and self-loading conveyors) and those that greatly reduce the labor 
in hand shoveling (known as hand-loaded face conveyors and pit-car 
loaders). Devices in the first category are designated as "machines" 
and those in the second category as “‘conveyors.’’ | 

Sales of Mechanical Loading Equipment in 19047.— The estimated 
capacity of mechanical loading equipment sold for underground use 
in all coal mines was 16 percent less in 1947 than in 1946. Table 24 
shows the sales reported to bituminous-coal and lignite operators, by 
type of equipment, and the number of manufacturers reporting for 
1940-47. 

Sales of conveyors to bituminous-coal and lignite mines in 1947 
totaled 846 units. The figures for 1942-47 exclude duckbills, which 
were included in all previous years. Therefore, these sales are not 
comparable with those for 1941 or earlier years. 
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The number of mobile loaders, scrapers, and conveyors shipped into 
various States in 1947 and the number of units in actual use in 1946 
are shown in table 26. 

Statistics on Mechanical Loading in Bituminous-Coal and Lignite 
Mines.—More than three-fourths of the underground mechanically 
loaded tonnage was handled by mobile loaders in 1946. Table 27 
shows the tons and percent handled by each type of equipment in 
1945 and 1946. 

During 1946, in underground bituminous-coal and lignite mines, 
3,200 mobile loaders handled 186,974,813 tons, an average of 58,430 
tons per mobile loader per year. Self-loading conveyors averaged 
12,938 tons, scrapers 12,223, hand-loaded face conveyors 10,706, 
and pit-car loaders 6,692 per year per unit for the same period. | 

Mechanical Loading by States.—West Virginia has been the leading 
producer of mechanically loaded coal since 1939. During 1946 West 
Virginia produced 77,699,870 tons of mechanically loaded coal, fol- 
lowed by Pennsylvania with 42,836,165, Illinois with 42,353,054, 
Kentucky with 24,369,466, and Ohio with 12,578,225 tons. These 
five States produced more than 81 percent of the total output of 
underground mechanically loaded bituminous coal in the United 
States in 1940. 


TABLE 24.—Units of mechanical loading equipment sold to bituminous-coal and 
lignite mines for underground use in the United States, as reported by manu- 
facturers, 1940-47 


Type of equipment 


———————Á— A | eos | eee | eee | —s—À | eee | ee 


Mobile loaders.................-... 234 
Scrapers !_........---.--...-----.- 13 
Conveyors 3__...........-.---..-.- 798 
Pit-car loaders.................... 1 

Total, all types. ............ 1, 046 


SF OVE XD GP Gb gp €b a dr gp dn op em ep em C c» €» X €» ep gp «P op ep ge 


1 Reported as scrapers or scraper haulers and hoists. 

2 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. Sales 
of both loading heads and shaker conveyors were counted for 1940-41, inclusive, but the figures for 1942-47, 
inclusive, do not include loading heads separately. 

3 Canvass of sales of pit-car loaders discontinued in 1945. 


TABLE 95.—Units of mechanical loading equipment in use in underground 
bituminous-coal and lignite mines in the United States, 1941-46 


hange 
Type of equipment 1945 (per- 
cent) 
Mobile loaders. ............................ 2,525 | 2,737 | 2,950 | 3,200 +8. 5 
EE 83 87 87 75 —13.8 
321 241 142 93 —84. 5 


oad 
Conveyors equipped with duckbills or other 
self-loading heads-...-------------------- 
Hand-loaded conveyors...................- 


Total, all tCetpeg 


1,226 | 1,331 | 1,383 | 1,521 +10. 0 
3,191 | 3,236 | 3,385 | 3,470 +2. 5 


NS, | AA | A | a | SD ns. 


7,346 | 7,632 | 7,947 | 8,359 +5. 2 
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Detailed data, by; States, on the number of mines and machines 
and the production of mechanically loaded coal compared with the 
total production at mines using mechanical loading devices are given 
in table 28. Comparative changes in underground mechanical load- 
ing in 1945-46, by States, are shown in table 29. 

Table 30 shows bituminous-coal and lignite tonnage mined by 
stripping compared with underground hand-loaded and machine- 
loaded tonnage, also productivity at strip and underground mines, by 
States, for 1946. 


TABLE 26.—Comparison of mechanical loading equipment and ‘‘mother” con- 
veyors in actual use in bituminous-coal and lignite mines in the United States 
in 1946 with sales reported in 1947, by States 


Mechanical loading equipment | 


“Moth- 
RUSSE INN EE con- 

Mobile loaders Scrapers Conveyors ! veyors 

State SE PE 
Sales | In use | Sales | In use | Sales | Sales 
in in in in in in 

1947 1946 1947 1946 1947 1947 
Alabama. EE 24 Or DEE EEN 384 63 5 
AAA A E A EE o essc 63 2 1 
COlorado- dee eege 1 ) E EE 283 11 1 
dr A EE AES E EEEE EE p E PIS A ETEN 30 5 6 
ndisna «2. 402220 2 ean ¡A A E A E 8 
10 WA EE E E PE ss Sp EEE, WEE 29 EEN 1 
EE 71 1 3 621 113 31 
Maryland ECH o E A D VE, A ^ + eee 
RT EE A dE EA AA äu E e 
o MAA AAA Et AAA AA GE Bo A EA 
New Medien... 2 B lcs 1 Pg xa 
North Dakota.---.--------------------------- D AA WE PS EC DE 
A eaS 28 E E A 166 30 23 
OKklabOlUB. A — “A AAA AAA SE AO BEEN 
le AAA ses coo BE A EE A A, E 
Pennsylvania. .-.---------------------------- 93 17 5 893 168 26 
II 2+ eee O EE 168 5 
CAD on Seo oe eS A 1g äh A Ee 117 17 eee ee 
NEIER eene 20 EE EES 158 3 
Washington- AAA AA EE MI PA AS 05 A A 
West Virginia. cocacola 182 |... 4| 1,504 360 90 
WYOMING eet ee 313 4 DEE 
"Total: ioc esc a 485 75 12 | 4,991 846 200 


1 Includes hand-loaded conveyors and conveyors equipped with duckbills or other self-loading heads. 
3 Includes all haulage conveyors with capacity over 500 feet except main slope conveyors. Data on num- 
ber in use in 1946 are not available. 


TABLE 27.—Bituminous coal and lignite mechanically loaded underground in 
the United States, by types of loading equipment, 1945—46 


Type of equipment 
Percent 
of total 
Mobile loaders: 
Loading direct into mine cars. . .................... i 132, 662, 797 54.1 
‘Loading onto conveyors.......--------------------- 7, 934, 178 ! 8, 379, 074 3.4 
Loading into rubber-tired trucks. .................. a 45, 932, 942 18. 7 
is o A A A O ; 916, 759 4 
a EE 622, 363 3 
Conveyors equipped with duckbills or other self-load- 
Egeter 19, 678, 478 8.0 
Hand-loaded conveyors. .......---.-------------------- : 37, 148, 355 15.1 
Grand total loaded mechanically 262, 512, 729 245, 340, 768 100. 0 
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MECHANICAL CLEANING 


The quantity of bituminous coal mechanically cleaned increased 
from about 28,000,000 tons or 5 percent of the total output in 1927 to 
more than 138,000,000 tons or 26 percent in 1946. (See table 13.) 

Tables 31, 32, 35, and 36 include mechanical cleaning data on all 
coal mined in the United States except Pennsylvania anthracite. 
Tables 33 and 34 are on the same basis but do not include consumer- 
operated plants. There are no mechanical cleaning plants at lignite 
mines. 

Mechanical cleaning by wet methods includes jigs, concentrating 
tables, classifiers, launders, dense-media processes, and any combina- 
tions of these five methods. Tables 32 and 33 show separate data on 
coal cleaned by classifiers, launders, and dense-media processes for 
the first time. Similar tables previously published have shown these 
three types of cleaning grouped under the caption “‘Launders and 
upward-current classifiers.” 

Pneumatic methods of coal cleaning include air tables, air flow, air 
sand, and any combination of these three methods. 

Consumer-operated plants include plants owned by steel companies 
that receive coal from various mines (but usually from affiliated com- 
panies), clean it, and then consume it directly at the plant. 

Table 31 compares bituminous coal cleaned in 1943-46, by method 
of cleaning. Both wet and pneumatic methods decreased in 1946 
from 1945. 

Mechanical Cleaning, by Types of Equipment.—The tonnage of 
bituminous coal cleaned by wet-washing methods was 122,058,639 
tons in 1946—a decrease of 6 percent from 1945. The quantity 
cleaned by pneumatic methods was 16,611,198 tons—a decrease of 
5 percent. | 

Table 32 compares the number of cleaning plants and the net tons 
of cleaned coal, by types of equipment, for 1945 and 1946. During 
1946, 416 wet-washing and 88 pneumatic cleaning plants were in 
operation. Fifty-nine tipples used both wet and dry methods at the 
same plant; deducting these duplications gives a net total of 445 
plants that cleaned coal in 1946, an increase of 6 plants over 1945. 


. TABLE 31.—Bituminous coal mechanically cleaned by wet and pneumatic 
methods, in the United States, in net tons of clean coal, 1943-46 


Change 

Method of cleaning 1943 1944 1945 1946 [| TAG rom 
(percent) 

By wet methods: 
A A A eods 114, 407, 591 | 128, 390, 547 | 121, 418, 585 | 115, 120, 292 —5.2 
At consumer-operated cleaning 

Plants A anenai 9, 967,184 | 10, 272, 142 9, 051, 154 6, 938, 347 —23.3 
Total wet methods. ............... 124, 374, 775 | 138, 662, 689 | 130, 469, 739 | 122, 058, 639 —6. 4 
By pneumatic meiboda 21, 201, 074 | 20,064, 440 | 17,416,197 | 16,611,198 —4.6 


Grand total. ...................... 145, 575, 849 | 158, 727, 129 | 147, 885, 036 | 138, 669, 837 —6.2 
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TABLE 32.—Bituminous coal cleaned in the United States, by types of equipment 
in actual operation, 1945—46 


{Coal cleaned and plants operated by consumers ‘oe washeries in Colorado and Pennsylvania 


i Cleaned by each 
Plants in operation Net tons of clean coal ‘ype, (percent of 
a 


Type of equipment 


eras Node: me 
^ EC Sas ERROR 64, 702, 238 46. 4 6. 
Concentrating tables._.__...... 1, 447, 200 1.8 1.0 
Clessifiers..................... 13, 883, 088 9.6 10. 0 
Launders..................... 16, 020, 328 12.8 11.6 
Dense-medis. ......... 172, 428 8.7 10.2 
Jigs and concentrating tables. . 3, 776, 190 3.2 2.7 
Other combinations of 
methods 1, 2, 3, 4, and 5... 8, 057, 167 5.7 5.8 
Total wet methods.......... 412 416 130, 469, 739 122, 058, 639 88.2 88. 0 
Pneumatic methods. ............. 83 88 17, 416, 197 16, 611, 198 11.8 12. 0 
oe - GP GP C» GB A en UD er UP op af ep ep D om 147, 885, 936 138, 669, 837 100. 0 100. 0 


1 Number of plants using both wet and pneumatic methods: 1945—66; 1946—59. 


TABLE 33.— Total production of all coal at bituminous mines in the United States 
having cleaning plants, in net tons, 1945—46 


[Does not include any estimate for mines that may ship to consumer-operated plants] 


Type of equipment 1945 

Wet oo aera 96,248, 

Concentrating tables........................................| 2,018,364 884, 
UT AA aaa aaa aaa aa aaa 31, 704, 616 29, 727, 885 
E AAA A A 16, 803, 513 14, 978, 082 
DAT ee e 31, 059, 519 29, 329, 461 
Jigs and concentrating tables...............................- , 039, 4, 137, 840 
combinations of methods.. ...................... Se 12, 304, 420 12, 566, 906 
Total wet methods.................._...---.-- 22 ee 203, 465,001 | 189, 853, 813 
Pneumatic method8........... c c ccc cae e ae ceca eee ree ec 47, 386, 413 &2, 939, 443 
Grand total: EE 250, 851, 414 | 242 793, 256 
Less duplications lL.oooociccocoocooocooccccocnnccncoononoomonno- 36, 593, 344 42, 519, 334 
Not COGN WEE 214, 258,070 | 200, 273, 922 
United States, total production 3....-.-.........2---- eee e eee ee 577, 617,327 | 533, 922, 068 

Percent produced at mines having cleaning plants. ............ 37.1 3508 1. EH 


! Mines using both wet and pneumatic methods. 
3 For purposes of historical comparison and statistical convenience, the figures include the output of lignite 
T ns aude and semianthracite outside of Pennsylvania. 'There are no mechanical cleaning plants at 
mines. 


TABLE 34.—Method of mining at bituminous-coal mines in the United States 
served by cleaning plants, 1943-46 


[Does not include any estimate for mines that may ship to consumer-operated plants] 


Total net tons produced from mines that move Change 


coal to cleaning plants 
Method of mining in use 1045 (pare 
1943 1945 1946 cent) 


SEED | TEESE | RCE ES | ANA | ATI PIED 


Mined from SE os 30, 326, 426 | 32, 444, 227 | 35, 910, 050 | 33, 221, 819 —7.5 
Mechanically loaded underground......... 125, 313, 683 |137, 926, 900 |129, 733, 226 |125, 521, 189 —3. 2 
Hand-loaded underground................. 67, 258, 305 | 62, 564, 653 | 48, 614, 794 | 41, 530, 914 —14, 6 


Ee 222, 898, 414 |232, 935, 780 |214, 258, 070 |200, 273, 922 —6.5 
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Mines served by cleaning plants, exelusive of those that ship to 
washeries operated by steel companies, produced 200,273,922 tons, 
or 38 percent of the total bituminous output in 1946. In this same 
group of mines, 131,731,490 tons were mechanically cleaned; there- 
fore, 66 percent of the coal produced at mines with cleaning plants in 
1946 was cleaned at the mine. The remainder of the output from 
these mines (34 percent) presumably represents the larger sizes 
commonly picked by hand. (See tables 34 and 36.) 

Relation Between Raw Coal, Clean Coal, and Refuse.—For every 
100 tons of raw coal cleaned during 1946 at the mines, 84.5 tons of 
clean merchantable coal, on an average, were obtained, and 15.5 
tons of refuse were discarded. Table 36 shows total production of 
Zäit with cleaning plants and results of cleaning operations, by 

tates. 


TABLE 35.—Bituminous coal mechanically cleaned by wet and pneumati 
methods in the United States, by States, 1945-46 | 


[Coal cleaned and plants operated by consumers at ae washeries in Colorado and Pennsylvania 
inc 


e 
Output 
operaio Net tons of clean coal mecan 
State (percent) 
1945 1946 1945 1946 1945 1946 
A ISD AMS oss ook ee LLLI 53 61 18, 831, 185 11, 608, 281 75.8 71.7 
CT. HORDE 2 2 , 500 104, 53.4 44. 9 
KASS A eek cb Dupin iren 3 3 71, 961 98, 177 3.9 6.0 
TT EE 7 10 1, 135, 679 901, 15.0 15. 2 
MONS Ee 55 57 30, 710, 862 28, 104, 779 42.1 44.4 
bt ocioteca caracas ono se sad 20 19 11, 135, 525 10, 669, 44. 2 49. 2 
EE USE 5 5 , 688, 125 1, 273, 764 49. 2 51.1 
¿CA A 20 2 8, 043, 420 8, 270, 196 11.6 12. 4 
Michigan. oe tios isa cbo ive 1 1 11, 949 7 9. 5 9.4 
Missouri EE 11 20 2, 980, 031 2, 991, 932 74.3 80. 2 
ET colita crios sale 2 2 302, 978 171, 882 6.8 4.6 
New Merien Ll Ll..l... 3 3 303, 470 : 20. 5 30.9 
DIO verre center oe oie ede eacusueas 10 11 292, 400 6, 467, 864 19, 2 20. 0 
1 A ee 3 1 239, 169 ; 8.2 3.4 
Oregon cansada a uci eie 1 1 13, 072 14, 961 79.2 87.2 
Pennsylvania !............................ 65 261 32, 880, 671 ! ? 29, 807, 425 24. 7 23.8 
‘Tennessee... ...-- l.l... 3 3 , 695 126, 1.8 2.2 
A A SA 3 3 ; 1, 636, 201 25. 2 27.3 
VIRIDIS esu ecance eee ee cR d ae 20 18 8, 623, 548 3, 401, 629 21.0 21.9 
Washington. occ 20 21 1, 114, 360 316, 465 82.1 82. 4 
West Virginia ?. .......................... 132 140 $1, 671, 908 31, 592, 766 20. 3 21.9 
Total osia a 4 439 5445 | 147,885,936 | 138, 669, 837 25.0 26. 0 


! Includes some coal mined in Pennsylvania and cleaned in Ohio and a small tonnage mined in other 
States and cleaned at a consumer-operated plant in Pennsylvania. 

2 For purpose of concealment includes one plant in Maryland. . 

? Includes some coal mined in West Virginia and cleaned in Ohio and Pennsylvania. 

SN a n plants using both wet and pneumatic methods of cleaning and 383 plants using only 1 

cleaning me : 

5 Represents 59 plants using both wet and pneumatic methods of cleaning and 386 plants using only 1 
cleaning method. 
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Methods of Mining at Mines Served by Cleaning Plants.—Under- 
ground mechanical loading appears to be closely related to mechanical 
cleaning. Underground coal loaded mechanically in 1946 totaled 
245,340,768 tons, of which 125,521,189 tons (51 percent) passed 
through tipples with mechanical cleaning devices. Production of 
coal from strip mines in 1946 was 112,963,717 tons, of which 33,221,819 
tons (29 percent) came from strip mines having mechanical cleaning 
tipples. Hand-loaded underground coal production in 1946 totaled 
‘175,617,583 tons, of which 24 percent passed through tipples equipped 
with cleaning plants. (See tables 30 and 34.) 


TABLE 36.—Result of operations at bituminous-coal-cleaning plants in the 
United States, by States, in net tons, in 1946 


Total pro- 
Ratio duction 
Total raw Coal Refuse of refuse from mines 
State coal moved} obtained | resulting io raw that 
to SE g | in cleaning | in cleaning coal moved 
plan process process o 
(percent)! | cleaning 
plants 
Alabama. teta al 15,083, 017 | 11,608, 231 | 3, 474, 23.0 | 12,506, 070 
RT > oo ace , 139 164, 80, 516 32.8 164, 
Arkausgasg _....-...--._...--...- casses sns 121, 054 98, 177 22, 877 18. 9 339, 414 
Colorado. ........... 2.2. ccc cc cess ls. 70, 971 64, 6, 193 8.7 617, 798 
o SEENEN 33, 031 | 28, 164, 779 5, 279, 15.8 74, 
IndIAD on oro usen A 12, 964, 763 | 10, 669, 696 2, 295, 067 17. 7 14, 619, 687 
qun RETE 1, 611, 4 1, 273, 764 337, 689 21.0 1, 278, 7 
TRON CUCK AAA Ae 10,451,929 | 8,270,196 | 2, 181, 733 20.9 | 11,858,482 
M ichigäñ c EE 9, 443 7, 554 1, 889 20. 0 51, 445 
UE EE 3, 781, 186 | 2, 991, 932 789, 254 20.9 3, 101, 033 
Montana. ooo 180, 000 171, 882 8, 118 4. 5 298, 119 
New MexIC0:. EE , 963 995, 347 32, 616 7.6 894, 616 
Ojo EES 8,346,770 | 6, 467,864 | 1,878,906 . 22.5 9, 681, 543 
Oklahoma. ooo 100, 000 90, 000 10, 000 10.0 243, 321 
OFePOD. oh in ie eo 20, 571 14, 961 5, 610 27.3 16, 
Pennsylvania ?__.__.......-.__...-..---_-- 26, 877, 382 | 23, 705,369 | 3,172,013 11.8 | 31,301, 927 
RT AAA 138, 403 125, 276 13, 127 9. 5 550, 
A EE 1, 673, 470 | 1,636, 201 37, 269 2.2 2, 034, 492 
O AAA atem 273 | 3,401, 629 , 644 8.1 8, 198, 309 
NESST ~~ ote 1, 032, 401 $16, 465 215, 936 20.9 893, 056 
West Vireinia? 0 ee 35, 691, 911 | 31, 502, 766 | 4,099, 145 11. 5 59, 255, 000 
Total at mines only 4................ 155, 974, 130 |131, 731, 400 | 24, 242, 640 15. 5 | 200, 273, 922 
Consumer plants $... 2 2... oL LLL. 7, 659, 200 | 6,938,347 720, 853 9.4 A 
Grand total, 1946......-------------- 163, 633, 330 |138, 669, 837 | 24, 963, 493 15.9 EE 


1 In Alabama (for example) for every 100 tons of raw coal cleaned in 1946, an average of 23 tons of refuse 
was discarded, and 77 tons of clean marketable coal was obtained. ; 
re ët that was mined in Pennsylvania and cleaned in Ohio; also includes tonnage from 1 
p ary 
3 Includes some coal that was mined in West Virginia and cleaned in Ohio and Pennsylvania. 
4 Includes all mechanical cleaning other than washeries d pi by consumer steel companies. 
5 Includes central washeries in Colorado and Pennsylv operated by consumer steel companies. 
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MECHANICAL CRUSHING 


TABLE 37.—Mechanical crushing of bituminous coal at mines in the United 
States, by States, 1944—45 ! 


[Includes mines with an average daily production of over 50 tons and all mines with rail or river connections, 
regardless of size. Excludes lignite and Virginia semian te] 


Percentage of 


Number of production Percentage of 
mines crushing Coal pes (net crushed at total produc- 
States coal mines where tion crushed 
crushing is done 
1944 1945 1944 1945 1944 1945 1944 1945 
Alabama.................... 29 33 | 5,887,097 | 5,656, 080 58.6 57.1 31.4 31.0 
AJOS 5. en a aeaa 1 1 68, 407 57,498 | 100.0] 100.0 19.6 19. 3 
Arkansas. ................... 8 3 81, 087 96, 599 65.6 60. 1 4.2 5.2 
Colorado. ..................- 26 990, 479 682, 628 27.5 20.3 12.1 9.0 
Uer) (WEE 79 75 | 9,481,075 | 8, 658, 456 19. 5 20.1 12.3 11.9 
Indiana..................... 25 23 , 502, 3, 006, 820 16.8 30. 2 5.7 11.9 
VOW Boo 22e: -9 e .oscreiu 29 29 313, 383 334, 285 24. 4 28.0 14.6 16.3 
Kansas -2 d 8 910, 577 711, 114 51.5 44.8 27.0 22. 0 
Kentuceky..............-...- 87 96 5, 408,8 6, 852, 714 22. 0 27.2 7.6 9.8 
Maryland. .................. 7 4 41, 830 35, 509 18.0 17.4 2.2 2.0 
Michigan.................... 1 1 6, 988 2, 989 7.0 3.2 5.0 2.4 
Missouri.................... 11 10 919,927 | 1,475, 379 37.6 51. 2 19.3 37.0 
Montana..................-. 4 4 242, 336 154, 500 15.6 12.7 5.1 3. 5 
New Mexico...............-- 3 4 83, 172 230, 815 14.6 25.8 4.8 15. 6 
BI EE 53 52 3, 041,510 | 4,877, 906 39. 6 42.2 9.0 14.9 
Oklahoma. .----oocoocooooo... 3 , 653 451, 075 48. 8 35. 9 6.3 15. 5 
Oju- o BEE EA Llista 4, 000 |........ 84.8 |........ 84.8 
Pennsylvania................ 239 239 | 21, 678, 376 | 20, 572, 127 43.2 48. 6 .Mr8 15.5 
ennessee..............--..- 11 10 : 261, 27.6 28. 5 6.2 4.2 
EE 11 13 | 2,188,090 2, 860, 528 54.9 58.3 90.7 42.8 
V A AA 23 21 | 1,748,893 | 1,682, 423 23.1 27.0 9.0 9.8 
Washington................. 11 13 105, 102 128, 10. 2 14.3 6.9 9.5 
West Virginia............... 137 143 | 9,966, 224 | 10, 752, 888 23.8 24.1 6.1 7.1 
W yoming................... 12 12| 1,055,611 | 1,380,770 19.1 22.4 11.1 14.0 
A OUR RE 814 830 | 66, 460, 564 | 70, 936, 898 29. 6 32. 4 10.8 12.3 


1 E, w , and Anderson, R. L., Mechanical Crushing of Bituminous Coal and Treatment for 
Allaying ust: eech March 1946, pp. 79-91, and April 1947, pp. 89-91. 
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MECHANICAL TREATMENT 


TABLE 38.—Summary data on treatment of bituminous coal for allaying dust at 
mines in the United States, 1940—45 ! 


[Includes mines with an average daily production of over $0 tons and all mines with rail or river connections 
regardless of sizes. Excludes lignite and Virginia semianthracite] 


1940 1941 1942 1943 1944 1945 
Grand total production—bitumi- . 
nous coal and lignite.............. 460, 771, 500/514, 149, 245/582, 692, 937/590, 177, 069/619, 576, 2401577, 617, 327 
Total production at mines where 
coal was treated (net tonys)....... «|161, 080, 959|197, 476, 343/202, 973, 885/1153, 863, 052/172, 955, 108/166, 935, 955 
Net tons treated with: 
Calcium chloride. .............. 2, 633, 291} 3, 957, 459| 10, 132, 809| 15, 049,176] 7,270, 702| 5, 115, 090 
Ol IRE 25, 767, n 29, 258, 462 11, 302, 0201 1, 720, 176 13, 188, 883 18, 875, 674 
Calcium ehloride and oll.. ...... 4, 428, 1 2, 482, 899 6, 544 , 658 1, 947, 219 4, 744, 580 4, 647, 872 
All other material9.............. 2, 807, 728 3, 844, 476 7, 148 064 7, 966, 484 5, 562, 565| 4, 910, 602 
Tots AA Vesicle uses 35, 636, 783| 39, 543, 296| 35, 127, 581| 26, 683, 055| 30, 772, 730| 33, 549, 238 
Percent of total production treated.. 7.7 7.7 6.0 4.5 5.0 5.8 
Percent of production treated at 
mines where treating is done...... 22.1 . 20.0 17.3 17.3 17.8 20.1 
preme apum v co e d ba —— — a | — e Kee 
Percent of tonnage treated with: | 
calcium ehloride............... 7.4 10.0 28.8 56.4 23. 6 15.2 
DEPO IN E ERES 72. 9 74.0 32. 2 6. 4 42.9 56.3 
Calcium chloride and oil........ 12. 4 6.3 18.6 7.3 15.4 13. 9 
All other material... 7.9 9.7 20. 4 29. 9 18. 1 14.6 
Total EE 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 
e e I 
Number of mines treating with: 
calcium ehloride. .............. 51 67 167 212 145 105 
EE 486 564 334 67 192 296 
SEET chloride and oil. ....... 22 15 73 28 47 43 
All other matoriáls.. ............ 62 58 117 101 83 67 
'Total3......... E 614 668 603 393 434 487 


1 Young, W and Anderson, R. L., Mechanical Crusħing of Bituminous Coal and Treatment for 
Allaytng ast: Meohanization, March 1946, pp. 79-91, and April 1947, pp. 80-91. 
3 esas so zu mines use more than 1 method of treatment, this total is not the sum of the above items. 
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FIGURE 10.—Percentage of underground output of bituminous coal handled by various types of haulage 
equipment, by States, in 1944. 
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DETAILED STATISTICS, BY STATES AND COUNTIES 


- Detailed production and employment statistics are given in table 41 
for each coal-producing county in the United States from which three 
of more operators submitted reports for 1946. Statistics on counties 
with less than three reporting producers have been combined with data 
for other counties in the same State to avoid disclosing individual 
figures, unless permission to publish has been granted by the operators. 
Production of mines on the border between two States has been 
credited to the State from which the coal was extracted rather than 
to that in which the tipple wae situated. If the coal is mined from 
lands in both States, the tonnage has been apportioned accordingly. 

The data in the present — as in those published for many years 
by the Bureau of Mines, relate only to mines with an annual output 

f 1,000 tons or more. That fact should be borne in mind when the 
statistics in this report are compared with similar data compiled by 
State mine departments. Differences arise largely from variations in 
coverage by State reports, some of which include data for all mines 
regardless of size, and others only data for mines employing more than 
8 specified minimum number, ranging from 2 to 10 men. 

ecause of a change in method of reporting, statistics of average 
praduction per man per day for 1946 are not precisely comparable with 
those for other years. The figure for 1946 was based on the average 
number of men working daily while the figure for previous years was 
based on the average number of men on the rolls per pay period. 


311 


COAL—BITUMINOUS AND LIGNITE 


- we JO puo $8 9030713003 998 


66 '6 | v08 7 | 9ST | 8I | Z | nu: | 9T | 62 "E$ | y 9 a ER | ge | 628 '9 | oF Tw | "i ee ee ns "9Suozily ‘1830 L 
VNOZI.UV 
GR. | 220 ‘6L | C86 | OS 92 | 03 | PSI cr ‘9S | 608 ‘998 | ER ! 9r | vTO “IS | c6T “80€ | AER exsery ‘1810 L 
VASVIV 
LL'e ose ‘ese | ez SEI ‘OZ | YIF‘E | +06 | Z18 ‘SI | I8 | 867 ‘EST ‘OT | IST Z9» S99 "Got Grën | €9L'EOG DL 777 7 7 777777777777 sureqervy “1830.L 
We ¡022 ES Iw [jul z £6 [UL or loro C re SEL 
DR 986 “£90 ‘I | +02 866 9 | 206 LIe 646 ‘E | 69°F TLE ‘tse Pp | PLOT 680 em T94 839 EM IAE a be eee a, JOXI€ M 
99? 169 TOI LS (4:11 46 09 GE 30" PPS SIE | 7 7777 019, SZI 89 608 COF BOO TROSTL 
0873 LES ‘ZST $03 SEL sol It Gd SEO 86S ‘OZF 60€ G69 6 GO 6L CSL "PvE Sorrom mmm M ATS 
94 “9 086 Z9T 128 SEL £ct get 08% 64"? 618 826 Tec 0Z 669 L ESA pr 983 998 mU tA 
828 $95 ‘SIT Z18 Z99 SOE | eI GE Io | 924088 | |^ ZET € 098 ent P80 gt H DOUSW 
19€ EI ZIETZ | otc 799 01 | £94 'T | 013 134 “8 | 88°F 093 ele 8 | $82 ‘TE POS v9 Oé Or GC KREE et FOS 
637 9% 6 LEZ es B eet I8 Ely | +603 OL OF 698 ST ON EEN UOSHOB[ 
HM £20 YI AG 94 EE — qo 39 987 229 ‘TS ds COT SE TE MEME 
L9 '€ G84 08 SIZ LIP +8 y9 622 19 Y COP ESS 998. TRS | GPO TOI yy8 ISI MM MINE CIMA yunolg 
TS "€ GIS 986 661 GFE YT | 03% £8 9*8 SL gë | 600 922 696 8 Ose 9 PLE T19 ER 089 Ve aqida 
VNVEVIV 
. E euur 38 SeoÁo[d 
siio | ed dayqeeq sasn 197,30 10 dus age Soen 
941398 HY 1s UI : rotddt 38 s1op n 
sep aa | [890.1 pono ae oe En ele Hot aAn00 |[€00 mph ge 
lad uvu ayiam | sawu pan prs e MoL HU 19 AUi -000] Aq uoxe3| -xo) U HÀ d 
Jod m" SÁMP-UBUI | SABP JO gege dw gn om 'ega A opduro 30 Sonn. e ie Ayuno) 
Be T. jo Pe dci N der ug 208]1M8 -104 Y 39 pes) ouj Aq posn |4q poddiys 
ove 
Arep (Suo 390) paonpoud [900 jo uorygsodst q e 


3UENIOM UIM jo 1IQUINU UKA Y 


[suo4 000'T ULUI SS9] 3uponpoud gott JO aas) 


961 UI 'Serjunoo pus Soieig Aq 'SIIBIS pejrug eu ut 
seuru Ə uJ PUB [v00-snourumnjiq 48 Aen Iod Gem 19d yudyno pus 'síéep-ueur ‘941708 sÁVp 'qsuour£ojduro "enga 'uorjpnpoiq—'Tr TIAVL 


MINERALS YEARBOOK, 1947 


312 


8r'9 100 ZPT T | EST T9590 | PLET | v9 €c8'F | Y0'P | 809 “E169 ^ cIO'IOTI 9 | ZIS“T6 L06 “BLE T. | L4L'198'$ | 0000000000077 Op'eIO[O,) *[930], 
LUZ |686'69T et |i, (tr GENEE KC NERT 13€ OT EEN Lema ` Uer PIM 
EL “9 904 HI GOU Tort | 61% 8E Y99 GZ Y $08 268 HIE ‘82 GOT Z 998 “D€ 600 OZR- iii p elc MH ete 21N0YH 
09*€ 016 6 168 OT G "8 89 "y 89 OT pC sy PCCW OR “EPA RA ROTA oe OYUBTH oni 
Got 867 61 Qo de Z QDP- OORT ` JEE EE sii ee 950IJUOJA 
207% 609. £02 CES bcc eg £ e8'€ | 1967 — [77v p n MMMÀÁMJÁv7944 e e A) mm Lee (ic ca Ee gunz uo W 
67 '6 190 ot 97% 29 EI | 777777 cg OI enen Tir 998 ‘9 FZE OL PEL GOL. eero REO WOW 
31'9 826 LI 661 06 . HU 9A . gp "€ 97816 | STE. Sb. 27€ “TZ DQL 60. ER get Geo 
e8'£ | eec |281 | BOT es [7777 023 T | 98% | Z6£'0.0'T |£69'03L 0 | €82 £v0 ‘Za eege peuluy sey 
OT '9 020 H 061 89 9 pCO. oS 04 7% Lot 990 | 7C. 0€ TOF “EZ OI CB. jose eese reme seers MTS 818ld wy] 
er "9 OST TC 406 ¿TT Ao youn LI Lv "€ OLE (981 GIS Let" 949 ‘EZ GUS OG e LEE ee ae eee uos1lopgef 
EL "8 £40 $ PLS 61 € 9 1 PLE yo SE — | 7 7| 77707077 €£8 ZI O Ra A HS NUNT UOSNIB[ 
HF 909 631 SÄI UEL Let | | 777 £09 86 “y 978 KA GA T 600 “€ 192 ‘Zo 000 099 rr AS OUu8BJlenH 
9r '9 996 86 GA 667 gel || | HS 96 '€ £03 609 691 6 616 OT €ot ‘OE ZPO O AO E UOSTUUNE) 
16 '€ £19 ZI £02 c9 el poo” 67 90 "y ChE 6h Ie... | 7777 088 ‘LE C200 que chcc cac Nus ORAR PI9?y1ep 
£69 OTF 9, ll 88€ £8 -=-= 908 09°F | £09 v6€ OL | SES £88 243 OCI BII. E ee ho Te: 
09 E CIS Th L9 6ST Aë | SEI 89 '£ 981 TOI 69€ 4 TIZI “LE 904 ‘ZZ TOO BE. ERA ee M ME OSSq [F 
66 ‘Z 80€. SST, € E. ME G 087% 681 T Ca a 777777 090 ‘T Pee Eaa Ne eGo ene ie HQT 
64 "y 999 02 GU 90T GS || | I8 L6 '€ 668 86 OK OSPF TLF “0% £90 00. — 1 A mn aR Ne vice 
Ab: 279 ‘GL 161 46€ 9 VI" EES 02'S | 629228 156 “€ SST “€ 122 ‘202 o A Ra O MENS J9p|NOg 
OQV3IO'IOO 
HIE 641 ‘FOF OST HOZ | SIF 13€ gos ‘IT | 28°9 PLY ‘TEO‘T | LZ? 822 e 020 ‘S6 AS ÓN SBSUBNIY ‘[810], 
EI E 86€ ‘SFT 821 918 Sel T9T Do SP'9 | 928 ‘O09 £9F ‘T Cp 917 ‘62 vro ME ege uerseqog 
C6 ‘OT TIO “91 TST £8 yt eb | AS E Sve CoE ge WE 000 “ST CPE SEL ee ee er ue 92099 
cg "9 20€ 6 ool LL PL SP 12 t9 '9 663 19 A iMd 999 ‘ce 412 . EN ee TED ee edoq 
44 "3 Ore ZIT 68T +69 90 | | 86? TPL 099 OTE | 406 T 89 A VE ue307] 
Lv "y 200 AL SLI yvy | TOT 6f POS 15683 OIG PE OST 89 GLZ er LIL Ope. eee ae hens uosuyor 
L3 "€ 821 SP 961 oez 9€ 06 GLI 00°9$ | FFI TOT GST 1 0€6 999 ʻI WOR LOL. EE PADS SUDSNETIN T DENT DNE VIELE 
SVSNVIAUV 
ouu " 
uju 98 (see&o[d 
10440 S ed GE sasn 19730 10 bod | soga 
941498 uy |ds uy addy} 48 siop| Aq pesn 
Zep orem | [930], DUE Sea E "o ges. -Uo) eApjour |1800 Zeite ler, 
Jedugu| poyi0om | seugur i IVA oe 1oAod [9001 4q uexej| -x9) uoSeA | et no 
Jed suoj| sísp-usu |sA8p Jo SE d et Sec oupur | 'S99Aopduro | 10 xonm J POPBOT Ayun09 
de JO 19QUIN N EE ooe1mg -10A Y 38 Goen ouu Aq pesn|Aq podd]us 
-19A Y 
sqep (suo} 3eu) peonpoaud [eos Jo ucpsodsig 


3UJN10M UUI jo Joquinu o3910A y 


-———————— —Á——À————————————————————————————É——————————————P'Ooí!——————————————————————————————————————ÁÀ————À———À——— ÓáE'/Ó/JÓOÓ—— OSSA ces s ae 


[8103 000'T Gem Sse 3ujonpoad seurur Jo oA[snpoxsr] 


penunuo)—9rg[ ur 'serjunoo PUB seoje3g Aq 'sojejg POUN 97) ur 
seurur 931U3[[ PUB [voo-snourmnjiq 48 Avp ied usu ied andino pus 'sÁep-u*wur ‘sapos sÁep 'jueur£o[dure ‘Onea 'uononpoig—'-e TIE VI 


313 


COAL—BITUMINOUS AND LIGNITE 


*e[q9] JO Dua 39 8930u3007 998 


£0'69 | 283 '280'L | LIZ OLF ‘ZE | ¿618 | 8L8'T | G0£'Cc | T9'C | 98S 'S9b 'Co | C89 609» | OEE ‘FID AN [777777777777777 SOOT ‘1830. 

991 | 89% OT E |9 E de oe 728 SI 992 1 oe m ee eg E Le 
Zr OL | ILL ‘80h 821 £62 ‘% | Teo L6T 699"T | 04'S | OLE'I9C'F | 940 “TI 109 ‘OT PIO gege do A 
90'91 | 061 ‘FT 481 92 67 "ME E KKK 69 £6 . I6 88 CTIE TIEM 
GA 108 ‘99 123 867 Seg — | 7 OF 19'S | 918 ‘88h grp rt CM 048 ‘ETF TT a i M. 
987 00€ ‘T 00€ Y p. up £ 918 | 8'e 0%. uae ccu uu T uoe M 
68 '9 662 '0€3 091 L£'T | 861 IC 8IC'T | 28'S | £££96'T | 90'9 606 02 SIS eet [rere WOR TN 
GA: 790 ‘ST OLT 90T 4 EN Wgd 36 96'€ | Sho '6L OF £70 T MID SEINEN EN EDEN MM 11944078 L 
96 °6 LOL ‘FT 601 PL eg 07 I | | 6th OFT e DEI. 0900 VTT J9[ÁNUOS 
GK 9g0 ‘LZE L6I 699 'T | gez | 7 LEv'l | $9'€ | FIG ‘ESE c. | 19S 8T 636 ‘ST VOL OLY M ipd ERE GN DUUM D MUN uoure3ueg 
16 ‘2 OI “Tos Tec 00£ c | 869 EU L£9'I | 00'€ | £cb.09E P | 692 Gy £76 8 96 616p | --eujpeg 
218 SEZ rg 80€ £v9'T | 23€ 66 LIZ‘E [09% | IZ9'300'8 | E92 gg ToT st 188299 “T A ALCOR 
SIT | 299 10% 80€ 696 29% Lg L¥9 8h'S | SLL Og |t98'8I +81 8 A | 0000000000000 qdpopueq 
VEIT | C6£ ‘OSE 30% 9€9‘T | 939 Dez £9 LE’ | 91e gPL'e | S90'cg 798 ‘ZI ISL NOE a eere rece Anod 
1497 GK 00€ GI e || 777 ZSE 99°% | O£9'169 ITE, 94$ 'c 96468 EE SHOOq 
yL'6 889 'E8 voz LTE 88 |— | 77 622 £56 | 898 PIS 006 ‘sp | E 0G GLO‘OWL IT £19U1033U0 W 
eT 802 221 y LE. Ju £ 60°F |E£cc'I 001 EE A cada EE 100107] 
817% Ege ‘ST 20% 9 SI VIII? 39 L0'6 | 9bL Gh IST, 198. MO te ee E pIu W 
LA GK 861 SPE | 2 Ge TOT, =| 09'S =| 226 ‘ect 096 9 GIS "T E18 CE ee UOHeJA 
IZ 9 199 '90€ 8ez 8861 |926 | GIO'T | 99'S | ¥8h'S90'% | 26969 TL ‘VI eg ett EEN Uos pew 
Si 81€ 169 996 104% | teg | 77 OLT'S | 68'S | 290'986'y | FEL GET ERR '66 Steeg EE uydnoos W 
UK +90 '8 831 £9 ho qr 99 L0'Qg | 69L'IC GRO SEENEN EN O Eet Deeg U00B JA 
9% 'g 098 '6 691 69 8 qv vg Op | 228 ‘Ig Ug dece Pek a ee ee es ` UBZ0'T 
GK OLL POT g I P» o oe SIE | 681 ‘9 A pore ERROR HELDEN UO388UJAVT 
00 `} STE (OF SST 09% vy Loi 261 dE» | SEL ‘TOT ver 91 ‘OT 142 OO ORT ee Sieg YI 
8L'OT | TIQ sp 90€ LESA LL Sg 36 89'G | 998 £92 681 7 03% “1 A oS ` UE x0UN 
GN 098 £9 906 org Hl es 9£6 19'S | OOP gor | p v7 WE ad CTI 
GK GR £26 860 "I | GTC LL 908° | 29% | Ih sse% | 600% OTF ‘ST 9000€ EE UOSXOt f 
89 '6 PIT 99 636 ezz ICT Lb gg DS IIe | O98, £98 | Ley, [ners Are 
90"TT | 008 ZcI 996 66» DES GM | FO'S | 99 'S0p“I | 609'€ 96% ‘g 689 WII | 77 00 tnt tr DOE 
UK: 981 SI 1464 98 H "ffr d 6p'& |9729 |, |e DES '€ elg A >, 
LUST | +99 32€ 916 66F'T | ZIL 999 ZEZ |2£'% |v99'198'9 | 841 '8 RE o Ote dap 9 E uoma 
GK PO ‘669 1 | 92 EL | eget II? v89'g | €8'% | OTS ‘LOT PT | O8F '091 908 *I6T Egg ‘Zeg ‘ET je ugue 
GR 086 ‘2 99T TQ g ru cl gy 90'S | S£6'7€ 199% E EE EE 183PH 
OK St 29 OST ose |09 ITT? 062, | v8'6 | 699/806 EIS € God LU EN, EEN uouo 
£6 "01 | #0% 969 g£6 989 7 | 009 "TT" EPST | SI'S | LI9'£09'0 | 389 £T 996 “TZ WES NE app EM MEE USSO 
GK per el yet ES ££ eT Lg 8£'£ | ET9 ‘86 OIF 't 1001. .. | OOO SO A a ere ee eee ee ae neemg 
OK Lie EI AS rs Bo postiar” 19 2$ A is o 112: — EE ““UMOJE 

SIONITTI ; 
OK: LOT TE | esz | Gi) | 9% OF | Lg | OL $$ | £94 “EIT | 90F » | 08€ | 826 ot | iad cR 8[31095) "Teil 


VIDUOHD 


MINERALS YEARBOOK, 1947 


314 


GK: | he let £I 99€ 668 ‘OI OST 99 620 ‘6 989 q 9Uu39915) 
1$ € C16 € Pet ST 3 D IP ov ne) O ries 987 e et» ‘E INIA UR CUM d dc Otte "Sage 
vr | 6830 Qc tc |9 "Im [mie [most few —— d AE E EE M 
16 '£ LOI TE Eat OST 8T "EI 019 | 92628 ek 06% e A E ci zi 
997 OTF "92 Sel a £9 |— |" £8» TH HS gei eat aye 81v € 969 “IZT OPP BQ — | 7777777707000 vv 0000020070077 -e300u9gddy 
Y MOI 

-— ———À———————'''Y'[|"————————" (OIDIneIN—— AA OA ——————————————————— si hs oer 
96 DI o | oye ‘096 T | 408 Deloos | 9261 |6709 (mt | £v6'060 ‘IZ | ZEZ 'BB v 181 ‘or FGO PELT | QUE ‘OT 61 |77777777 BUBIpPU] ‘T80L 
98 EI | 169 '6yc wz II | $e TOP ¿ye |Ogt | Bee Oe |060'1 8v; '* ¿52 “061 002 POR ‘g |o MM OLLE Ay 
916 | SO 4€ [861 [4 [88€ [901 [881 |E "ano |EBT'ZI E86 ger 208 DOG | GOL DOE C Jee n SIA 
68 '8 ZOT Ge 9et 18 We 68 By RE | 020 oe Sen OU DTE $8 (CU SRL. O, de Pel es exe. uoman A 
LY OI GLE 0/6 90€ 89€ "1 | SBE 00€ €, E | BOLTER | CUES 201 ‘2 THS ‘28 BIG D). WEE USAITUS 
69 "01 Lt gp 961 AU 8E DW ZE ELE | 00€ ew EW. | 00€ GK ARA NEE seoueds 
86 “LT BIT og SIE 916 In gy dE EY | OTB ‘BORE | CPO II HES 9 168 Bo GEES “ON 
80 v 009. 90€ E. GIUM. JAM UL 7 09+ 3 ër DE 005 8 EE £1197 
CC '€ 0892 6 861 By 6. T 6€ BE IF ue ai Lt TOF OE: eegen dee E 9MUB 
EU ‘OT 697 '1 vel Ti E 6 | |" ve € Ig vi Bond CD ER 86D “FT E ee ghey dant Pe ieee ee ME wao 
16*1 669 eeg SE ee ee RER Eg goez een [7000 Or Sept PAE EE OEA 
DA 198 91h =| Se 9121 | 087 Pl tco T1 | 19% | i96'06P'e | 686 ‘Iz £09 ‘OT 000 'oce 218215 EE “xO 
68'£l | Fra 84 Ost =| oe |26 02 US  |04€ (mut | BOTS £28 TRC "op fO WOO Lt ee as eee Ip 
20 '8 SEF 26 691 LS BL py 697 UK? 180 "gy WT ‘IZ TUTTI TTT TTT] OST FST EE eames WOND 
89 “El y¥6 A sx 88 9 AS | 40 '€ Bee 8 ENEE oes, LH ACIEM sce 48 pops Cad pd CUN ee ee Otem A 
mr | 699'F we la € fo et |se lem In Joo e a ee | nd 
99 "b eog ‘OT LC gy 6 d Te ITE 0 | O TTT AAL, ¿1 889 88 e ERR RCRUM NA OC DU $89[A9(T 
OF ET | 8r6 'eet vel SL 68€ SIP ec g8 E$ | 989 $28 'T | 800% 90€ ‘T 632 “261 TAO aaa aaa feto 

VNVICNI 
| 
ou] UI 
g 9UJUI 98 (seokord 
sioq30 | end 38 9300 Leen 19730 10 | -wo ourm 
941298 TU dijs uy 3 b SAI 90q ‘erddry 48 siop| £ Gem y J03€A 
Zen erom | Te301, punoi áypuenb | 0301 opeur ot eA[jour |reoo Surpnyo| 39 NSI Áq 
led usw eyiom | seujur -Jopuf) le po 19d| [840.1 40 389 -0001 Áq UOH8)| -Xo) uo3eA quomdrys 
sk ON]BA pue Jomod VT 10] pep9o 

29d suo} wp-ueur |SÁBD JO ———— ———— e |. 10] OUTUL Soefo[duio | JO xong Ayuno) 

Reie? jo 1equinN na eogjmg OAV 98 Dos) eupur Aq pesn|Aq peddrus 

i SAV i — E A A TRETESSNUEERTUENNET 
AIFep suo} 39 npoid [809 jo d 
Surx10A UU JO Joquinu o3910A y (suo You) peonpoid [809 jo Gontgodeter 


[Suo? 000'T UBT? SSA 8uponpoud sou jo eAtsnjoxr] 


penumnuo)—9p6I UI 'serunoo PUB S9I89IS Aq 'soje3g poun om ur 
souu OUST] PUB [e00-snourumjiq 3€ Cep 19d gem Jed jndjno pue ‘shvp-uvu “sarjos Sien 'jueur£opydure 'en[eA 'uononpoiq—' TH ATANI 


315 


COAL—BITUMINOUS8 AND LIGNITE 


"e[q93 JO pue 38 $930u3007 vag 
9r '9 OLK GOU ose 6h »9 LW 088 |.228 81 (zc OU 884 ‘IEZ wot fs joey] 
9b 189 '9TI 203 £99 e (a do €6'£ | 082088 | |7777 98? “e 060 ‘OL GPT Lg NI A NN (151 
DK P8 ‘FOI 80€ 127) 9t p77 829 49'S. |' IST 266 OLT Ok 990 3 I9} ‘886 OS ene et ed EOM yous 
OK: O16 '61Z 90Z PLOT | S81. | 77777 926 LZ’ | 909 ‘9z8 397 'T vEP Y 096 '9S9T 699 '599 ates ee ee ee UOSUo f 
40 '€ GELSE , |472 Gët ( ll es yIT QFE | 992 ‘ZTT La EZ ‘zZ COO SEE. [eee ee -UOSOUf 
Te y 892 129% | Pez SZZ IL | PLL'T cc" 1996 | 00% ILI ‘218 ‘TI | €98'2 060 ‘86 OST opt 860290 TT | 7777777777777777 US[J8H 
£9 C KA SIS Sot got [770777 28 ¿0 “e TOR > EE a es A IT dnuooJt) 
19 °g 690 931 T | $03 $399 | 906 |" BIIP | 28° Tec ‘802 '9 | OT 86e ‘LT 938 '9L1 A | 770 ntt M0 ác PAOLA 
Ib e 008 ‘6 SIS ve q € 9% LC. PEL TG. A EE PEL ‘TE des GEES VOMA 
20 9 OLE ‘8 821 H NEED emer It ze'e | OOS ‘SH OOS ‘Sp II uouo 
yo € 081 ‘STT 661 Gr 88 eg Cor Tg" |eer'esg || 77777777777 | 65 199 o O69 OLE ree -ALIO 
48 “8 288 "ep 961 9% tp — NS 90€ I9'€ | 900 ‘Z8T 379 LLI OEL “621 d ‘98 O A A E 104180 
c0 + 188 ‘ST 90€ 76 9| — js 94 e8'€ | 808 ‘eZ gt 619 “9 086 ‘ZI vOL “LI A AE 311418918 
GK 0P2 “001 023 £18 99 92 ZS gP'& | 909ʻ969, | | 777 66L “L91 LOB ep rr páog 
Oh, 029 ‘OF 161 ges‘ | 668 | 77777 oer ‘2 | 96'e$ | ese 'ocb'c | oce 190 ‘TZ 046 ‘0¥Z 90697901 '6 | ^ """""v7vvvv7 mg | 
:ÁXN9NJU9IM ulojse^f 
AYONINAH 
9r'8, | eer’soe eoc O9F ‘I | S&F m 819 8L'Z | 988'26PZ | 8829» LIL ‘2S 489 ‘LLI ZL ‘993 g | 777770 000000977 sesue y ‘T8701 
eS T 869 At 281 SOT el OL 68 909 jesse | Nee Sté 998 98 o e O 
GN 601 £ 861 96 9 6 OI 89€ | 989'S OS Pi 999 '9 a DIOS AN uu 
69 OLE “TZ SOE vez og eege vel POS | £89'65 901 'T ZIS Pp 999 ‘£ isque: XX ON NOR MR HUOATOÄASST 
89'€ 278 £0T 8 Z 9. qe 19€ |890'8 II SEU D. IE, DEA ME ADO oqe 
00 * 86 8 EL qe L 98 'q Ug 'T pO IE Sd LEN EE 129 ‘T A Kid Vë 
ZOOL | TOL Ier 281 989 | z81 063 =| FIZ IL | $66 ‘608 'T | £96 7 Här LEP 98 oeg ITT DEA 
16 I 999 '89 91Z 81€ 191 AT 0€ 99% | £98 ‘F88 149 'T 96F “€ 043 “OF 9c8 288 ded pe dd i kay RM RON ERN Kee Keel lä. 
OS | O80 GI HI 9; 0g O 8223 | S£8 C9I Sg | 18 988 ‘Fé LOS It E uoq og 
SYSNYX 
99°} (GJ £l LZ | (ue 307 9g69'I | 89'E | £e1 881 | 163 “€ » 299 ‘ZT 826 “L98 LOS ‘PIB IT “BAMOT ‘IOE 
69° | 008 Mi 09 +3 MEE iude P Dë (gen — (770707 16 Peg ‘F AM 
961 = | 006% SI |o MEM ee rt 93» | 668 > 08 rr OOO E eee ee 9UÁS A 
08 "€ 008 I ozz 8 prosas 9 A — | | v7 GK SES DEER UQ.LI8 M, 
GK 901 SI 181 OOT 164 91 £9 $0'€ | KA cL SIS ¿18 ‘£01 Ou ÓN "` OI AA 
I8 '£ (dA d^ Hi 0» It £I 9t 08'e | 995 ‘sz le 08 89$ 82 "E DEn ueA 
GK 89S ‘ZI 908 081 wo 901 60% | 199 ‘SF 961 602 3. EEE RECAE DABA EM ARA - yod 
8° |z ooe |6 A ee 8 g'g |009 J|" 006 (9 e Apre Ha NINH NUR NUR d 
GK OK 161 LS 98 [7777 £02 ER | 98% YLI (ER e9 'T 998 ‘08 99F ‘Z6 SEIN ` SOEN 
Ha 169 £8 IP Let LL OL 09% 098 | 9991089 ER Ok: 086 ‘961 SIE 88 |77 77777777 5L LLLI LLL. WN 
8T 008 $t LIZ 191 Cg £6 9I eee | 299 '09€ 881 Geh 699 ett 99% “Sel ps M MOM NON DUUM M. VAXSSQS TA 
y 929 Lt GA gl ët. EIT |307 | ¿2992 £01 ‘T SL ‘T 998 ‘ee 061 ‘st VERO UH i een DUI ARDET sun'T 
PS de £T p? 8. 7-7 98 60$ |980"UT | | 7 Ott 026 “91 ee ie ee ae ee oM MO "-Aisef 
A81 002 7 PM 8I AES indc 91 A IN OF led 770000 0006 0087777 enqimno 


MINERALS YEARBOOK, 1947 


316 


goe |; 988229 ¡98 j TIES | 219 | OLE Iess | ee% | 196'904% ER gt HK 689 ZOP (eege (en 310qUIUN A 
9£ t} 919 “01 303 oo RA E bP 227% 098 gy | 77 "p v0 £8, ‘LE 2100'Q . - e95oecereetec ERES eech usro W 
9» “01 989 ‘976 EIS IEF | CFO'T 73919 SLLS | 98% 99% '€68 6 | 18h “2 Z¥9 TL 190 ‘TOF AIAX. E ma a ace sulydoH 
Ch. 032 “19 LES 092 ' k | £66 PLS 230 66% OMM VER 0C 100 o E a a esae eem -UosiopuoH 
ez °9 976 ‘OT OPI 84 61 93 ve 197% 1) — |o [oT 999 '6£ O EE EE -NOO0QUBH 
TZ “€ 029 ‘$ Gs et E Kee d! OSS | OLL OE  Á | "7| 0007 DIL GL. EE -uosuourpsr 
98 9 £10 ‘Z? ISI 093 oF a 906 197% | 998 ‘t23 £8. GIS L6c ‘00% Ier. noc dead -SS9[A9(T 
£6 € 039 ‘T 061 8 g 9 SL Te — (|| 7770007 0RG Q^ E E UB ISHIYO 
te y 986 ‘ZI SI 89 IT 6 gy iv | 8069 rr 03 O o ener eres O Img 
Campos 10489 MA 

98 '? £26 ‘FFI ‘OL | FIZ Ole LH | Z2e‘L | OLE 699 '6€ | 8L°E $92 ‘IPE ‘BF | 6FF'ILIe | 969 ‘SIF CHS ‘OLb ‘dS | P9L'985 9b l^ 7 ÁxXonjuex UJ9ISBH '[930], 
98 € 198 ‘6L Hu yw PL 61. [19 94'E | 293 eg 09 109 99€ ‘OST OG GE eee ee S ATT A 
89% 873 ‘6 90€ gy 8 WE: LACH: Jh 00 gidd eidele U/S A eegene Kee GUÁS M 
89 '€ 098 ‘ST (St SOT ST eI 84 (KG 29 St 92 023 +9 OR - 01988090037 
ey» | 06£'9c ei |r Ier |9 yr jue joout, E DO AL. eee ced oa Up e UE prserq 
GK PWS eat | PIZ 969°Z | EPST | Z£ S1h'9 | 19 "E | OF8‘OOT 6 | POS PPIe | LOL ‘LL OET ZLF BLE DOR NC EE od 
eck v0 “96T T | eiZ |8699 | 208 28 909 'p | 99°8 | LL8 VC '9 | MI 886 ‘88 802 ‘29T per ‘9669 | £1194 
9T 4 199 ‘FT 966 99 q oo. 99 94'E 679 A. ce SU ee BEIER nia A E Uëäiotw 
£L 688 ‘9 ee Le $ E 92 678 | 922 ‘9% E Gp) op N EE ee EEN eojruo]i 
09 “y 60% OLT 603 EIS 6 | | LIL . 06 € 929 KU 689 OT 049 ‘6 046 “19 POP 0097 fre Ee AIBIIN IW 
SL GER 9 GIS 99€ 0 [| "7 903 13 '€ 968.9008 | 7 EZ 28€ ‘8Z EE TOR: ` JEE UNIV 
(Ur emer, 9 ST, |o, ri git | ape =| 96808 | |. 7 g} LIZ ‘9% 003] Aa uow 
69 `} T6L'OT9'T | Eg 899 'Z | 991'T | Ze TLE'9 | 68'€ | €pL 2592 | OTF? Seg ‘IF 032 “69H ‘IT | 698 ELOY [~~~ TT TTTTTT ayo] 
68 N 416. 09 EIS 2983 L4 AN NN IPG 06 "€ £68 298 A 183 et ZPS ‘ege ee ssi 91[S9T 
£8 “€ 09% '9T 696 — | 69 IU uS 89 Dë IIe OS O 120 vy C MES dae NM ae] 
yt'6 136 9 98T SÉ So. ema, L6 -to0'e$ E | | gp v 0077 TPI '6 STL — JEE "39U91M8"] 

penumuoo—Áxonj3ue* WIS sey 

penupjuo()— AIDA LNIAM 
supu 
g OUJUI 98 (sosLord 
simo | sid een ée E 10430 10 | -uro Sur BE 
941198 lIV {dys uj eddy} 48 sio esn 
Zen alom | 18301 poron 300154 SIDED RER Zen GAT)OUL. 600. 3ur nal 19 [rer Aq 
19d Gem) pexiom | seupur PIAN je T00 UL de omod |-0001 Aq Gene) -xo) uode | SUOUTOIUS 
ed suo}| s&sp-usur | sep Jo = aoe ees opor | ‘SAd | 10 xon33 10} popeo’] Ayun09 
Eas Jo 19QUIN N ER eogjing -19A V 48 poen eujul Aq Dsg peddiyqg 
-19A Y Ge 
Atep 


durx10A UIM jo 1equinu 92819A Y 


(suo 39u) peonpoud [802 jo uopjrsodstq 


{suo} o00'1 Get SSA 3ujonpoud eo JO eAjsnjox 4r] 


penuruoo—9pe[I Ur 'senunoo pus $o493g Aq 'soje$g POUN eq) ut 
souu ouy PUB [e0oo-snoururnjrq 98 ep 19d usw sod 4ndjno pus ‘sAvp-uvu ‘sayyor sÁep *qyueurKo[dure enga 'uoronpoig—' TP (TIS VL 


317 


COAL—BITUMINOUS AND LIGNITE 


"e[q93 JO puo JB 893003007 998 


$9'01 | TET '48€ $03 1061 | $09 LZ9 028 627 | 918'ZEL“e | 2107» £01 ‘8 PLL “LLL (Lk Kl geegesgggegeigdgelgegge Hüooegt td "Tool, 

SEL | SOL gë 62 ATT 98 g8 | 7 SZ |108'9€ | |7—7 US. GES ‘OF P QE. ` ` EE UOUJ0A 
02 “1 LIQ ‘LZ GU ZSI Moo [UU cor Li "emm III £0 799 ‘SP aT Lee Zeg 
60 '6 98€ LS oez osz 92 £e nt 083 6e |" OL £90 “02 CE, E EE qdiopussr 
¿6 "T 609, £02 £ | plo (4 Sh Let — [777p ...e—— EE haa a er SITEH 
ER 6 889 9 631 cy Beo que ER gen Iwer CC WOR EC ureujnd 
917 98 3 697 It I or [7777 Sp =| SST o vc PRESA UE tug  jeeneseeuuqu se e eam ac TE 9OJUOJA 
90'01 | *6F ep GES L0Z L9 98 ya 09% 16090709 III £26 ‘T £8» ‘ZL ut ro NN, AR OA uos W 
ol @ 298 $ TST 9€ 9 — | 77 0€ UK: neo. | ee mee ` ds a al gutt 
06 T OFT “Ez 981 931 Lp Je 801 C£'9 | I96 £F er 108 UTE EMEN keete, nds ere 03104 9]9] 
ey "91 | OTF 027 IT € 8. OA BLE |00L'68 OOT $10 9 E deet uosuyor 
e'e - | 920 T 90€ g | P [UU Zee | 9c € A ... eec ere ree vec. JEE deer 
¿9"8T | 199 ‘9e £96 FT 19 26 Z eat | 218089 [77 [77777 00? +8 Aim EE Lee Zeg 
991 018 + £96 61 gm 91 80°9 | KI 908 961 YQ. eege ee en E UOS[118H 
HN 000 + 091 9% E gegen 0% 189 |€82 | 777700777” Oz POG A. RI, cn igs Gee seen Dr ci enum $89JA9 (T 
£L°% 0263 04€ II £ 8. s Geen 097€ (ëng TT 66 ES juccncu ce GEES 9 
HK: 089 '+ cy IH eL qom 86 96» Io ‘OT €9T 97€ TOPO A ee “£810 
L9'9 TIS 93 QI 18 9€ | | ^" 16° OOL ‘OAT || 707077077 OOP O20 Here Lee ABMBTIEO 
OZE | SPL'E 89€ yl Z gr [22 02% |s‘ II E ee Pe ee euoog 
96"6T | 622 09 ESG 661 O01 O 9937 |0C26 £001 vr SE eegenen lr Eemer neue soeg 
Zr "IT | een ‘ST 991 66 Lg Ou Y 98°% | VIC '921 Z Op 070 "er Cao cel E uong 
6.7% 914 ‘9E LLI 80€ Ig... qo LLI eres | 223 'COT SC 997 999 ‘SL A ae each a UST SES OO: 

INNOSsSIW 

067 969 ‘LZ $81 OST ES IT" SI |99 | (066 oi 999 '9 » GN 891 er 6eg ‘6g [7777777777777777 UBS ‘THL 

84'e | 009 1 oor |38 Or (77-9. 999 | StF IG |: ger 1 ¿90 “21 ue. EE - g[008NL, 
£6 '6 969 4 80€ 46 9. — | - "| 18 19°9 | THT LT 080 ‘T EZE B U ery ee a Aeujseg 
18 "T 00€ '9 GZS 8% 9 77] ES €L'9$ | FOF ‘TT FOL ‘T L9% eod A ES Zeg 

NYOIHOIN 

90 'g 188 ‘968 y8t HIZ | 91? seg oort | r» |e zog |Z, |0989 6*0 ‘FOF MN pue¡AÁI8]A “[890.L 

WE 999 ¡921 102 028 |6PI 68 849 90'$ | 969%688 | 1497 GK: L9L ‘IST OC We se {0118p 
909 966 02% £l 9246 1 | 496 | 996 392 0348 | 698 'CIT'TI | CST 269 ‘g 363 ‘TLS QUO'OER "EE Ausy 
GG E EE NUES E EE MEME SE EE ES AAA PP 

GNVIAUVIN 

A A A A A 
Z9 9 L99 ‘SFO ‘ZI | TIE ves ‘99 | v6£ 6 | PI£'T | 981 ‘9b | Tbe | 226709 '09 | 863 “061 832 ‘OSF Tos ‘soe ‘9 | O?I'e$9'69 | ^" 777—777 AMON ‘18701, 
90:69 | vFL“e06'1 | 661 789 6 | 220'% | 886 $099 | S'S | tez ‘TIS ‘ZI | 658 '81 720 ‘LE 996 ‘268 ‘I | 9988 2196 “91 | Áxonyue y u19380 M, 'T930L, 

08 '8 GEF eg 6ST L98 09 95 /—— 19% 9y2 | 698 8p (| 7 922 “€ 090 ‘16 EU E ere ee 19959 M 
GK L9L 8L SLT 344 99 ese 91% | 088 $69 coy 500 ‘T £46 ‘ZZ 000 10D: EE eee uo[u (Y 


MINERALS YEARBOOK, 1947 


318 


- em - o - m eae 


a a ap DN hund NN e 


“| e 


It 260 + Ut PA 9. —— weer ST AE "9 eot LO Ib .. ——-—LRR d ia a a aa OLI0908 
£v "1 009 ‘61 008 29 A tc ct Wo Inn VU 921% COOL A EE 9.1 8%ueg 
90 “I #60 ‘ZI 08 I Q. dere 96 66$ |20880 | 09 EI ` DEE ugg 
89 *1 096 | Z6T 9 p — quee , 00 Y A — qo y CIRT DEEN [BAODueg 
96 “e PEP ‘9 ecc Së 9. — qoe CH më | 90418. teen 09 | CLP et Utt ----7U90HIY ony 
oot 265 ‘89 LEA I we O 813 VES | OFF TST 996 ‘82 GAR: £09 “FIT EE ACTUT SO A 
62 °S 4g ‘HLT 4£t 491 24 O 966 06 '€ OST “010 T | 912 “e 990 ‘> 109 ‘966 ENEE cl ie 
t0't | 966 Or {9 p^ quee g g*$ SN ÓN A E eege A UNE Geng 


285 48 '9 021 66 8 i4 D GOS "mg Iecker eto op RE RO PA 937U31[ VUBIUO pr 
90 9To | 262 “983 90€ ESTI | 69€ $6 . | 089 9L'1 | 216'289'€ | st0‘9 863 ‘8 966 ‘06 #99 429 € | 1909, SROUTUITITQ [630 ], 
os | IT^» 862 6FI To 88 — [| 00'1 | eLo | oo8't poop adds CU ee 8 ae JI Deen 
9c 9 180 “081 vel 619 wg |7777- EI (EE | £68 i9, tet 3 98€ “y Sp? 6€ LTE Wi |77 7700000000007 ¡9YS[9SSD Jr 
ly? | 0 9e Y fg ` [v- I ————-—- Z 0 Jom oere STET EN E Wiese 
62% 696. SOT 9 TE Sins g SAARE.: VU 002 € UN KT, WEE DNI. asit: (© 
€6 0T | GIT'II GEI 08 DL DO 0L dez | Ly» 'TCT oor GU 920 Et SI 80T A dodo, 
669 16€ ‘99 L61 18% O ON Est DS "Greg — | 179 094 'e 319 97 GES PIE EE DOE 
10 € 925 D 08% 91 oo wedder Wt LOSS | 9868 —— 0700007700007 $906 9. l5 EE oureg 

¿[909 snougpurn3rq VUBITO A 

VNVLNON 
SUIT eurui 4B eoe ord 
— smo | ed eared pen 101730 10 im ouu | | gx 
Ze pai TV 1438 UI punos £qpuenb | ont opeur RE EF NEE 30 [rer £q 
sed usur 104 | supu -Jopuf jeugd]  [ejoj, 101990 . | oor Aq dee] |-xo) u Cea | sueurdyus 
Jed suo; usur |s£wp jo - "e S Wee SE *seoKopduro | 10 sonn | ^99 DRUI Ayunog 
v MEN ue smg JAY owu Aq pesn|4q peddyqg 
9A Y 
A 
Zoraoa usu A en OSBIDA Y (S109 39u) peonpoud peoo jo uotjjsodsrq 
(65103 000'T Gem SSA] 3ujonpoad gout Jo eApsn[oxg] | 
penumuoo)—9pg[ UI 'serjunoo pus soje1g Aq ‘S9I8IS POUN eqs ur | 

SOUIM 93/1U31[ pus [eoo-snourumnjiq 38 Aep Iod usw Iod andino pue ‘shvp-uvur 'eArjowe sÁep 'juour£o[duro 'on[eA 'uononpoig—'Tr 3TIG Y, 


319 


COAL—BITUMINOUS AND LIGNITE 


21GB} JO puo 3B $930u300J 998 


eg 9 89% ‘SOF 60% OF6 ‘IT | E9} SP 6F0‘T | 92°S 088 ‘249% | TPL OL» We € - | 069 DOT A C | ^^^ "077 euroqepxo ‘VIOL 

94'ET¿ | 860 08 261 981 08 94 qc 06€ | gzs ro 699 ‘ZI 00c 0007. AE eee JOUOTE A 
ZS '€ 891 2 991 9r II Il T6 69'e | 62203 | 0897 Set 220 ‘8 SAL. Wine ee E eem. tL 
QT ‘Ol, | IL ‘8b 486 OLT £9 ZO. qo 962 | 039 'v6p 266 “F 86€ Z 916 ‘LE POLO. (RR Oa EE $1030 y 
Dk: 116 ‘08 261 191 LZ LI Du Jg 610 ‘86 898 GES 961 'g DELTA fer ra Hp em Sa 3mqsiid 
y6 “9 786 “¿PT SEZ 109 Gg SÉ Set £6 “€ 9FL erg NN 91€ 61 O JOB . Pr A OE ee3 [nur o 
A4l'8, | ¥29 ‘ST 023 69 gI $g VU 00e | 86191 O MN 999 ‘8 CIT OPD — jv ene tes eeecupe suec. 993ONSNIA 
947% 696 ‘ZL est £L 68 | [777777 v8€ £2 9 668 “861 ver GI ZIS ‘OT SURE. Pere E SUED 910] PI 
IF 84 | €40 ST 993 69 yc 6c 9 00 + SPL ‘OST | E ÓN 598 Z DOR POI pE R Ra - 1901198] 
79 “9 SES “A CTT £9 et SÉ OT GK: £86 ‘Bg a) EE eos ‘T BAGG. WO ae gee or MIS ee, I[9XS8 H 
0£'8 993 ‘8 261 LI y cr ap v9 “€ TELDE. “re "="| $82 OF OO EIA ee R 31917) 
CBB, | STO e Zeg GEI oF 6S 02 95 ‘HS | BLE 687 g p2 609 ‘ZZ IAL GM Aere [804 

VINOHV'130 

00:89 | $20‘880‘b | 202 SIS 61 | ISEH | $26'% | OS cT | 667 393 ‘SIS ZE | 994 ‘OS » GG ‘99T L€6 “LO9 “S | 980 ‘E19 ‘9S || ^ 00000007 Oqo “1890,L 

GS *I 6€2 9 OS GS 9 LI 6 927% 910 og Ir 91096 | |777777777 -uoj3urqs98 M PUB 938910 dq :serunoo 19410 
SP ST 19? “€ 831 1 L IG VI" 19 € 26h ‘OR — |^ 777777 GL PUR OR pe ee aa ar Ec rer EE QUÁB M 
LL 9 891 "FE €91 012 8€ 901 99 Ok 09€ ‘261 9 98 878 ‘LL oe Bim. ee rere terre EE uout A 
23 8 C18 ot GEZ 688 v9T L61 889 18% | 208 ent | 168 949 ‘69 9 LIET eg ON 89A 9J998D L 
93 '6 £26 /6 861 DA ve Gl ce 18 € 299 ‘892 er ÄIS 926 ‘997 OCCT | rn ne cre ats See T A X19]g 
262 001 '86€ EST ESIZ | 82» 61» 9831 | 00'S | t68'99ft'e | IZI 908 ‘T 09% ZIL TIA Cc E e eer MEME Awd 
93 ‘0% EL FI JA 98 0c 8v LT 00 '€ goen VE 040 ZE 90/0 900 OA ee aaa IQON 
ST ‘OL 695 ‘FIT L61 189S 69 ZZI 06€ LEZ ¿12% “191 T | 092 £00 ‘I 076 ‘681 919 0/86. WE WEE GO 
ER 9 OFF 9» IST 96€ cC ££ 89T et? | Shh ‘BOF 04 082 8Te ge E E OA AA (Geint 
I$ "P 986 E4 KA GI: 09 GO 663 Ok: 239 '8TE Ir" LZS Z00 ‘89 OCHS ` fr a EE SIW 
Lt 899 ZI +03 c9 SI ev L 90'S | 933 ert 6€2 ‘T EE E "cl O16 ‘PFE Doe ee esse ee EE Soe by 
yt K 0 — tH, |9] [7 96 997 86818 | | 777 ck 088 ‘92 AA. ie ---''60U01AS'T 
96 '6 8G 929 £13 £04 Z | 999 03% LIQ‘T | 267 Tig 288 | 1862 $29 ‘OL 168 ‘928 LOs E P | E gosiagrt 
66 € 981 SE 88l £06 ES 8§ SEI 08 “€ Sie eet A 180 “ES Lat “va 4. Ee - aa uosyxoef 
96 '6 OFF IT 646 cy c6 pI 9 Z0'S | ZI8 ‘SIT Pater EE di EE 318 ert eee E sci abe d qaa -soup H 
69 ‘9 OST TII PeT 709. c6 Së 91 OF “€ 991 PHL, OT 104 C88 ‘SHI £909. rrr SH 
90 31 £04 ‘819 166 g$c 6 | LPL 859 088 SS ELB ‘256 '9 | SILTY 901 ‘9 FOS D ¡ARE OA uos 
80 ‘9 PE '99 081 39€ 0g 0g 293 80 € 808 '968 cat TZ “1 690 ‘ZL OFS TEE. EE &esu1on? 
It? £29 28 ev vel e£ |— | 7777 Itt 9e€'€ | OFO‘FET |^ "^ oT , 199 '98 POUR. AE errno cens resume ~- erep 
ar ‘9 LLG ‘LL 88I cH 78 19 -| 68% 0g € Dk ‘FLY cee 380 ‘T 921 '618 LEE hee DO So) 
GK LLY '8L 186 cee Té gel 681 30 “€ LES 004 £L 88 , £08 119 SI6 ‘88 Sire ap eerie tee ene ge susum) 
9UA  |90t9L "JS 960, | 08 yg 268, 966 1gtto | IGT, L10 6 686490 (enne I "Toi? 
HK vel “281 T | 08% Go KK 083 LIZ} | HE'S | COS GL | SOF E $10 TE GLL '80% BO BLA id ceno sp. Tome 
GK 9€9 “20€ GA cGl‘E | Lec 96 SIT | 20 "28 | EOL ORL (cc? ZET ‘ET CEQ ‘86 TN --suomy 

OIHO 
€L'Ol» | 888 'COT | IR | ?19 | £03 | 996 | OST | 89 “I$ | 789 ‘HES ‘Z | £92 “ST » | 186 '29 6 | 129 “ELE | LTE “260 8 | SEENEN BIOBA QHON ‘VIOL 


(ALINOIT) VLOAVA HLUON 


MINERALS YEARBOOK, 1947 


320 


GO | 000 + ¿91 Li A oT 3 10'S | PP6 “Tp poc nc 608 ‘eg O aa uve HoH 
UK 649 ‘ZI LSZ 6* A! 8 Lz 198 Ierger vir OQT SUD BP: ppc eer eee en dd UE 3ujuioo AT 
Lg 989 ‘OT 921 96 9% IF 656 | SL | SOL ‘SFT i4 010 € E o pS E M KR EEK 90UOIATVT 
GK 881 '66€ | 961 WOS | LEE | OF TOG T | TP"E | 069 CIO C | $66 € 972 '8C AA: g ON UOSIO]Jo f 
46 "9 Thy ESE I | 903 84L 9 | 991 T | 109 196 F | 99€ | VEG VI8'8 | ILL VIE o1. | 898 ‘LEZ 916 ‘ZEF UI Iessen -euer PUT 
03 "9 09% eel S DU 999 " 86 A Sor 007 i I6 "p Ctt 69 : OFT o psc e GSF SSI LF O [PARAS uop3upjunpgr 
19 9 986 ‘EELT | vec TELL | SF£'T | est 003 “9 | 69'€ | 490 TO9 6 | GCT'OT 949 ‘08 810 ‘IF UE PRO EE euself) 
VI ce 6 — | 70e 8 O d 99 2 ee SBF “E gekleet Pe eee 48010 
ZU 9 $98 SPL | 203 693 ‘ET | FOL ‘T | C69 £88'0T | S9'£ | OTF 29991 | OGT'CIT'£ or) 409 ‘TST E TI O 00M - 0179584 
UK ¿39 TOT 9L1 A8 | 26 86 18€ SL'€ |ese'om  |2689“11 SIZ 70, EH QA TOR. EE ri 
66 '8 £96 T£ Vë Sot | g9 99 61's |29L96, |78, 88€ 860 '0€Z MOC. RNA CN uouo 
09 9 £02, L20'T | S6I 082 '9 | 766 LEST | 652% | 80° | STO'SLL'O | COE'EC Ly9 8 682 ‘ZEL NN -DI9U.TS9[)) 
OK 900. 29€ SIC vOL'T | 98€ Deg £68 972 | LL8 ‘e668 ‘Z| CQ $99 Z 964 ‘BEF eoe tee z 1-777700 uoj 
P 9 O0T Des 902 9IT'T | 061 pIE at 15€ | 226'28p "1 | OL £96 267 ‘TOZ ZIP ORS AT |o NWD 
ZO `g 000‘T | 002 O O o f gt .|OcO0'S [Or OT 000 t. - EE E rete ee rc ee UO0I9UIBO 
9L 228 '681 E | 903 Shr ‘oT | 9697 | PLF 6LE ZI | SI'Y | O19 CST ‘ot | £89 “ELT £9 ‘Eez ‘T L6T Leg Q0 11% eege “8IQUIBO 
23 '9 68» ‘083 90% G9 ‘T | 6% 64€ m 9'E | OL ‘PPL | 8E 690 ‘OT 999 "eg 1006001 ||P ee mg 
dl y 918 96 S61 681 ££ 86 861 6£'€ | OCB 4I Tiflis" 861 ‘OZT ogeta — Weeer eege erg 
LY —| vv 091 £61 188 | LET — | 28 zio  |08'p |8lg'91Z joer OTT € 169 '09 A ocaso: P1OJPO9Z 
13 dg 032 6t 261 £96, | 6v 92 661. =| ese "neg |9917 LA | SOL TI 11% 0) Wary ee ee UE JOAvOT 
19'9 EZF OO | 061 g06'€ | 408 | v68 ¥6L‘% | Ib 6 | 962 '9L0'9 | 168. 986 $6 L86 oer COS .Qeg p NA -3uonsurry 
98'9 0£6 ‘662 Z | 603 920 ‘IT | 962‘T | 166 682 ‘8 | £»'e$ | 989 FPL “91 | 009 “e 919 ‘ZFS ‘T ESE “FEB € | 190 $90 ‘ZT Ir &ueuqser[y 


u————————————— — ——————————————————————————————————————————————!— — Oo4€ X OUX—0 EIDQeGlRlÀleEPAPAD&E eee 


(IVOO SNONIWOALIG) VINVATASNNGd 


18° | POT TZ ! DES | 98 | £I | EEN | eL: | OF 7$ | Ect ‘LT | ee eee | 9€ | 812 ‘6 | 006 “2 | IEN Do2o10 ‘IL 
— — PE A (—— ge rcm c —X ——Ó e ee, 
NODI*310 
€——————————— —————— I oÓ(———————sÁ—tÀ—À—QÍÍ RM ÀÀ—QP—]UÉÓ— Mut — 

oe oul 98 (see&opd 
s190q30 á $31d Lé e sosn 1930 10 | -W9 90010 | | io, 
ien rae — IV 4398 UI| punos AyyWuenb | out opem SCC Med dod ie el 20 182 £q 
pba vip i ota ecm eu "EDD kanwa | (OL | ue soma 0001 Aq Deet -xo) osea | 3U9UIQIQS 
—— oe de og am kel el "` mme? 
-J0A Y 038 eogjmg -I0A Y 48 peso H q peadpqs 
-19A Y 


Supx10A uom 30 ace watt OBBIDA V (suo) 3eu) peonpodld [809 Jo Gotgsodetd 


uu-———  — —— — ————————— — Ass AAA ENEE tree 
[suo3 0001 Gem ssop 3uponpoud eat jo SAJSN]OX A] 


penumnuo)—9pe[ ui 'serjunoo pue so3e4g Aq 'seyejg pesru ev) ut 
seurur 931U31[ pue [eoo-snourumjiq 38 Ávp 1ed usu 1ed 3nd3no pus 'sáep-u'eur ‘oaos sup 'jueurAo[dure ‘onea 'uononpoig—'I$ FIAVL 


321 


COAL—BITUMINOUS AND LIGNITE 


"3183 JO pue 3v $9301300J 998 


(HLINDIT) SVXAL 


V6 | Ose ‘ever | Ler | vEL'O lount | GA £09'9 | $8'£ | CgG£'SIO'G | £cO'/T» | Sag ‘96 Fi | grogg | 7777777 eessouue L "Tei, 

PUI 092 E 20% I MEE Sigo 8 I9 '€ oe. oen sess Lech? TOO T op ÍA TAME UBA 
$0 € €0F 0% 00€ cel ot. Ir OTT 78'e 9?0£'08 |— | LL ES SOF 99 "TTT epqoyenbeg 
kr 906 '89 661 967 eg PEE eer £97 68 € IA | 77777 8€2 T ; SOL 608 ° 31098 
St Z 60F "0 002 12 gi — COSI SS G8 € 6EF £I 00€ or ( 002 € 6er MEN IEEE eeu 
c9 v 008 "e (ES VAi Lp o — qe gor 06 '€ OOO EET | ""[-- Ge 000 09 000 EL VTT usund 
£0 'P 8ZZ ‘ST St SL A Z9 80 “€ IZE T9 190. GES OI 0t9 y SuSE ^ Co eda ea ee Sd U03J9A O 
OL'T LLL ‘GL GES / AC PL ZI dad 96 I CI9 "831 002 “ET 00F | +69 86 ST 98 TT TURBIO 
8z 'e 91Z ‘201 Gel 49, OUT ` IN 199 00 'p 848 8EE yet Goo € 226 86 099- WE VTT uo IBA 
9 c COT “El 80% £9 Ql tre SP Lye 949 E — | 77 oez, 89291 _ 829 8I PI OB 
206 '£ 386 ‘26 Get SO Gy eT PPF 617 £04 “29€ 019 024 '8T Es EZE ‘SPE AAA CAMERA Apunif) 
ee'g GOL ‘EF gzz €61 O E L91 998 LSO ge | | 77777 600 ^ — TEP SC HOME... eege $50.13 004 
£2 I 086 Z SZ et go. ees or. 00? 6.98 , Wor pans 906 € c Mti ee ee ee S pus[1oequin() 
09°F GIT 'ezc 261 GP TE |se | FST T | 9L'8 69€ 996 I | EST, 891 ST TOI ZE 68906 1 | "v 9U.IOQTS[() 
£0 7 GET ‘2HE Hr: 0891 | 162 9% EIET | 20 * 699 60£'T | OPET 008 ZE 69 . 1128130 e I[eqdure() 
96 '9 049 “2 20% LE. L LI er GR: GK /— | 77777 09% | 787 L 008 gp .. O eosperd 
8Z '9 69c “LZZ SE 160T | 291 L 416 | SL 'E$ | 219003 'T | STO GES ‘OT 928 '8 ERC, EE uosiopuy 
E ES ——— BUE —— M E PES: se te EEE 

AASSANNAJL 
` y 
LI'L | 798 7 | 691 | $ | dos | pI | ee | QI Sé | 96 ‘OT ! nr er | EE SEIN 992 ‘SI | 089 ‘T | WEE 930X9(T Nog '[930I, 


MN 000v n n MM M———————MM—————————————MMÓÓMMÀM M —  — —— — — M —— M 
c0 Y 07€ ‘oes “03 | 40€ 92» ‘001| £69 '91 | pce '6 | 6g» L| 99'€ 998 '06F ‘ZT! ESE ‘SLL Y 01] 090 ‘00S “€ 299 ‘O10 ‘ZT | 162 ‘OTS out eruSA[Asuuedq ‘T80L 

99 '9 Lo '88H 1 | we 81Z'L | 082 'T | 28 S669 | 19°€ | 098 ‘806 ‘6 | £98 CO 'L a! STS ‘OFT 999 LOE ‘T (reet [rrr PUBIOIONIISO M 
90 °9 086 WIE | SIC $08 FI | SSZ | 908 061 ‘TT | 69*€ 608 096 ‘8ST | OTZ ‘te 867, TZ 199 “SES CL SEL ee U0I3UTUSB AA 
28'6 SEL ZI ¿ST 18 61 ve 8z E Leier OS 00% Z 989 “LOT ÜBH CI Oia O3UBU9 A 
GAR, ves OF | 861 G02 | ER | 61 24% dh £89 Sot TOT “T IER. 608 ‘+8 CU T cor eer nue e RE 8301.L 
99 'g GTE LST T | 861 08 9 | 9001 | ELF Tot? | v8'€ 729 TEF'D | BIL ‘LE ZIT “ez 888 '209 £99 498'g | 77700 tnt 398.J9UIOS 
66'S 18685 A To cu 19. 99'€ | 2z9'zee | OL OFT 'I S990 49995921 leese tg 


807456—48——5 


MINERALS YEARBOOK, 1947 


322 


SECHER et 


ur  |SOL'tWc'e | Bez — |90c'?p|cot'z | crc Leonie | cog '9cG "eT | OO COZ ev. | eee VII tee ‘zoe -| Tor da pe ae ea BIUTSITA ‘T80L 
KI 688 ‘TPL — | 20€ Osce | IZ9 IPI STS'C | 19€ | 286/GC8'£ | 968 ‘SL e1 | SOE ‘ez GOS '9g BILAEP E dq ooo dude ƏSTM 
06 '£ 6106 ‘+66 ¿VE 280 'p | 629 | £9£'e | PC'P | LEI ‘F88‘e | 998 ‘OT FES 8E OLI ‘IZ 199'€18'£ ITT "` I[OMOZ8L, 
Le “€ TOC et OFZ GG o [UU gy LOE Orb vb /— | 7 TOS "I O£4 ‘OF 968 ‘T PRO EL ORARE HE o OMNEM M 31008 
89'9 £66 “803 zaz Z6 991 LE 6rL 99"€ | £09 OSI'T | 6&6 £43 OI £01 ‘66 888 920 O ee ee Tjessny 
HK SEF ‘SF LIZ 603 TS 77 77 eel 66'"£ | 998 ‘OST 006 288 ‘I 164 01 SOLE ` E ÁJ9UI023U0 W 
PUP | ObL nt L61 EL unt re DON 619 10"? | 100'669 | cop $19 ‘9 031 ‘08 £08 IG: fe ee AN se] 
16 'p GOP ‘TLS ELZ 291 T | S6E | 326 | £8'€£ | BHO ‘SEE 'T |oes SG6 ‘OT 672 ‘T H WEI II osua 
£b'g ESF “228 982 sep “2 | 89 29 048% | 12'£$ | 4v9'22P"p | 186 906 “03 EZI ‘2 A ÓN ueueuong 
ee CN A KE A 
VINIDUIA 

SD Le | £09 ‘ecg d vIL'E | 886 | "777 LZ | 82€ | £I0'b60'O | ZOS ‘ET | 28891 18€ poz Bé geng Ir “4870 ‘T80L 
804 IK 861 8T g [7v eI 89'S | O gcc 626 ‘9T 320 ‘8 eee goog 
UK 0£1 “2 ds ve o MRS 8 OFS DIE A 918 ‘LE Bee EEN EE 
UK: RI 18% y fe poses £ 99 £- Oue. a Oa RE AOE EE SUBM 
c8 E — | 966 2 S |6 Eo ta 8 )0 7. | 08A g-- a cia O rele. uoi] 
UF | 88h 2 PE Jee III 97 A A sea: ds eiii gem Iessen pup) 
£69 | MAE 99% | 626 [EMT |&& CC mg | 19€ | 889691 | ZI9‘OT 929 ‘$ 997 “ES RE D eege AGUA 
WE 619 94S oez S Z | e69 Wd 608 I | 29°e$ | OOG'STTI'P | O0S'SI 1 | ISO CI G6L ‘SLI POL ‘E96 “2 [77777 A EEN uoq 8o 

TEE 

HVLn | | 
Juru 
Be e Guru 98 (Soo Kod 
s samo |. syd | Sed son 1970 10 | -mə QURE | soem : 
41398 138 d ‘Sidd? 38 S13 A sn 
Asp | orem | eat lege Aypuenb | oi epeur et open 1800" Surpnp 10 [Ier Aq 
Jeduvui  poexio4 | somu -IƏPUN |s U07 190d] [BIO], lO 980 | | poor Aq uage) -xo) uode jueurd[us 
led suo] SÁsp-ueur | SABD Jo E E pg 0 e *see&o[dure | 30 xong, | 20) P9D9o'T &1uno,) 
638 =| JO IOQUINN |:jequinu : : 2s dë : Pcs 
EE emeng -aay | ye pes rm Aq pos, |[£q paddyas| 
B Anyep | 
3UINIOM UU JO 19QUINU 929194 y (SU0} 39u) peonpoud [900 JO uopsodsq 


AAA rr AR 
(sto 000'T Gem SSA] 8uponpoud seugur Jo 9AISN[9X 1] 


penunuo)—9pgo[ ut 'seryunoo pus sejejg Aq 'seye1g pen em ur 
Seuru 931U3T[ PUB [eoo-snourumjtq 98 Zen 19d usm ied gndjno pue 'sfep-u*eur ‘94198 sÁup 'yueurAo[dure 'on[eA 'uononpoid—'Ip FIAVL 


323 


COAL—BITUMINOUS AND LIGNITE 


aide JO puo JB $8930u300J 399 


260 020 PPI 222 ‘98h w | 180'198'% | 806 ‘etz‘e | zeg “896 mer mä A 159 A ‘T8101 


319 svg ez | ccc — | TOL'POT| OgP'OI | 69'S | 809‘TS | 99'S 
£8 '9 809 '106 |e |988 | 989 0 [777777 191 '£ | 20° | 962'E03'9 | v68 ‘ST 99€ ‘OF 16% ‘29 2178010: Y EN ee BUTUIOL M 
09 '9 A ds ZEST | ves £ S6L'I | ZE | 9c0'908'T | £08 'I S10 ‘2 999 ‘ZT GPO PRL ER A Ce Addc nba AS 199509 M. 
69 `} 999 ‘98 061 9S» Lo [777 64€ we =| O'R | 7"""""” "ot vec 36 ICIS: et dd PUMP CK M MEUM gou Ce 
GK 918 29 OST SIF 89 ez LEE KKK | ESI 002 GL ‘Z9 E KEE anysd N 
18'L RAR 616 979 ZOT Gell 09€ 96'£ | £69 PII'I | 296 CE 665 “2 £62 8 BEF QOO qp E enn loxon [, 
80 '6 q96 ‘OCT 641 249 | vel A v68 | BT°E | Scc gent | PETT IER. ZIL ee 196 ‘898 —| [77700000 80000700 iA JO[A8 L, 
vs ^9 998 367 , GU 109 I | 28€, +81 080 1 | 19° P16 S16 T | 959 F 896 4 Tre ‘FOT 007 aTa [ee rere ern ere ydjopuey 
£0'9 9209.93 | 68 964 ‘OT | 906 T | 92 EIS Sg | 20° | P99'946 CT | Omg FIZ “EST 219 o O (TT EEN y Story 
ST's 016 '€ 98T EN, E A eege D | 86% "oer fe Ov | A cri RR EE ureujnd 
gg 'g 166 Jet S66 OLI | 99€ Te! PL9'I | 19° | SZT‘90L'Z | S98 PEL m | Lee CET SF ‘6g SOP ‘BOP ‘Zr uojselq 
16v 189 '£67 do gl LS LIT | he | Lib Ssh T | OT , 628 “9. OFT ZAT 208 OSG LS oO 
99 '9 LIE £95, | €06 +6% T |0, | SL QIO‘T | IS'€ | 29'89L. T | 808 62s | £68 G 98T ‘22 (int EE Se[OQOLN 
99 '8 ¥80 ‘6F0'T | 002 Opc G | ZIT | 681 £60 £ | 60'8 | I82 780'8 | STE V8 vt 607 ‘60S oez ‘099 ‘8 [TTT rrr ere3uouojq 
GK £90 198 03% 816 'g | 899 £9 ¿8T“E | 29'S | 9c6'coL'p | 89 90$ “LE 878 ‘6L HOO '8p9 [Ue o3urj 
9% '6 Erd 09 TOC Zg, | 89 PS OIT, | PIP | S86 9v C8 vec T62 ‘TL IBQ 060), "orca E muc p ren ue ume erou D 
L6 '£ 316.349 | 9% T19 g |998, |" SO'Z | 9I'P | 092199 | 662, +16 o 269 ‘FT ogg ‘gogg [Trt 12019] 
08 '9 OFL '260 | zw 016 ‘OT | 3ze'e | GC £99 “ET | 80°F | 020 ‘604 ‘Iz | SOT “99 267 “66% 10$ ert OTO CIS IG OR TeMoqoW 
GK +69 6€ 981 EI 0 | | 7777 LI 1£'€ | TB 66E |". Sr ZS0 “EG We OW) Wee ee ee uost W 
69 "9 569 SCT 168 069 | GA 8T 089, FE 6 C90 HS. +09 EI L99 SLT 821 ‘69 PCO QUO. gin rere EE I[8uS-16 td 
0c “2 618 860 T | 002 P09 9 | SIO T | GP LV | IZ'E | 129 /000/4 | 8Eh CC 639 '99y POP ert OT E Ee UOLIS]A 
C6 '9 9v8 $68 6 | Se SPI GE | 09097 | 989'6 | L$'€ | 96% 260 0c | 979 T6 Leg Eet 929 Zg 89F pg ‘BI | ue3o'] 
18 6 0983 c9 SÉ, g 0€ e. LU’ TSO'SS VIII 1¥9 ‘T TEN EE SIMT 
OF "9 899 IS T | CC 8099 | 2+6, II , |6‘ | C9'& | 4E2918 | 8017 SEP "PG FER IO 200 008.) ME SQ Age d 
860 I1 | 668 616 99T gec “9 | SPC'T | IZET | 496 C | SO'S | S8Z'6IO'TT | 092 £89 “99 €Z0 Leg COO ICE OL A A uere cree UOSILIBH 
ST OT PPI 8 Li Ee, 9 oS g | BFS (28 DIE A €9p “19 ORÜ OQ. AE yoooue H 
cQ “9 OST “SEP LIZ 610% | goe 54! GLSI | IZ "Y Ier | 61€ 88h “91 996 '69 E | "0 0t lonqueeir) 
049 STS 0C 661 £0T Us 0€ cg WE | Loe 281. fe LE A GENEE "10820 
CS 4 LKA O 9C I It | $869 |. | 7 StF ‘Z 23 1 re en see ne eae JOU) 
L6 `} €IZ "800 gZ | Le coc ‘OL | SFO‘T | 69€ — | 1098 | 80°F | 992 'vHpZI | SOG 69»: | OGL Is £8 eer 896 ‘S08 IT || 777 ttt tt tt tá 9379584 
66 3 SPI 913 ES ess, | 616 "(FE Vb | GLO PII | S86 86 912 or 861 '6 CCS EE oer eer eee AIO 
LV PLT 08% FG 20 T | TOI vST 689 0 it 79€ ‘S96 T | SLT 626 ‘STS 122 “TIP TOP QA. A ES exoolq 
vs "8 898 8 SOI TZ | 91 c6 EE | SOE | 96684 | "| 00007 (ue Io — Ure xdi cie dora U0)XB1g 
V8 9 80€ 628 ES, 89, € | 989 66 FO'S | vere | CPE'6EL'G | COE 'T 039 ‘22 96% ‘SE ` COO 220 EE euooq 
19 "8 000 SEE 081 #98 I | SEF GO OLTT |£0"€$ | 23969487 | GV $86 Z $40 ‘OI GOR OER AE moquieg 
VINIDUIA LSHM 
Cb '€ 81? '686 tiz ELET | 82€ 69 926 L'g | LUT ‘166 186 ‘ZT » SIF “0% 809 ‘662 e | | 770000007 UOI3UJUSB M ‘IBL 
d LIZ ‘Eg acs 9€l SE — | "7 OT 9579 | $06 ‘ZIT LSI “E 522 691 “gp ÜPB Cg. AE Woe A 
V6 S 169 6 9/I cg Li 6 —. 66 ZK: 209 “09 DI [77777777 GN) POR. dE E U03SIMU L 
CoE 997 y el IZ Y. War LI 76 "9 69€ ‘FT CORRER. ee es SPL ‘9 co E E 20.191 A 
69 £ eve SI As eL oT ^| 19 69°F | 9L9'9G | 7 LIZ 866 ‘6h NOG EN tee Ssma 
0£ '€ OPE "PET Go £09 661 ce SLE W'S | 9:9 CP | 00% 6 Ji 186 23 E frre SSH 
OF E 68€ 26 061 98» PI 83 Ere 06'S$ | F68 ‘ETE 161 620 ‘Z 620 “S9I GIO CEL) T earner erat ee ee Zul y 


NOJLDNIHSVA 


MINERALS YEARBOOK, 1947 


324 


——Á— soje1g PIU 're30,r, 


0€ '9 989 GL re 


SIS | FEF “96€| 966 “pz | 80r “SZ | 0£0'902| pp "e$ | 890 “226 es 603 '¿£0'L | 816 ‘968 '8 P88 ‘OEL ‘ZF | 190297 ‘9LF 


SHLVLS QGHLINO 


98'2»9 | KA at Got | 990'T | 88I 913 '£ | 00'S | HBF FEOL | 0F9 ‘S65 FHS ‘SE LE9 ‘OFT NT E ZOO M “1890.1, 
297% 396 261 MEE fee he ee G Se “e 049 ‘zZ PI 9 OCG CA ee te iy ets ree sun 
2,9 | Uz'9)9 | 8% (c'e ed ec‘ | 538 | SI9'SEO' | 922 £9 GK eog‘ | ECK KEE 
eer | OLT ‘96 gz  |c  |20t |28 8zz | 127% | vez ‘Oe 1 Lett egt % "urge {| don ele ee uvpreqg 
ei eem — | col |ge Io | ——— ees | ose | zeo‘see — | oot 869 ‘T 1819 O EE ujooury 
069 (Lett Wc |s po qe e Ge | 622% 09€ 002 MUI. Were xu Uu uosuqof 
GK 916 ‘LT Al Gr oo wegen 16 gL'b | 16322 OT 09 LIT 03 031 ‘29 ARCA ANS s3uldg 30H 
M O A WE E 
(7. JI tee beeg Le eee ep a ees e ge else zs sg ees ges e eege e e e 6 Sg - QUUD WD em Qe am m opm GÀ a 45 Ge d 3 de en ce a» cM UD Uh wecde c D 9a UD MP wm OD uM P ue ch A CR em c 
oz‘or | sos‘oor Im Im Im |e | ere (nz 908 /820'1 Loes  |zeos 198'9L ECK KE 
SP FT 990 “El G22 89 9€ e pv 8€ 'I$ | LE8 '88T 267 '6 999 036 “93 AS Teqdurep 
DNIWOAM 
om 
: g OUIM 18 (seo Ko[d 
sieyjo | syd Se Seen 10970 10 | -wo outu | gem 
nm 24 nou — UN [des UI) punos Aymuenb | ot epeur pice ded end j| 20 Trea Aq 
Jedueur| pogon | seurur “PUN |e U0} ot, [630], 10 389% |ooor £q uoxe|-xo) uose | S U9UIdIUs 
19d suo}! sKep-usur | S&ep jo HET A ones pus mod | «oo eotduro | 10 sonn |10} POPSOT K3uno; 
ose Jo qum N aa 938 JO} SOUTO orar Ze pos n |Aq peddiug S 
-104 y ot 208J1Ng SCH: 48 peso 
-19A Y — 
AITeD (su0} J9U) peonpoud [eoo Jo uopjisodsiq 


Supx1OA UIU JO Jequinu 929J9A V 


[S03 000'1 uq ssor 3ujonpoud soupu Jo eAlsnjoxg] 


penumuoo2—9pPG6[I ut 'serjunoo pue 89093849S áq 893899 POUN 97) ur 
sourur 031U31] pus [809-SNOUJUINI1Q 48 Asp ied uu lod 4nd4no pus ('sÁep-ueur ‘941498 sÁep 'sueuro[dure 'en[eA 'uorjonpoauq—'IvP TIEVIL 


920 


COAL—-BITUMINOUS AND LIGNITE 


"SUO 880612 “18903 PUVIZ :eeo'rer *uojse1q :808'6c 'Se[ouoIN :4F9'y9 ‘913048 T :serunoo JUJMO[[OJ OY} ur IUU 28 9xoo eArqooq 0901 9p9]A,, [809 sepngjoug şı 
"AJUNOD OSIM UT OUI 1B 909 eATQq9eq ojur OPBJA,, suo? ero LS SOPNIDUT ei 

*e31e[ SI ABp Jed usur 1ed uornonpoud uorje1edo JO odA} Iqa Ul seorAep [eorueqooeur jo esn Aq AYAI peure3qo sp MAMO y 

| "AJUNOD WOGIVD Ur ,,eurui JB 9exoo JAYA ojur OPBJAL,, suo? q40'cT SOPNPUT 11 

"suo? 198'9p£* “18309 puteis :0g4'cco'T *pue[eourjse M *ee0'ecc “BUBIPUT :869'060'e 'e33e4€, p :serjunoo 3UTAO][O] OY} ur IUPUI 4B exoo earmpeeq ojur SPBJA,, [800 SOPNOUT or 
« OUJUL 3€ sosn Jom30,, ut pepn[out sr sjenbriq 0301 epeur ejrusSi euros e303x€(T (HON. UT e 

‘AJUNODH OFT Ul DUT 4B 9x00 AIQI 0101 opp IN, suo? OOS EET SOPNLOU] y 

*93J8] SI Áep Jod ugu 19d uorjonpoud om qorqa ur sjrd duas ou &gerqo peure3qo ndo , 

*93181 St Aen 1ed usm Jed uopjonpoud suoj?91edo Jo sodA} qorqA ut *seortAop Spot [eorueqoeur jo esn Aq pus sjrd dujs MOI AYO Yo peure3qo 3nd3n o y 
"AJUNOD seu y SVI ut IUU 18 909 eArqeeq OFUT OPBJAL,, Suo? LGS Out SOPNPOUT y 

«« SUTUI 7€ exoo eATq99q OJUT IPBYA,, SBM [809 ON y 


(* AÁT[SIO19ULUIOS p[os ueoq petu [809 qons JI peAreoo1 ueeq JAVY 23101 IVY} seoud OSBIOAB 4B JaoNpoId Aq PO9IBUITISO SE 


(9109 30u] pexoo [809 pus [ON] out se qons '1eonpoJud Aq pezn 4nq pros 30u [809 10j enpeA € SIPN[9UT) *9509 3ur[pes Zut out *q °O *j “1809 JO] POSIVYD IO D9AT999J ONIBA e 
"mem JO JoÁ0AUO0 Aq ƏSN JO JuIOd 09 emt GOU poqJOdsuBI} [809 SOPO[DUT z 


10184 AQ 


jueuidpqs 10] ÁBMI9I8M 0j HONIG AQ pe[neu pus '[re1 Aq 1pomdrs 103 3uppis peoad[re1 02 xong? Aq pe[neq 'so318q JoAH JO SIVI PROTIBI 07U] A[D0ITP 9UTUL 98 pepeor [809 SOPN[DUT y 


326 ` MINERALS YEARBOOK, 1947 


STATISTICS ON LIGNITE IN_1946 ° 
PRODUCTION 


The production of lignite in 1946 totaled 2,667,619 net tons, com- 
pared with 2,668,310 tons in 1945. Neither of these figures includes 
tonnage from small mines producing less than 1,000 tons. North 
Dakota, the chief producer, accounted for 96 percent of the total 
output; Texas, Montana, and South Dakota produced the remaining 
4 percent. The average value per ton increased from $1.55 in 1945 
to $1.68 in 1946. The average number of men working daily was 752; 
and the average output per man per day, based on calculated man- 
days, was 15 tons. Compared with other coal mining in the United 
States, the output per man per day in the lignite industry is high, 
because a large part of the production (83 percent in 1946) is recovered 
from strip pits where the average output per man per day is much 
higher than in underground mines. 

According to the Federal Power Commission, 1 120 ,486 tons of 
lignite were consumed in generating electric energy in 1946, the West 
North Central States consuming 787,595 tons, the West South Cen- 
tral States 772 tons, and the Mountain States 332, 119 tons, & large 
part of which was subbituminous. 

Final statistics of the lignite-mining industry are prepared from an 
annual canvass, by mail, of producers. The data on individual 
operations are furnished voluntarily and treated confidentially. The 
Bureau wishes to thank the producers for their cooperation in filing 
these reports. 


3 Compiled by J. A. Corgan and M. I. Cooke, 
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TABLE 42.—Summary of production, value, men employed, days operated, man- 
days of labor, and output per man per day at lignite mines in the United States 
in 1946, by States ! | | 


North 


Mon- South 
tana? | Dakota | Dakota | Texas | Total 
Production (net tons): 

Loaded at mines for shipment. ..............| .. 2, 007, 317 1, 680 55, 604 2, 154, 601 

Commercial sales by truck or wagon......... 40, 013 373, 631 15, 266 |.........- 428, 910 

Used by employees, taken by locomotives E. 

at tipple, and other uses-------------------|---------- 367,981 |.......... 374 .. 068,355 

Used at mine for power and heat 1... 15; 703 E sis essc ettam mE 15, 753 

Total production: 
1946. . ......... MEER EA 40,013 | 2,554,082 16, 946 55,978 | - 2,607, 619 
EEN 41,597 | 2,522,319 24, 445 79, 949 2, 668, 310 
Value: 

Total: = e 
kr EE $105, 331 | $4,301,603 | $36,362 | $46,454 | $4, 489, 750 
EEN $99, 000 | $3,924,000 | $53,000 | $68,000 | $4, 144,000 

Average per ton | 

Miro eae Net Ace accu EE $2. 63 $1. 68 $2.15 | “$0.83 - $1.08 
Eege $2. 38 $1. 56 $2. 17 $0. 85 $1. 55 
Average number of men working daily: 
Underground. 27 A AA 183 
Surface | (including strip pits). .-..__....._... 12 518 14 25 569 
Total | | 

ENEE 39 674 14 25 752 
CAN rele COUR eae 40 757 15 26 838 

Average number of days mines operated l 
EE EE EEN 175 241 169 248 236 
|o ob c A a ea a 196 226 259 158 223 
Man-days of labor: 1046 -2222220200 6, 837 162, 388 2, 364 6, 200 177, 789 
Average output (tons) per man per day: 1946... 5. 85 15. 78 7.17 . 03 15. 00 


1 Exclusive of small mines producing less than 1,000 tons. 
2 Includes output from Custer, Dawson, McCone, Richland, Roosevelt, and Sheridan Counties. 
3 Includes some lignite made into briquets. 
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TABLE 43.—Production, value, men employed, days operated, man-days of labor, 
and output per man per day at lignite mines in the United States in 1946, by 
States and counties 


Value Total Average! 


ber number) Average 
Total pro- ore - 
County duction Acum oo days of el ES 
(net tons) | Total lageper| in labor | oper- | per day 
ton daily a 
MONTANA 
AAA 13, 281 $36, 403 | $2.74 11 1, 690 154 7.86 
Dawaon. 2, 6, 400 2. 50 4 7 180 3. 56 
NCC ONG se ho ebe 1, 079 2, 838 2. 63 4 256 64 4. 21 
RiCnlanG IA eelerer 8, 022 21, 990 2. 74 5 | 1,250 250 6. 42 
Roosevelt.............................- 2, 320 9, 280 4. 00 5 900 180 2. 58 
Sheridan. .............................. 12, 761 28, 420 2. 23 10| 2,021 202 6. 31 
Total, Montana. ...............- 40, 013 105, 331 2. 63 39 | 0,837 175 5. 85 
NORTH DAKOTA 
RENE TEE 68, 043 $131, 417 $1. 93 24 | 4,962 207 | 113.71 
Bremer AN 6, 455 : 2. 26 8 83 1 9. 69 
BUT inlcr i nire ded ee 374, 734 610, 736 1. 63 72 | 19, 137 266 | 119.58 
ES os a ed aoe Sos 5,777 16, 705 2. 89 7 , 676 239 3. 45 
DIV a a ls E 255, 512 316, 477 1. 24 45 | 10, 221 227 | 125.00 
RI GEES 3, 750 9, 2. 40 4 210 4. 46 
Golden Valley. .......................- 1, 140 2, 850 2. 50 4 500 125 2. 28 
ERR 17, 281 43, 103 2. 49 10 1, 400 140 | 112.34 
A eet eege 16, 679 40, 460 2. 43 14 | 2,447 175 6. 82 
Mecekengie -2-2-2-2 ------ -MMM 4, 004 10, 979 2.74 6 873 146 4, 59 
IVE COON EE 40,1 81, 281 2. 02 39 | 5,078 130 7. 91 
E AA c addc aser ead 1, 070, 018 | 1,661, 926 1. 55 233 | 61, 490 1 17. 40 
o AAA A pd 57, 578 2.15 19 3, 192 7.33 
JA loca ois 10, 2. 50 5 130 6.15 
PLATE ols is tee rc eee hn td 97, 746 364, 963 3. 73 42 | 13, 579 323 7. 20 
LA A esee sels LL 539, 395 868, 727 1.61 121 | 31,886 264 | 116.02 
W UNAM AAA N : 60, 781 2. 62 21 | 3,337 159 6. 96 
Total, North Dakota 2, 554, 682 | 4, 301, 603 1.68 674 |162, 388 - 241 15. 73 
SOUTH DAKOTA 
AA DE 1,370 $3, 525 | $2.57 4 258 65 5. 31 
Ls AAA II EDS 13, 029 27,361 2. 10 7| 1,020 231 8. 04 
POrkiU8..-... 22-2 0222:2222-0m 9 eel 2, 547 5, 476 2.15 3 486 162 5. 24 
Total, South Dakota............- 16, 946 36, 362 2.15 14 | 2,364 169 7.17 
TEXAS 
Total, Texas: Milam................... | 55, 978 | $46, 454 | $0. 83 | 25 | ^6, 200 | 248 | 19,03 
UNITED STATES 
Total, United States. .................- | 2, 667,619 |$4, 489, 750 | $1.68 752 hm. 789 236 | 15. 00 


1 Output is obtained chiefly from strip pits in which the production per man per day is large. 
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NUMBER AND SIZE OF LIGNITE MINES 


The Bureau of Mines received reports from 59 mines producing 
1,000 tons or more annually, 6 of which produced 100,000 tons or 
over and accounted for 81 percent of the total lignite mined; 3 mines 
produced 50,000 to 100,000 tons or 8 percent, and 50 mines produced 
under 50,000 tons and accounted for 11 percent. The classification, 
by size of output, in the field as a whole is given in table 44. 


TABLE 44.—Number and production of lignite mines in the United States in 
1946, classified by size of output 


Mines Production 
Class Net tons SE 
n 
Number | Percent pee of total 
Total Tage 
per mine 
100,000 tons and over. .............. -MMMM 6 10.2 | 2,167,604 361, 267 81.2 
50,000 and under 100,000.. ...-------------------- 3 5.1 201, 645 67, 215 7.6 
10,000 and under 50,000. ..................-...... 10 16.9 178, 292 17. 829 6.7 
Under 10,000 Long eee 40 67.8 120, 078 8, 002 4.5 
AA A AN 59 100.0 2, 667, 619 45, 214 100. 0 


METHODS OF RECOVERY 


TABLE 45,—Lignite mined by different methods in the United States in 1946, 
by States, in net tons 


North South 


Montana Dakota Dakota Texas Total 
From underground workings: 
Shot off the solid. oooocooooo....- 38, 934 ad N75 A EE 72, 809 
Cut by machines 1................... c. |. ---....-- 302.931] deele 393, 231 
Total underground........................ 38, 934 497-108 | .Sasuiconclosesasicmi 466, 040 
From strip pits..................---------------- 1,079 | 2,127,576 16, 946 55, 978 2, 201, 579 
Grand total production.................... 40,013 | 2,554,682 16, 946 55, 978 2, 067, 619 


1 A total of 7 machines was used—2 ‘‘permissible’’ and 5 other types. 
STRIPPING OPERATIONS 


A large part of the total production of lignite (83 percent in 1946) 
is recovered from strip pits where the average output per man per 
day is much higher than in underground mines. Of the 2,201,579 tons 
of lignite recovered from strip pits in 1946, 97 percent was from pits in 
North Dakota. 'The output from stripping operations in Montana, 
South Dakota, and Texas totaled only 74,003 tons. 'The average 
number of men working daily in stripping operations totaled 508, with 
an average output per man per day of 18.90 tons. Detailed statistics 
m GEES operations in the lignite industry in 1946 are given in 
table 46. 
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TABLE 46.—Summary of stripping operations that produced lignite in the United 
States in 1946, by States 


North South 


Montana Dakota Dakota Texas Total 
Number of stripoitsl 2222... 1 28 3 1 33 
Number of shovels, dragline excavators, and 
coal-loading machines 2... 1 45 3 3 52 
Coal produced by stripping. .................... 1,079 | 2,127,576 16, 946 55, 978 2, 201, 579 
Total value at mines. ooo $2, 838 | $3,401,432 | $36,362 | $46,454 | $3, 487, 086 
Average value per Lon... $2. 63 $1. 60 $2. 15 $0. 83 $1. 58 
Average number of men working daily: 
In strip loc cp ees 2 4 255 14 10 283 
AN OtDOTS 421 2:222 225 cc ee a a aaa aa AAA 210 sco: | 15 225 
"Total ch cemere eee ee s eas 4 465 14 25 508 
Average number of days mines operated......... 64 232 169 248 229 
Man-days of labor. sss. 256 107, 668 2, 364 6, 200 116, 488 
Average tons per man Derday -.-- 4.21 19.76 7.17 9. 03 18. 90 


1 Includes some pits in which stripping is done by hand. 
2 In some cases the same equipment was used for stripping or excavating and for loading coal; this duplica- 
tion has been eliminated. In some cases coal was excavated by machine and loaded by hand. 


FOREIGN TRADE * 


TABLE 47.—Bituminous coal! imported for consumption in the United States, 
1945-47, by countries and customs districts, in net tons 


[U. S. Department of Commerce] 


1945 1946 1947 1945 1946 1947 
COUNTRY CUSTOMS DISTRICT 

North America: ¿SMA A 2,929| 7,372 
Canada .------------- 466, 565| 434, 130| 288, ep Chicago. ..............-. 7 EN 6 
Mexica aaa lr ca Dakota --2---- 491 548 758 
South America: Duluth and Superior... . 327 135|........ 
o AA A EE 6 || Florida 00. foco... 60 
y AA lies Ute AAA Hawaii.................. lA i xin. 64 
Europe: LÉIT d DEE A AA 114 

Netherlands. `t 130 |} Maine and New Hamp- 
Poland and Danzig....|........ 538| 1,120 Shiro- ina Lorie 105, 020} 133,039} 45, 418 
United Kingdom...... DT asc recu 349 || Michigan---------------- 84 44 864 
Oceania: Montana and Idaho. .... 276, 055| 242, 668| 213, 313 
Australia.............. SS tees AAA New vork ---------- 731 550; 1,927 
New Zealand.......... | eS GE Pittsburgh............... E EE 
Africa: Union of South St. Lëwrence `... 97 925 77 
Africa ..............- 3 12 28 || San Francisco. .......... LEE, AA 
| ————|—————|————— || Vermont...............-- 786 1, 528 2, 099 
467, 473| 434,680} 290, 141 || Virginia... .........-... S DN ete MAA 
Wash ington EE 83, 643} 52,164) 18, 069 
Wisconsin... 62 LR ster 
467, 473| 434, 680} 290, 141 


1 Includes slack, culm, and lignite. 


4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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TABLE 48.—Exports of bituminous coal to Canada and Mexico, the West Indies 
and Central America, and “overseas”” destinations, 1943-47, in thousands of 


net tons 
[U. S. Department of Commerce] 
“Overseas” (all other countries) 
Indies | found 
es | found- 
esr Canada) and |land, Mi- Grand 
Mexico Central quelon, South Ocean Total | tota! 
Amer- |Bermuda,| Amer- | Europe; Asia | Africa ia “Over- 
ica 1 Green- ica 
land, 
and Ice- 
land 
I043. Piet bute 24, 272 462 111 589 294 |...... 108 |.......- 1,102 | 25,836 
LK oun 24, 356 157 580 218 | (2) 352 |...----- 1,307 | 26,032 
1945_--------------- 21, 589 295 191 | 1,080 | 3,924 | (3) 873 4 | 6,072 | 27,956 
LEE 21, 882 254 160 | 1,723 | 16,074 | 201 878 37 | 19,073 | 41,209 
Kr EE 25, 849 369 404 | 2,866 | 36,642 | 311 2, 057 108 | 42, 388 , 606 


1 Includes Bahamas and Panama. 
2 Less than 1,000 net tons. 


TABLE 49.—Bituminous coal exported from the United States, 1945-47, by 
countries, in net tons ! 


[U. S. Department of Commerce] 


North America: 


Central America: 
British Honduras ` 
Canal Zone ` 


Costa Rica 


Nicaragua... 
Panama, Republic of ` 
Greenland. ...... 


Miquelon and St. Pierre 


Country 


A od 
«P - e em 4» D CP am ges e em e UA a 4 wre o m mm A em o zm ww zm o n» 


Newfoundland and Labrador. .....................- 
West Indies: 
British: 


Barbados 


Trinidad 


and Tobago......................- 


Other Feet Eed ee ce 


Curacao (N. Wi 
Dominican Republic..........................-- 
French...... 


South America: 
Argentina........ 


Bolivia 


See footnote at end of table. 


1045 


8, 234 


1, 080, 519 


1046 


2, 555 
21, 879, 705 


22, 295, 089 


486, 809 
28, 211 
1, 083, 379 
17, 372 


105, 458 
787 


1, 722, 593 


1947 


26, 621, 478 


1, 113, 734 
329 


392 
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countries, in net tons '—Continued 


1946 


us 
5, 092, 481 


18, 310 


16, 074, 203 


Country 1945 
Europe: 
y ERN UE ROTER OUR Re ONS CNA, a a ae ee ORE ER 
AZOTOS y coe A Si eie 4, 698 
Belgium and Luxembourg. ......................... 436, 644 
Ltd EE 199, 244 
ou EE Ee EE 
ERT AAA EE 
Ren E EEN . 624, 378 
German PA A Ee, E 
COND TACT EE 144, 603 
AI A EE 37,351 
(CEET 1, 111, 939 
Netherlands. -___.....-.._-_---._-.._..--.----.-.----- 3, 773 
OWA AA CILE 353, 610 
POPU A a Ve as eee 344, 746 
Sweden- EE 134, 496 
Switzerland... EE 98, 787 
United KIDnPdonm EE, dc EL ee RA 
AA AA Ee 112 
3, 924, 381 
Asía: 
British Malaya AA A 
A A A C EE 
French IndOCchlIB8 Steet 
Hong KODE- ono nicis huele EE 
Netherlands TGCS EROR QR A ERES AAA A UNES 
n s and ^Lrans-Jord3ti«-- coa cole sled tou eo VE 
Other PN ats Sete ee needa ei TEE 26 
26 
Africa: 
o couse ce teeta id ote A 561, 830 
Belgian Cong0:2 625203 cc ee we di 
British West Africa... . llc cl cc ccc ll lll l 47, 220 
Canary Islands. ................. Loc LLL Lll lll... 12, 555 
SE Verde Islands- Loo lc cc Lll Lll 7, 621 
French West ATTICS AAA etse 67, 229 
Madeira Islands x are A te 14, 123 
Morocco, Rrench. e ees Eeer 76, 347 
Spanish Africa... ------------------------------- 15,725 
AO A A 70, 245 
Other ADi A A 9 
872, 904 
Oceania. sr td td a eee 4,476 
27, 958, 192 


41, 208, 578 


1947 


311, 029 


1, 052, 370 


2, 057, 411 
107, 553 


68, 605, 702 


1 Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign trade, which 
aggregated 1,784,956 tons in 1945, 1,380,514 tons in 1946, and 1,689,328 tons in 1947. 


COAL—BITUMINOUS AND LIGNITE 333 


TABLE 50.—Bituminous coal exported from the United States, 1945-47, by 
customs districts, in net tons 


[U. S. Department of Commerce] 


Customs district 1945 1946 1947 
North Atlantic: 
Maine and New Hampshire. ` 12, 087 33, 495 57, 408 
Massachusetts eee) eee eee eee 1, 691 61 
New EE 36, 027 701, 602 | 1, 382, 037 
Philadelphia. LL LL cc c Lc ee 1, 160, 647 2, 492, 021 2, 740, 855 
Rhode Island........................ o css ccc cc coss ss eee Te tee 
South Atlantic: 
AAA |e ere ee EEN 10, 708 
Maryland- es ota oh secu eade ee ie Se LL 2, 269, 026 6, 450, 702 10, 871, 709 
North Carolina. 0 coc eee E A 
South Carolla- accent orinal 294, 753 1, 369, 553 1, 814, 889 
Noa: A A II 1, 643, 106 4, 437, 316 20, 194, 474 
Gulf Coast: 
Florida. .............. cnn 986, 940 1, 363, 403 2, 015, 102 
Galveston ___......_.._.-_____.._.-__ 22 Ll. e 89, 128 633, 911 434, 150 
MODs a at ge ees te AE 347, 207 809, 566 1, 427, 881 
New Orleans ee eee 19, 650 20, 129 315, 944 
ne TEEN A AI 531, 302 731, 418 
Mexican border: ) 
ATICO EEN 338 264 272 
PN PESO EE SS 277 58 . 45 
EI L o EE 21 27 27 
Pacific Coast: 
Los Angeles 2 2l Llc A 334, 727 142, 522 
Do visi es c Le A E ER 138,019 | 379, 239 
Ban Dice EE 164 92 83 
San Francisco_...........-...._....__..........----- 14 15 l 20 
Washington....... RES A AE AA EHI NOS 1, 020 92, 037 301, 035 
Northern border: | 
dt EE 1, 413, 882 1, 580, 304 1, 548, 629 
OVC EE? 583, 981 1, 199, 033 1, 505, 335 
RI EE EE 15, 555 30, 360 23, 392 
Duluth and Superior- ---------2---2-2-------------- 273, 868 300, 414 385, 036 
MIGDIEAH AAA a a aD 2, 297, 837 2, 369, 744 3, 046, 644 
Montana and Idaho... ooo. 9 48 | 4, 431 
A A A P 10, 825, 722 10, 433, 093 11, 619; 905 
ROChOSLOT iaa cias 3, 155, 747 2, 899, 833 3, 829, 918 
A cl AMM A 2, 523, 021 2, 876, 940 3, 677, 266 
Vermont: e da a e ii 1, 263 2, 517 4, 106 
Wisconsin... 468 538 193 
Miscellaneous: 

FT EEN 78 413 204 
COLOR AAA ERE RES Bee seek oe 3, 037 
¡E A EE WEE 70, 346 3, 282 
IE AAA A AAA ER 
ii IA A EE 5,984 1. --------- 
EEN 4, 356 3, 381 | 11, 210 
gra AR AA AS 4 325 
A EE AS 12,208 |....------------ 


27, 956, 192 1 41, 208, 578 2 68, 605, 702 


1 Includes 8,824 tons, representing export shipments (except by air) individually valued under $25, data 
for which are not separately classified by customs districts. 
3 Includes 192,905 tons, representing shipments on vessels operated by the U. 8. Army or Navy. 
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TABLE 51.—Shipments of bituminous coal to noncontiguous territories, 1945—47 


[U. S. Department of Commerce] 


Territory 


Alaska: 


Anthracite................ 
Bituminous..............- 
Hawaii. ................-.-..- 
Puerto Rico. ................. 
Virgin Islands. ............... 


Net tons 


| ——— 


1946 
Value Net tons Value 
$464, 053 7, 865 $111, 451 
17, 586 259 7, 174 
50, 204 11, 526 73, 121 
218, 066 53, 771 361, 170 


1947 


Net tons 


6, 860 


365 


9, 148 


44, 514 


Value 


$112, 272 


78, 593 


334, 149 


WORLD PRODUCTION 
TABLE 52.— World production of coal and lignite, 1940-47, by countries, in 


thousands of metric tons ! 
[Compiled by B. B. Mitchell and P. Roberts] 


Country ! 


1942 


1943 


1944 


1945 


1946 


1947 


a ES |S | ES |S | A | aS | tent | mt | ee 


North America: 
Canada: 
Coal 


Lignite. .............- 


United States: 

Anthracite 

sylvania)... 

Bituminous. - 

Lignite....... 

South America: 

Argentina 3....... 

Brazil: 


Europe: . 
Albania: Lignite 5 
Austria: 


Lignite....... 


(Penn- 


1, 207 


See footnotes at end of table. 


251, 970 
244, 643 
365 


1, 250 
11, 720 


2, 522 
2, 306 


11, 591 
4, 610 
7 


1, 025 


55, 015 
532, 903 
2, 404 


40, 531 
1, 896 


158, 616 
254, 604 
370 


1,376 
11, 296 


439 
1, 934 


12, 497 
383 


25, 241 
1, 336 


135, 336 
230, 808 
190 
7 1,050 
78, 400 
(2) 
OI 
8, 313 
243 


14, 776 
1, 382 
8 


977 


65, 688 
159, 876 
125 


722 
5, 630 


1, 178 
1, 521 


8, 314 
499 


12, 964 
1, 424 


850 


16, 216 
22, 362 


( 
Q) 
45, 229 
2, 094 
85, 758 
160, 450 
140 


1, 060 
7, 192 


1, 317 
], 825 


10, 104 
474 
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TABLE 52.—World production of coal and lignite, 1940-47, by countries, in 


thousands of metric tons '—Continued 


5161 
2 


See footnotes at end of table. 


000 


(2) 


194, 869 


(2) 
Q) 


(2) 


3 15,000| -8 20, 000 
1 2) 


ep ep om ep op e — a o | olim 


Country ! 1940 1941 1942 1943 1944 1945 
KE 
oland: 
Coal. EEN 8 77,077| 8 76,343) 8 83,972) 891,362) 987,389 27, 366 
" Tinite Geteste (2) (2) (2) (2) (2) (2) 
ortugal: 
Coal AN 369 435 438 403 426 436 
E Lignite......-..-..-- 64 84 108 106 127 163 
umania 
Coal 23h sree 297 264 306 202 211 
T Lignite NECNON EE 2, 984 2, 195 2, 367 2, 604 2, 069 1, 820 
pain: 
AN aa 8, 862 8, 763 9, 257 9, 591 10, 485 10, 732 
Lienite 569 793 1, 106 1, 112 1, 202 1, 351 
Svalbard (Spitsbergen) -- 565 BOO) ct EE, fad 6 
Sweden Sad ohn EE 498 557 §82 557 570 615 
Switzerland: 
uS 8 72 184 157 71 ) 311 
baie AS A AMARO 8 27 75 74 
Coal................- 148, 700| 146,800] 590,000| 5 131, 400| $ 118, 000| 5 146, 000 
U nd — 15, 900 (2) (2) (2) (2) (2) 
nited Kingdom: 
oe ed et RE ...| 227,899] 209, 656| 208, 231| 202,112); 195,839] 185, 706 
Qi E MET (4) 3 (9 (4) m 
Lignite. ......... (4) (4) 1 1 2 3 
bin a 
El cce cae eg 
Ee Ina mg 7, 310/011 1,160) © (2) (2) 
Asia: ` 
China: 
ET i ae 
anchuria): 
DEE tele SC Sg 46, 481 58, 426 65, 267 562 713| 3 62, 465 16, 200 
Lignite.......... 346 397 419 , 
Formosa............- 52,080/  2,885| 52,360| 52,500 52,50| (2) 
hob = GE 29, 29, 937 29, 906 25, 921 26, 546 29, 635 
ochina, French: 
77:1 EE 2, 470 2, 308 1, 218 996 533 231 
Lignite_..........-.- 30 21 24 25 4 
vies Me. EE 92 90 82 69 100 § 150 
apan: | 
Gould 16 57, 309| !9 55, 602| 1% 54, 179] 19 55, 539| 10 49, 335| !9 22, 371 
e Lignite 16 298 16 408} 16 1,607] 162 876) 162,304] 10 1, 643 
orea: 
oal. ATIE ATAN 3, 153 3, 519 3, 898 4, 157 4, 530 (2) 
Lignite.............. 2, 588 , 638 2, 958 2, 430 2, 519 (2) 
Malayan Union......... 794 18 §23 5 249 6 497 5 416 5 206 
Netherlands Indies. ` ` DI 51,500 872 1, 038 753 (2) 
Philippines, Republic of. 5 61 560} (3) (2) (2) (2) 
Syria and Lebanon: 
" GE EEN 2 8 7 1 2 2 
urkey: 
C EE 3, 019 3, 020 2, 510 2, 071 2, 383 2, 150 
ee ee 219 264 409 414 533 571 
Dai) eo | @ | @ | @ | @® | @ 
amica , 
geria 
Coal ) 55 { 80 148 117 120 162 
 Lienite 3 7 1 1 (2) 
ME Congo........... 23 30 43 69 49 E: 
adagascar..._..._....__]__.__.._- 1 2 1 2 
Morocco, French........ 143 139 119 102 134 179 
Nigeria.................. 313 16 409 16 471 (3) 651 679 
Portuguese East Africa.. 20 17 7 13 16 12 
nen aegis soto aa 1, E 1, 103 1, yh 1, d 1, ye l; Gro 
unisia: Lignite. — 
Union of South Africa... 17, 176 18, 337 20, 408 20, 561 22, 987 23, 554 


5 1, 200 2 
29, 747 121327, 350 
202 248 
5 150 5 150 
19, 823} 20,331 
2, 356 2, 820 
17 237 17 359 
17 95 17 38 
228 230 
73 288 
48 74 

(4) (2) 
2,312| 2,623 
628 

(2) (2) 
215 205 

(?) (2) 

102 en 

(3) 2 
222| 18 202 
648 591 

16, (2) 
1, 613 1, 508 
95 18 58 
23, 635! 23,818 
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TABLE 52.—World production of coal and lignite, 1940-47, by countries, in 
thousand of metric tons '—Continued 


Country! 1940 1941 1942 1943 1944 1945 1946 1947 
Oceania: _ 
Australia: 
New South Wales... 9,703! 11,955) 12,433) 11,714) 11,280) 10,402) 11,397; 11,873 
Queensland.......... - 1,306 1, 477 1, 663 1, 727 1, 686 1, 661 1, 593 1, 910 
South Australia. . 1, Dene ae. 35 42 138 183 
'Tasmania........... 84 111 137 148 146 151 161 170 
Victoria: 
Coal licences 272 332 318 292 262 251 194 178 
Lignite..... arces 4, 347 4, 639 5, 013 5, 173 5, 097 5, 533 5, 799 (2) 
Western Australia... 566 591 7 552 6 732 
New Zealand: 
A 1, 163 1, 199 1, 194 1, 157 1, 085 974 } 2. 825 
Lignite.............. 1, 393 1, 483 ], 529 1, 676 1, 766 1, 899 1, 865 i 
Total, all grades. ` IL. 799, 000/1, 872, 000/1, 897, 00011, 845, 000| 1, 755, 000|1, 359, 00011, 487, 000| 1, 639, 000 
Lignite (total of items shown 
abovei. cocoa 301, 000} 315,000} 327,000} 338,000} 303,000} 168,000) 231,000) 237,000 
Bituminous coal and anthra- 
cite (by subtraction) .....__|1, 498, 000)1, 557, 000|1, 570, 000} 1, 507, 000} 1, 452, 000]1, 191, 000) 1, 256, 000 |1, 402, 000 


1 Coal is also mined in British Borneo, Faroe Islands, Italian East Africa, and Karafuto, but production 
figures are not available. | 

2 Data not available; estimate included in total. 

3 In addition, the following quantities of asphaltite were produced and used as solid fuel: 1940, 9,117; 
1941, 16,646; 1942, 56,387; 1943, 105,625; 1944, 98,600; 1945, 126,100 tons; data for later years not available. 

4 Production less than 1,000 tons. 

5 Estimate. 

6 Includes Northern Territories and Sub-Carpathia; in addition, beginning in 1941, includes Eastern 
Hungary and Transylvania; and beginning in 1942 includes Southern Territories. Data represents Trianon 
Hungary subsequent to October 1944. 

7 January to October, inclusive. — l 

8 Includes that part of Germany which is under Polish administration (east of the Oder and Neisse Rivers). 
i d eee opencast coal as follows, in thousands of tons: 1942, 1,329; 1943, 4,498; 1944, 8,786; 1945, 8,245; 1946, 

, , , 9 . 

10 Estimated production of Croatia. | 
. 11 January to June, inclusive. ` 

12 Excludes production of Pakistan for the period August to December, inclusive. 

18 Data represent 90 percent of total production. 

14 Fiscal year ended Mar. 20 of year following that stated. 

16 Preliminary and subject to revision. 

16 Fiscal year ended Mar. 31 of year following that stated. 

17 South Korea only. 

18 January to September, inclusive. 
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GENERAL SUMMARY 


RODUCTION of Pennsylvania anthracite in 1947 totaled 
fF 57,190,009 net tons, a decline of 5 percent from the output in 
1946. The principal reason advanced for the decline in produc- 
tion was inadequate stocking of anthracite for winter consumption 
by home owners. About 80 percent of the anthracite output is nor- 
mally used for space-heating purposes, and if a large part of the annual 
requirement is not purchased and stored by consumers during the 
summer months it is difficult for the industry to step up production 
during the winter months sufficiently to meet the increased seasonal 
demand. Thus, many domestic consumers could not obtain adequate 
supplies of certain desired sizes during the winter of 1947-48. Pro- 
duction from deep mines accounted for 65 percent of the total output, 
strip pits 22 percent, and culm banks 11 percent, and 2 percent was 
recovered by dredging operations from streams in the anthracite 
region. The recovery of coal from culm banks declined .24 percent : 
from 1946, and the tonnage obtained from strip-pit operations was 
slightly under that in 1946. The industry operated 259 days com- 
pared with 271 days in 1946. The demand for anthracite in foreign 
countries was extremely strong during 1947, and exports reached a 
record peak of 8,509,995 tons for the year. Shipments to Canada 
totaled 4,470,034 tons, and virtually all of the remainder was shipped 
to European countries. In the fall of 1947, when it became apparent 
that continuing heavy exports to Europe would adversely affect the 
supply situation in this country, an embargo was placed against the 
shipment of certain sizes to that area in the winter months. During 
the 1947-48 coal year, 83 percent of the anthracite shipments was des- 
tined to the New England and Middle Atlantic States. Of the total 
shipments, 86 percent moved by rail and 14 percent by truck. 
The Anthracite Institute greatly extended its research program on 
the utilization of anthracite. Funds were approved by the Congress 
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for establishing a Bureau of Mines anthracite research laboratory at 


Schuylkill Haven, Pa. 


Statistical Trends.— Tables 1 and 2 present pertinent statistical data 
on the Pennsylvania anthracite industry. 


TABLE 1.—Salient statistics of Pennsylvania anthracite industry, 1948-47 


1943 1944 1945 1946 1947 
Production: 
Loaded at mines for shipment: 
Breakers.................... net tons..|150,812,873| 53, 067, 227| ! 45, 249, 706| 50, 115, 427| 1 48, 073, 153 
Dee EE do....| 1 2, 401,065| 3, 492,187) 12,551, 426 3, 106, 521| 1 2, 009, 233 
Dredges. .......................- do.... 821, 899 1, 081, 156 741, 319 886, 639 970, 027 
or [3 West trade and used by em- | 
TOROS HUE net tons..|  4,233,732| 3,765,641] 4,273,864)  4,435,536| 4,232,871 
Used: at Yt collieries for power and heat 
net tons.. 2, 374, 051 2, 295, 152 2, 117, 594 1, 962, 750 1, 904, 725 
Total production.............. do....| 60, 643,620} 63,701,363| 54,933,909| 60, 506, 873| 57,190,009 
Value at breaker, washery, or dredge...... $308 816, 018 $354, 582, 884 $323, 044, 435 $413, 417, 070 $413, 019, 486 
Average sales realization per net ton on 
breaker shipments: 
Domestic: 
Lump and Broken.................... $6. 77 $7. 47 $8. 02 $9. 23 $10. 07 
1 APEE PENE A Pa re ÓN $6. 96 $7. 56 $8. 13 $9. 38 $10. 08 
OUR $6. 96 $7. 57 $8. 10 $9. 40 $10. 03 
SC EE EE $6. 97 $7. 58 $8. 12 $9. 42 $10. 05 
Eos RI LE LEER LUE ES $5. 48 $6. 11 $6. 62 $7. 79 eg. 
; "Total domestic. .-------------------- $6. 76 $7. 38 $7. 93 $9. 21 $9. 82 
eam: 
Buckwheat No. 1.....................- $4. 00 $4. 52 $4. 79 $5. 53 $5. 82 
Buckwheat No. 2 (Rice)............... $3. 12 $3. 59 $3. 91 $4. 52 $4. 83 
Buckwheat No. 3 (Barley)............ $2. 25 $2. 53 $2. 65 $3. 11 $3. 56 
Buckwheat No. 4...................... $1. 55 $1. 82 $1. 85 $2. 09 $2. 38 
Other (including SHE) eege eer $1. 13 $1. 39 $1. 58 $1. 90 $2. 17 
"Lotal Stel. classes $3. 02 $3. 42 $3. 56 $4. 08 $4. 32 
Total all sizes........................ $5. 38 $5. 91 $6. 26 $7. 25 $7. 05 
Percent by sizes in total breaker shipments: 
Domestic: 
Lump and Proken MERE ET ues 0.4 0.3 0.3 0.3 0.5 
EB. EE 7.1 7.1 6.5 6.3 - 5.8 
BLOVO AA ee Ee 22. 4 21.9 21.7 22. 0 21.7 
Gaeren EEN 24. 5 25.2 25. 5 25.8 25.1 
E REE ENTIN Db op ML 8.7 8.3 7.8 7.4 7.3 
Total domestic. ..................... 63.1 62.8 61.8 61.8 60. A 
Buckwheat NO. A E 14.2 14. 2 14.1 13.9 13. 5 
Buckwheat No. 2 (Rice)............... 8.3 8.5 8.1 7.8 7.7 
Buckwheat No. 3 (Barley)............ 9.9 9.7 9.9 9.8 10. 2 
Buckwheat No. 4...................... 3.0 3. 1 3.6 4.0 5.3 
Other ene 19 nema 1.5 1.7 2. 5 2.7 2.9 
Total steam. ee weree Lc c arca 36. 9 37.2 38. 2 38. 2 39. 6 
Producers’ stocks 2.............. net Long 329, 000 445, 000 130, 000 251, 168 702. 109 
Exports EE do....| 4,139,000} 4,186,000) 3,691,000) 6,497,245) 8,509,995 
Imports E EE do... 166. 12, 9, 5 10, 
Consumption (apparent)............ do....| 57,100,000| 59,400,000| 51,600.000| 53,900,000} 48, 200, 000 
Average number of days worked..........- 27 260 259 
Average number of men employed......... 79, 153 77, 591 72, 842 78, 145 78, 600 
Output per man per day........ net tons.. 2. 78 2. 79 2. 70 2.84 2. 78 
Output per man per year........... do.... 751 815 751 770 720 
Quantity cut by machines.......... do.... 1, 624, 883 1, 336, 082 1, 210, 171 1, 232, 828 1, 209. 983 
Quantity mined by stripping......- do....| 8,989,387; 10, 953,030} 10,056,325} 12, 858, 930 12, 603, 545 
nd loaded by machines under- 
o KEE net tons..| 14, 745,793} 14,975,146} 13,927,955) 15, 619, 162| 16,054,011 
Distribution: 
Total receipts in New England 4 
net tons... 5, 722,000} 6, 222, 060 5,081,000} 5, 643,076; 4,737,946 
Exports to Canada 3___.......-...- 9....| 4,097,000} 4,144,000;  3,393,000|  4,513,637| 4,470,034 
Loaded into vessels at Lake Erie 5 
net Long 661, 000 1, 066, 000 1, 234, 000 1, 112, 906 930, 040 
Receipts at Duluth-Superior 9...... do.... 302, 000 580, 000 ] 639, 900 446, 605 


1 Small quantity of washery coal included with **Breakers."' 


2 Anthracite Committee. 
3 U. 8. Department of Commerce. 


4 Commonwealth of Massachusetts, Division on the Necessaries of Life; and Association of American 


Railroads. 
8 D and Coal Exchange, Cleveland, Ohio. 
8. Engineer Office, Duluth, Minn. 
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Anthracite Institute.— The Anthracite Institute continued its 
extensive research program on various phases of the utilization of 
anthracite at its large laboratory in Wilkes-Barre, Pa. The anthra- 
tube, a new kind of automatic anthracite-burning equipment, de- 
veloped by the Anthracite Institute, was improved greatly. The unit 
is now being produced by a number of heating-equipment manufac- 
turers, and several hundred have been installed throughout the 
anthracite market area. The institute began a large advertising pro- 

am to present the many advantages of anthracite and anthracite- 

urning equipment to the public. This campaign, coupled with an 
expanded research and dealer training program, is evidence that the 
industry is taking aggressive steps aimed at holding present customers 
and obtaining an increasing share of the future fuel market. Repre- 
sentatives of the institute appeared before various Government 
agencies in opposition to the extension of natural-gas lines into the 
anthracite markets, and the institute was influential in having re- 
moved the import duty of 50 cents per ton on Pennsylvania anthracite 
entering Canada. The Anthracite Institute Weekly Bulletin pre- 
sented valuable information to industry and the public on matters 
pertinent to the industry—particularly on production and require- 
ments. 

Anthracite Committee.—The Anthracite Committee adopted new 
standard size specifications, effective July 28, 1947, which are shown 
in table 3. The committee kept the industry well-informed on the 
subjects of production, employment, and other phases of the industry, 
and was also active in matters relating to the “bootleg” element within 
the anthracite-mining industry. 

Labor Relations.—A new wage agreement for the anthracite indus- 
try was signed by representatives of the anthracite operators and the 
United Mine Workers of America on July 10, 1947, to supersede the 
contract consummated on June 7, 1946. The new agreement granted 
& $1.20 a day increase for both inside and outside men and an additional 
levy of 5 cents per ton for the Anthracite Health and Welfare Fund. 
Aside from doubling the Health and Welfare Fund levy, the only 
amendment to the contract designates the 1948 vacation as that 
period beginning on the morning shift of June 26, 1948, and ending on 
the morning shift of July 6, 1948. The vacation pay of $100 was 
continued. 

À joint statement released by the United Mine Workers of America 
and the anthracite operators upon signing the agreement is as follows: 

The prompt adjustment of the existing anthracite wage agreement through 
collective bargaining is made possible by the completely satisfactory relationshi 
which exists in that industry between the anthracite operators and the UMW 
and its membership. 

The industry, during the past year, has enjoyed wholesome and effective 
cooperation between the contracting parties as a result of the successful negotia- 
tion of the existing agreement in 1946. 

In May 1947, trustees of the Anthracite Health and Welfare Fund 
announced the establishment of a death-benefit program providing for 
the payment of $1,000 to the beneficiary of each United Mine Worker 
member in good standing, in districts 1, 7, and 9, who dies accidentally 
or from natural causes. Retroactive coverage to June 1, 1946, the 
day on which the fund was created, is provided in this program. 
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TABLE 3.—Standard anthracite specifications approved and adopted by the 
Anthracite Committee effective July 28, 1947 


Percent 
| Maximum im- 
Round test mesh, 0 Undersize : 
ver purities ! 
inches size 
maxi- esl ini 
mum axi- - 
mum anun Slate | Bone | Ash 3 
pokeren Through 434. ` LL 1% 2 11 
Over 3M to? 15 2116]. 2| noU eie 
EEN Through 34 oz DU AA ÓN 1% 2 11 
Over TI -00 --|-0------ - 15 d A DEA GE 
BIYO E Through 27íe. .......- 41 A IERI 2 3 11 
Over 186 ooo lo ...... 15 7161 A A GEES 
IN 1 EE Through 156. ` rg A PA 3 4 11 
¡07557 IO ON 15 1675 A O. betes 
hu EE Through 1346......... "18. EE, AR 4 5 12 
Over E AMA AA 15 rg O A etm 
Buckwheat No. 1.................. Through 94e... ....... JO. To s duc ee ee 13 
Over Aug ............. |----.--- 15 ee S REED epa 
Buckwheat No. 2 (Rice)........... Through 5(6.......... 10:1 oe A E, E 13 
Over Ab. ........... NNNM 17 rg LEE, A A 
Buckwheat No. 3 (Barley)......... Through %s......-... 10 E EN EL AN A 15 
Over 32. __..-.--.-.--|---..--- 20 10: EE, EE A 
Buckwheat No. 4....-..-..-.------ Through Aa. 20- WEE e - MODE ONE 15 
Over 364. A |-------- 30 a LUE RENS RICE, PEN 


Buckwheat No. 5.................. Through 364.......... 30 (3) CN A EE 16 


1 When slate content in the sizes from Broken to Chestnut, inclusive, is less than above standards, bone 
content may be increased by 11% times the decrease in the slate content under the allowable limits, but slate 
content specified above shall not be exceeded in any event. A tolerance of 1 percent is allowed on the maxi- 
mum percentage of undersize and the maximum percentage of ash content. 

The maximum percentage of undersize is applicable only to anthracite as it is produced at the preparation 


nt. 
“Slate” is defined as any material which has less than 40 percent of fixed carbon. 
““Bone” is defined as any material which has 40 percent or more, but less than 75 percent of fixed carbon. 
: et or MEE are on a dry basis. 
O : 


Research. Research was continued on an expanded basis by the 
Anthracite Institute on various subjects dealing with the utilization 
of anthracite. The anthratube heating unit was improved further 
and is now being manufactured and installed throughout the primary 
anthracite market area. The basic elements in this new method of 
burning anthracite are the anthratube and centrifugal heat-absorber 
principles. These revolutionary principles of combustion give de- 
signers and manufacturers of automatic anthracite-burning equip- 
ment new fundamentals with which to work. Research on the re- 
covery, upgrading, and utilization of the fine sizes of anthracite is 
receiving considerably more technologic and economic consideration 
than in the past, and the Anthracite Institute is doing considerable 
work on this program. In addition to the research being conducted 
at the institute laboratory, the Anthracite Institute and the Com- 
monwealth of Pennsylvania have since 1939 sponsored:& research 
program at Pennsylvania State College. The principal purpose of 
the State college program has been upgrading of the smaller sizes by 
extending present uses and finding new ones. Studies have been 
made on the production of city gas by water-gas machines, the pro- 
duction of synthesis gas with air and oxygen, and the use of anthra- 
cite in cupolas. Research work has also been done on the blending 
of anthrafines with bituminous coal in producing coke. Transactions 
of the Sixth Annual Anthracite Conference at Lehigh University, 
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Bethlehem, Pa., May 1948, give a detailed discussion of these and 
other related subjects. 

The Bureau of Mines research program on anthracite has also been 
expanded. Investigative work on the anthracite-mine flood problem 
had as its main objectives collection of factual data on infiltration of 
surface water into underground workings, location of underground 
water pools, a study of the “buried valley" of the Susquehanna 
River, and determination of the extent of Pennsylvania anthracite 
reserves. Water already present in the anthracite mines and the 
infiltration of additional quantities present a serious problem to the 
anthracite industry, and the Bureau of Mines plans to do considerable 
work on it during the next few years. 

A number of studies dealing with mechanical mining in anthracite 
operations have been undertaken by the Bureau. Among these is 
the design and construction of a scraper-shaker loader to solve the 
problem of transportation delays in mechanizing development work 
in thin, steeply pitching anthracite beds. Tests were made also on 
shearing machines to determine their suitability for use in anthracite 
mines. A vibrating-blade coal planer was designed and construction 
started on it. 

Further enlargement of the Bureau’s research work is expected 
when the new $450,000 Anthracite Research Laboratory is completed 
at Schuylkill Haven, Pa. This laboratory, for which a 14-acre site 
has been donated to the Government, will serve as an information 
center for the Bureau’s scientific research on anthracite. | 

Imports and Exports.— The demand for Pennsylvania anthracite in 
foreign countries during 1947 was without precedent in the history 
of the industry; and exports in that year totaled 8,509,995 net tons, 
surpassing by more than 2,000,000 tons the 1946 record of 6,497,245 
tons. Exports of anthracite to Europe, totaling 3,918,463 tons, 
were the greatest in history. Belgium and France received approxi- 
mately 71 percent of these shipments. About 66 percent of the 
European tonnage consisted of Buckwheat No. 1 and smaller—sizes 
that were not in great demand in this country during the winter of 
1947-48. The larger sizes shipped abroad moved principally in the 
summer months of 1947, when American consumers failed to stock 
those sizes for winter consumption. However, when it became appar- 
ent that the fuel situation in this country might become critical, the 
Office of International Trade placed an embargo, effective October 1, 
on shipments of Pea and larger sizes to Europe, and this restriction 
was not lifted until April 1, 1948, when supplies of domestic coal 
again became more plentiful. 

Canada, which for many years has been considered an important 
part of the American market, received 4,470,034 net tons of anthracite 
in 1947, as compared to the 4,513,637 tons imported in 1946. Canada 
is justly considered the anthracite industry's secondary market, since 
it consumes about 8 percent of the total anthracite shipments. 
Toronto is exceeded in the consumption of anthracite only by New 
York City and Philadelphia, and in the 1946—47 coal year this Cana- 
dian city received 1,196,478 tons. One of the principal reasons for 
our greatly increased exports to Canada in the last several years has 
been the inability of Great Britain to export anthracite to the Domin- 
ion in quantities approaching its prewar shipments. In 1947, exports 
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of anthracite from Great Britain to Canada totaled only 51,660 net 
tons, compared with average annual shipments of 1,200,000 tons 
before the war. The great demand for Pennsylvania anthracite in 
Europe is also related with the low production of coal in Great Britain 
and with decreased output in the other European coal-producing 
countries. | 

Imports of anthracite into the United States are negligible and con- 
stitute but an insignificant part of our total consumption. Details 
on imports and exports are given in tables 38 and 39. 


OUTLOOK 


Strong demand for Pennsylvania anthracite should continue 
throughout the winter of 1948—49, and it is expected that the market 
will readily absorb all available supplies. Shipments to Canada should 
approach 4,500,000 net tons. Exports to Europe are expected to 
decline to approximately 1,800,000 tons in the 1948-49 coal year. 
The cooperation of the Anthracite Institute with architects and manu- 
facturers of primary and auxiliary equipment for burning anthracite 
should be of material assistance to the anthracite industry in retain- 
ing old customers and obtaining new ones. It is expected that the 
extensive advertising campaign conducted under the auspices of the 
Anthracite Institute will greatly benefit the industry. 


SOURCES AND ACKNOWLEDGMENTS 


Annual statistics on the Pennsylvania anthracite industry are 
prepared, for the most part, from reports received direct from pro- 
ducers and shippers. As a result of the canvass, coverage is obtained 
for more than 99 percent of the tonnage, and information on the 
remainder is either obtained by personal visits by a representative of 
the Bureau of Mines or is educed from reliable collateral evidence. 
All information is furnished voluntarily by the respondents and, as is 
customary with statistical surveys of the Bureau, is treated con- 
fidentially. 

In compiling the various data, pertinent statistics prepared by the 
Pennsylvania Department of Mines, the Anthracite Committee, the 
Anthracite Institute, and the Association of American Railroads have 
been used to advantage. The Bureau of Mines gratefully acknowl- 
edges the cooperation of these organizations and others from whom 
information has been received. 


PRODUCTION 


Production statistics contained in this chapter on the Pennsylvania 
anthracite industry include coal from deep mines, strip pits, culm 
banks, purchases from “bootleg” operators, and river (or creek) 
coal recovered from the streams draining the anthracite fields. "The 
small quantity of semianthracite produced in Sullivan County 
(42,960 net tons in 1947) is included also for historical comparison. ` 
Total production from these sources in 1947 was 57,190,009 net tons, 
a 5-percent decline from the 1946 output of 60,506,873 tons. See 
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tables 4 to 9 for production and shipments by regions, fields, and 
counties. Table 10 shows percentages, by regions, of various sizes in 
relation to total breaker product. 


TABLE 4.—Pennsylvania anthracite produced, 1943-47, by fields, in net tons 
[The figures of breaker product include a certain quantity of culm-bank coal, which amounted to 4,481,348 


tons in 1947] 
Field 1943 1944 1945 1946 1947 
Eastern Middle: 
Breakers casco dicos 6, 140, 224 5, 905, 623 | 15,005, 245 5, 057, 619 4, 270, 240 
Waaherieg 022.2. 356, 450 403, 688 1 342, 116 282, 481 315, 014 
Total Eastern Middle.......... 6, 496, 674 6, 309, 311 5, 347, 301 5, 340, 100 4, 585, 254 
Western Middle: 
Breakerg.-.. oo incio 12,577,769 | 12,721,704 | 11,540,524 | 13,040,147 12, 147, 528 
VET anaana 280, 525 , 875 130, 789 §30, 246 591, 652 
Dredges.......................... 442, 608 385, 137 308, 976 362, 423 411, 804 
Total Western Middle.......... 13,300,902 | 13,645,716 | 11,980,289 | 13,932, 816 13, 150, 984 
Southern: p 
BFOBKOIS aic a sd ot 10, 519,946 | 12,194,069 | 10,916,769 | 11,817,427 11, 643, 071 
Washerles.......................- 1, 486, 803 2, 091, 473 1, 373, 578 1, 386, 125 237. 131 
a A ones 879,379 983, 046 896, 250 761, 131 796, 174 
Total Southern ------- 12, 886, 128 | 15,268,588 | 13,186,597 | 13,964, 683 12, 677, 276 
Northern: p 
Breaker8. --.ooooooocoocoococoo... 1 27,417,425 | 27,794,639 | 1 23, 503,306 | 26, 227, 918 25, 831, 439 
Waaberieg aMn 1 432, 021 531, 338 1 785,041 925, 427 , 368 
(RT EE 12, 750 , 554 ER 8, 840 11, 728 
Total Northern ...-......---.--.. 27,862, 1 28, 330, 531 24, 238,347 | 27,162, 185 26, 733, 535 
Total, excluding Sullivan County: l 
BIOBkKOIS Ee 1 56, 655, 364 | 58, 616,035 | 1 50, 965, 844 | 56,143,111 53, 893, 178 
Waaheries -000 MMMMiMMiMiM 1 2, 555, 799 3, 565, 374 | 12, 581, 524 3, 124, 279 2, 034, 165 
DrOG RS EE 1, 334, 737 1, 372, 737 1, 205, 226 1, 132, 394 1, 219, 706 
Total, excluding Sullivan 1 
CGounte ----------- 60, 545, 900 63, 554, 146 54, 752, 594 60, 399, 784 57, 147, 049 
Sullivan County: 
Dreakers Llc Lll.ll.- 97, 720 147,217 149, 505 85, 402 1 42, 060 
KT EE EEN [cet ceti 31, 810 21, 687 (1) 
Total Sullivan County......... | 97, 720 147,217 181, 315 107, 089 42, 960 
Grand total... 60, 643,620 | 63,701,363 | 54,933,909 | 60,506,873 | 57,190,000 


1 Small quantity of washery coal included with breaker. 
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TABLE 5.—Pennsylvania anthracite shipped, sold locally, and used as colliery 
fuel in 1947, by regions 


Shipments Local sales Colliery fuel Total 
Region —— ———— ——— — HO E 
Net tons; Value! |Netítons| Value |Net tons} Value | Net tons! Value! 
Lehigh l 
Breakers.......... 8, 504, 515|$63, 207, 656| 368, 778/$3, 186, 051] 290, 385|$1, 409, 452] 9, 163, 678,$67, 803, 159 
Washeries......... 200, 099| 1, 163, 277| 16, 219) tj 135, 788 1,110 5,084] 316, 428| 1,304, 149 
Dredges........... 46, 478 (SE MN A A RIEN 46, 478 93, 431 
Total Lehigh....| 8, 850, 092| 64, 464, 364| 384, 997| 3,321,839} 291, 495| 1, 414, 536] 9, 526, 584| 69, 200, 739 
Schuylkill: 
Breakers.......... 17, 535, 001|122, 270, 159|1, 141, 596| 8, 830,049] 221,464) 505, 765/18, 898, 061|131, 605, 973 
Washeries......... 823, 081| 2, 625, 627 3, 226 18, 430 1, 062 3,513] 827,369) 2,647,570 
Dredges.........-- 914, 649| 1,944,936] 219,888] 301,327 26, 963 23, 394| 1,161,500) 2,359, 657 
Total Sehuylkill.|19, 272, 731|126, 840, 72211, 364, 710| 9, 239, 806} 249, 489| 532, 672/20, 886, 930/136, 613, 200 
Wyoming: 
Breakers.........- 22, 003, 815|181, 933, 308|2, 464, 128/19, 010, 556/1, 363, 496| 3, 459, 543|25, 831, 439|204, 403, 407 
Washeries. ........ 887, 053| 2, 484, 320 3, 070 11, 440 245 854 890, 368| 2, 496, 614 
Dredges..........- 8, 900 20, 474 2, 828 6,506] EE, DEN 11, 728 26, 
Total Wyoming. |22, 899, 768/184, 438, 102|2, 470, 026/19, 028, 502|1, 363, 741] 3, 460, 397/26, 733, 535/206, 927, 001 
Total, excluding Sul- 
livan County: 
Breakers.........- 48, 043, 3311367, 411, 12313, 974, 502/31, 026, 656|1, 875, 345| 5, 374, 760153, 893, 178|403, 812. 539 
Washeries......... 2, 009, 233] 6, 273, 224 22, 515 165, 658 2, 417 9, 451| 2,034, 165| 6, 448, 333 
Dredges..........- 970,027| 2,058,841| 222,716|  397,833| 26,963 23, 394| 1, 219, 706| 2, 480, 068 
Total Loss Rs 51, 022, 5911375, 743, 188|4, 219, 733131, 590, 14711, 904, 725| 5, 407, 605/57, 147, 0491412, 740, 940 
Sullivan County: 
Breakers 3......... 29, 822 194, 957|  13,138| | 83,589|.........|.......... 42, 960 278, 546 


Grand total: 1947 |51, 052, 413|375, 938, 145|4, 232, 871/31, 073, 730|1, 904, 725| 5, 407, 605/57, 190, 009 413, 019. 486 
1946. |54, 108, 5871376, 908, 404|4, 435, 536/31, 487, 550|1, 962, 750| 5, 021, 116/60, 506, 873/413, 417, 070 


cent.............-- —5.6 —0.31 —4.6 —3.0 +7. 7 5.5 —0.1 


1 Value given for shipments is value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 

3 For purposes of historical comparison and statistical convenience, the mines of Sullivan County are 
grouped with the Pennsylvania anthracite region, although the product is classified as semianthracite ac- 
cording to the American Society for Testing Materials Tentative Standard. 

$ Includes a small quantity of washery coal. 
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TABLE 6.—Pennsylvania anthracite produced in 1947, classified as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, by 


regions, in net tons 


| From From 
Region and type of plant culm river Total 
Strip pits banks dredging 
Mechani- H d p pi 
cally loaded 
loaded 
Lehigh: 
Breakers.................- 620,615 | 5,087,310 | 2,684, 971 770,782 E 9, 163, 678 
EI AAA EE 19, 547 23, 162 273, 719 |...........- 310, 428 
A E E eee ee 46, 478 46, 478 
Total Lehigh. .......... 620,615 | 5,106,857 | 2,708, 133 | 1,044, 501 46, 478 9, 526, 584 
Schuylkill: . 
Breakers.................- 1,993,571 | 6,398,941 | 7,320,715 , 184, 834 |............ 18, 808, 061 
Meet AAA A EE 65, 187 762, 182 |............ 827, 369 
Dredges.:2.22252 c acces weedeat PO nu uter etel c ui LA 1, 161, 500 1, 161, 500 
Total Schuylkill........ 1, 993, 571 | 6,398,941 | 7,385,902 | 3,947,016 | 1,161,500 | 20,886, 930 
Wyoming: 
Breakers EE 13, 439, 825 | 9,362,784 | 2, 506,010 522, 820 |............ 25, 831, 439 
et MAA VE 2 7 EE E ré AAA 890, 368 
DEPedPes 2.22: AA ee AAA A A 11, 728 11,728 
Total Wyoming.......- 13, 439,825 | 9,366,755 | 2,506,010 | 1,409, 217 11,728 | 26,733, 535 
Total, excluding Sullivan i 
County: s 
Breakers.................- 16, 054, 011 | 20,849, 035 | 12, 511,696 | 4,478, 436 |............ 53, 893, 178 
Washeries. ...............|.--......... 23, 88,349 | 1,922, 298 |............ 165 
Dredpes APN AAA EE APA DE 1, 219, 706 1, 219, 706 
Je AAA A 16, 054, 011 | 20, 872, 553 | 12,600,045 | 6,400,734 | 1,219,706 | 57, 147, 049 
Sullivan County: Breakers 1..|...........- 36, 548 3, 500 2012 EIA 42, 960 
Grand total. ............ 16, 054, 011 | 20, 909, 101 6, 403, 646 | 1,219,706 [M.57, 190, 009 


From mines 


Underground 


12, 603, 545 


1 Small quantity of washery coal included with breaker. 
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TABLE 7.—Pennsylvania anthracite produced in 1947, classified as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, by 
fields, in net tons 


From mines 


Underground From culm | From river 
Field and type of plant banks dredging Total 
Strip pits 
Hand- 
loaded. i 
Eastern Middle: 
Dreakerg ocooocoo..... 2,021,311 | 1,379, 163 249,151 |............ 4, 270, 240 
Washerles. ee 19, 547 23, 162 272, 905 |............ 315, 014 
Total Eastern Middle.. 620,615 | 2,040,858 | 1,402,325 521, 456 |............ 4, 585, 254 
Western Middle; 
Breakers. ................. 1, 478, 799 | 4,864,786 | 4,196,777 | 1,607,166 |............ 12, 147, 528 
Washeries-_-..._........--.-]_-----------]_------------ 2, 597 589, 055 |------------ 591, 652 
DOGG AA EE, WE, i cato cc case Do ete 411, 804 411, 804 
Total Western Middle..| 1,478,799 | 4,864,786 | 4,199,374 | 2,190,221 411,804 | 13,150,984 
Southern: 
B 1 a Lo Ac 514, 772 | 4,600,154 | 4,429,746 | 2,099,299 |............ 11, 643, 971 
Wasberles. oon E ee 62, 590 174, 541 |............ 237, 131 
DYO0 AA A AA PA A 796, 174 796, 174 
Total Southern. ........ 514,772 | 4,600,154 | 4,492,336 | 2,273,840 796,174 | 12,677, 276 
Northern: 
Dreakerg ooo... 13, 439, 825-| 9,362,784 | 2, 506,010 522,820 |...........- 25, 831, 439 
Washerles................|...........- 3,971 E POUR Ee 890, 
DOGS isn cote Shon Ser ea EA AA E, EEN 11, 728 11, 728 
Total Northern......... 9, 366, 755 | 2,506,010 | 1,409, 217 11,728 | 26, 733, 535 
Total, i excluding Sullivan 
ounty: 
Breakers.................. 16, 054, 011 | 20,849,035 | 12, 511,606 | 4,478, 436 |............ 53, 893, 178 
Washeries.-__.....-...--.-]--.--..---.- 23, 518 88,349 | 1,922, nl , 034, 165 
Di EE, E, eee AAA A 1, 219, 706 1, 219, 706 
Eeer 16, 054, 011 | 20,872, 553 | 12,600,045 | 6,400, 734 | 1,219, 706 | 57,147,049 
Sullivan County: Breakers 1..|............ 36, 548 3, 500 2,012 |... 2. 42, 960 
Grand total............- 16, 054, 011 | 20, 909, 101 | 12, 603, 545 | 6,403,646 | 1,219, 706 | 57, 190, 009 


1 Small quantity of washery coal included with breaker. 
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TABLE 10.—Sizes of Pennsylvania anthracite shipped from breakers, 1945-47, 
by regions, in percent of total 


[Note that shipments of dredge and washery coal are not included] 


Percent of total shipments 


Size Lehigh region Schuylkill region | Wyoming region 


ee || cmos | eo | A | ones | an | msn | eo | ee 


Lump ! and Broken... ......................- 0.6| 0.6| 0.7 | 0.1 0.1 0.7 0.2| 0.2 0.3 
lA E EEE ME D MEA DLL A 5.8| 65] 50| 59) 5.2| 5.3| 7.4] 7.3 6. 5 
BLOVO a nasaan e 19.3 | 19.2 | 20.0 | 16.1 | 17.1 | 15.9 | 27.6 | 27.2 | 27.0 
CHOStO GG EE 22.1 | 21.5 | 21.7 | 21.8 | 22.7 | 21.2 | 30.2 | 30.0 | 29.5 
E A EEN 89| 8.2| 82| 8.9] 8.2| 7.6| 6.3 | 6.5 6.8 
Total domestic... 000000 0.. 56.7 | 56.0 | 55.6 | 52.8 | 53.3 | 50.7 | 71.7 | 71.2 | 70.1 
Buckwheat No. 1-0 ooo. 13.6 | 13.7 | 13.5 | 15.4 | 15.0 | 14.1 | 13.3 | 12.9 13.1 
Buckwheat No. 2 (Ricei ------0000000---.- 9.2} 92] 8.7 | 95] 8.5| 86] 64] 6.5 6.5 
Buckwheat No. 3 (Borlevi 9.9 | 10.4 | 10.1 | 14.3 | 13.9 | 14.6] 6.4] 6.3 6.8 
Buckwheat No. 4. ....... ooo. 3.5| 3.3 5.6 6.5 6.8| 9.0 1.4 2.1 2.1 
Other (including silt) 2... 7.1] 7.4] 65] 1.5] 2.5] 3.0 .8| 1.0 1.4 
Totalsteam «i2 251.22. oy ce ao etes: 43.3 | 44.0 | 44.4 | 47.2 | 46.7 | 49.3 | 28.3 | 28.8 | 29.9 
Total 
Size Sullivan County 
Excluding Sullivan] Including Sullivan 
ounty County ` 
Lump! and Broken. LL |. 031 0.3] 0.5] 0.3] 0.3 0.5 
Egg: o A II Alu cuius esse O 6.5| 6.3] 581 6.5| 6.3 5.8 
im IA ANUNCIO DUM MR 25.3 | 18.9 8.5 | 21.7 | 22.0 | 21.7 | 21.7 | 22.0 21.7 
As EE 28.4 | 20.8 | 29.7 | 25.5 | 25.8 | 25.1 | 25.5 | 25.8 | 25.1 
Eeer 12.7 | 12.3 | 15.4 7.8] 7.4 7.3 7.8 7.4 7.3 
Total domestic. -----.------------------- 66.4 | 52.0 | 53.6 | 61.8 | 61.8 | 60.4 | 61.8 | 61.8 | 60.4 
Buckwheat No. 1-0 ocio. 13.0 | 16.4 | 10.2 | 14.1 | 13.9 | 13.5 | 14.1 | 13.9 13. 5 
Buckwheat No. 2 (Rice) ...................... 2.3|30.2| 0.6| 8&1] 7.8] 7.7] 81| 7.8 7.7 
Buckwheat No. 3 (Barley)............... Ls. |-----. |: ----- |------ 10.0} 9.8|10.3| 9.9] 9.8| 102 
Buckwheat No. 4. ll 3.6| 4.0] 5.3| 3.6] 4.0 5.3 
Other (including sit). 18.3 | 1.4 | 35.6] 2.4| 2.7| 28] 25] 2.7 2.9 
38.2 | 39.6 | 38.2 | 38.2 | 39.6 


Total steam... 33.6 | 48.0 | 46.4 | 38.2 


1 Quantity of Lump included is insignificant. 


Before 1941, the Bureau of Mines did not include “bootleg” coal 
in production statistics of the anthracite industry; however, in 1941 
some recognized operators began purchasing run-of-mine coal pro- 
duced in “‘bootleg’’ holes for preparation at their plants and reported 
the cleaned product with their production. In 1946 these purchases 
totaled 352,112 net tons and in 1947, 604,060 tons. Segregation of 
this purchased “bootleg” coal from the output of the recognized 
industry would be impossible; it is, therefore, included in the various 
production tables in the Minerals Yearbook chapters on Pennsylvania 
anthracite for the years 1941-47. No attempt has been made to 
include in production figures any ''bootleg" coal other than that pur- 
chased by recognized operators. To compute output per man per 
day for the industry in 1941-47 it was necessary to deduct “bootleg” 
purchases from the total production reported by the recognized in- 
dustry, because adequate data are not available on the number of 
man-days required to produce a ton of “bootleg” coal. Details on 
this procedure are discussed further under Employment. 
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By Weeks and Months.—Tables 11 and 12 summarize weekly and 
monthly production of anthracite. Statistics on current output are 
estimated from records of carloadings and from reports obtained from 
trade sources. The weekly and monthly figures have been adjusted 
to the annual total as ascertained by direct mail canvass of the 
operators. | 


TABLE 11.—Estimated weekly production of Pennsylvania anthracite in 1947 


Week ended— | Net tons Week ended— Net tons 
Jans AA ER 1 505, 000 || July "Drees 1, 120, 000 
Dest E eet Bates cos 1, 219, 000 EE 1, 121, 000 
AAA EAN 117000011 tg, Doctora cuota cascos san 1, 130, 000 
AA A AN 1, 202, 000 E EUN , 183, 000 
EOD.- DEE , 244, 000 [MCN oe Ae end ean ee , 063, 
EE 1, 111, 000 AAA E A A. 1, 198, 000 
D EE , 000 MU diria 1, 204, 
EE 1, 053, 000 || Sept. 6..............................-. 949, 000 
Mare eet cece 1, 103, 000 Ido dox ie Gh hath ee is 1, 223, 000 
> A A i Pen EC 1, 056, 000 7 MUR CORE 1, 260, 000 
Ee 1, 199, 000 Decco te EE 1, 282, 000 
pu ea eee eat Cee cae 1,169,000 || Oct. 4.......................-.-....- 1, 293, 000 
DO MPH et Nr dee stag shoe , 194, 000 i) eee ioe Set oes 1, 335, 000 
Be E EE 807, 000 EE 1, 227, 000 
GEN 978, 000 DEE EEN 1, 234, 000 
10. et ale A cone 1,047,000 || Nov. 1..............................- 940, 000 
EE 1, 075, 000 DEE 1, 189, 000 
May Ee 1, 098, 000 A EA 1, 101, 000 
LEE 1, 060, 000 22 EE RE POR SE NEE OER irri S 1, 217, 000 
EE 1, 078, 000 EE 1, 061, 000 
e EE 1,088,000 || Dec. 6.......................-......- 1, 185, 000 
EH 838, 000 ¡A A EEE 1, 202, 000 
JUNO: arcos des 1, 112, 000 (LEE 1, 222, 000 
iY, CAPS pts ek Se er Ce ate ne ee nen eR eR 1, 159, 000 JULII ER UO TA 748, 000 
2) BEE 1, 225, 000 Ohi EEN 1 §22, 000 
Wee eras IA ee 1, 109, 000 
JULY Ate 98, 000 Calendar year................- 57, 190, 000 
p MEME HOUR HE TURN 1, 011, 000 


_ 1 Figures represent output of working days in that part of week included in the calendar year 1947. Pre- 
Geet? production for week of Jan. 3, 1948,{was 786,000 tons. Revised total for week of Jan. 4, 1947, was 
; ons. 


TABLE 12.—Estimated monthly production of Pennsylvania anthracite, 1940-47, 
in thousands of net tons ! 


Month 1940 194] 1942 1943 1944 1945 1946 1947 

EU EE 5, 783 5, 162 4, 5603] 4, 466 4, 970 4, 219 4, 968 5, 172 
February....................- 3, 648 4, 596 4, 801 5, 203 5, 811 4, 471 4, 774 4, 254 
Marcho ao 3, 881 4, 765 5, 116 5, 855 5, 512 5, 269 5, 476 4, 084 
ADHI EENEG , 853 3, 317 5, 185 5, 937 5, 141 5, 124 5, 069 4, 203 
MSY 22222002 deus esee 4,070 4,001 4, 873 5, 219 5, 781 2, 083 b, 453 4, 564 
AA 4, 492 5, 072 5, 153 3, 244 5, 558 5, 667 3, 625 4, 624 
DUNG oca decos re atone 4, 534 4, 855 5, 374 5, 698 4, 905 4, 944 5, 248 4, 098 
KREE EE 3 5, 441 5, 212 5, 653 5, 558 4, 656 5, 428 5,011 
September.................... 4, 172 5, 5, 459 5, 474 5, 380 4, 640 §, 033 5, 158 
9/0 iocur ecc 4, 9 5, 5, 132 5, 359 5, 538 5, 304 5, 393 5, 524 
November 8, 3, 974 4, 824 4, 140 5, 029 4, 559 4, 975 4, 629 
December.................... 4, 834 4, 4, 639 4, 996 4, 518 3, 998 5, 065 4, 879 

51,485 | 56,368 | 60,328 | 60,644 | 63,701 | 54,934 | 60,507 | 57,190 


1 Production is estimated from weekly carloadings as reported by the Association of American Railroads 
and includes mine fuel, coal sold locally, and dredge coal. Includes in 1941-47 some *'bootleg" coal 
purchased by legitimate operators and prepared at their breakers. 


812892—49——2 


354: MINERALS YEARBOOK, 1947 


Culm-Bank Coal.—Production of anthracite from culm banks has 
been declining since the record output of 9,600,180 net tons in 1944 
and totaled only 6,403,646 tons in 1947. The reserves of bank coal 
will diminish considerably during the next few years as the available 
coal is shipped to market, and it is to be expected that future output 
from this source will drop substantially. Tables 6, 7, 13, and 14 
give details on culm-bank output. 


TABLE 18.—Production of Pennsylvania anthracite from culm banks, by regions, 
| 1933-47, in net tons 


Year Lehigh Schuylkill | Wyoming Coan Total 
AN 301,222 | 1,662, 959 1,074,089 |. 3, 038, 240 
70: o oe ee 185,213 | 1,332 503 625,516 |__............ 2, 143, 232 
EE 192,790 | 1,748,960 760, 718 |_............. 2, 702, 468 
Te 136,058 | 2,532,116 525,798 | ....... 3, 193, 972 
1937. REDI 101,239 | 2,178, 482 "978 | 2, 722, 599 
1938. 53,037 | 1,941,896 345, 511 |_............. 2, 340, 444 
E eee eee 64,180 | — 2,159, 548 360,086 |.............. 2, 583, 814 
TA e 192,878 | 2,109,557 480, 603 |_............. 2. 783, 038 
Jul ee a 326,755 | 2,881,049 449, 062 |_..._........- 3. 656, 866 
1942. LL LLL LLL LLLI LLL. 745,934 | 3, 529,757 459, 373 |.............. 4, 735, 064 
1943 1,944,047 | 4.577.917 | 1,04, 841 19,893 | 7,583,608 
t EEN 2,125,317 | 5,787,036 | 1,673,994 9, 600, 180 
TEEN 2,086,864 | — 4,936,907 | 1, 728, 440 34,448 | 8,786,659 
1946. ON 1, 875,590 | 4,752,141 1, 780, 874 22,487 | — 8,431, 092 
TAIANA 1,044,501 | 3,947,016 | 1, 409, 217 2,912 | — 6, 403, 646 


TABLE 14.—Culm-bank coal put through breakers, 1943-47, by fields, in net tons 


Year Northern Eastern Western 


Middle Middle Southern Total 
A A 1 3 629, 713 1, 087, 648 2, 102, 124 1, 208, 414 1 5, 027, 899 
DIT MENGE ERE 3 1, 156, 489 743, 867 2, 528, 221 1, 699, 875 6, 128, 452 
A a S a a 1 2 996, 037 1 698, 876 2, 335, 2, 206, 187 1 6, 236, 300 
br TEE 2 856, 247 708, 012 1, 902, 369 1, 845, 163 §, 311, 791 
1947- e e 1 525, 732 249, 151 1, 607, 2, 099, 299 4, 481, 348 


1 Includes some washery coal. 
3 A small quantity of culm-bank coal was put through breakers in Sullivan County. 


Historical Statistics.—Historical data on the Pennsylvania anthra- 
cite industry, 1890-1947, are given in table 15. 


COAL— PENNSYLVANIA ANTHRACITE 


FLO 19€ ‘Zo 
187 $66 69 


(suo? 39u) 
e punog 
-Jlopun 


AIISOLOe | Aq pa39npold 
-OUl popeo[ 


43usno 


V66 "CC ^6 
OST “EST c 


(suo3 39u) 
y duiddtu3s 


4ynuenob 


(suo; 19u) 


¢ sS9urqosur | Jed uvu | Jed ugu 


Aq 3no 
A&1nuenó 


Ivok 


Jod suo) 


. . . . . 


15 00 00 t» C «f e O O b O 10 00 € NMOQNA VOORN O TOO mm ON e 

BOS 05 C9 O C00 AB SR CO SE Mi CO PR OS C4 EX NN GN ER OO 09 UN 69 C3 ED r3 EN 

(GËEEGENT 
Beef 


Zen 


lod suo} 


pexgoA 
SÁBP JO 


Joquinu 
O3BIDA Y | 93BI9A Y | OZBIOAY 


SooÁo[duroe 


jo Jequinu |; uopmdurmnsuoo 


93919A Y 


SSSSSESSSSSSSSSESESESSSESSSESESSSSESESE 
RE 


ans 
NO 


& 


A COCO CO QD «f ES» 
CERES 


EREE 
gëdd 


së pat 
m~ 
= 


La 


e 


cuoc 
e OO 
et: 


La 


3 
a> 


Le 
an "^ A ^ "ei 9 Ah "e 


LOTES 


SS HERE SONO 


a) Qo = 
X 
AO 


T) La Le 
Bis 


PS Sos ules 
EAS 
338283038 


J 
CS 


o 


SES 
$ 


(suo? 39u) 
quolsdd y 


(suo} 39u) 
1 Sod m1] 


N 
N 
ec 
Y 
eo 
hal 


eo co 
2 S 
oO c 
~ Fa 
e m= 


GEZ 
pat E 
GE 
eo 

e 


SE 
re 

«<Q 
Sus 
O ed ECH 


^ ` 


vu vi vo v NAAA CN. CN. CL NN NN NN tt it Ht ECD GO Y Ht AD H ANT AD H 002 «P C0 CQ 


Leni Led 

WS Sana 

Ce] 

Ee 

i BRS 
T eh «f OO” 


N =< 
SISKSSRH 
Gees 
DODDS uw o o OG 
E ^ aAa €» Q% 


af 
So 

= 
ud 


ISS '€6F ‘T 


(suo? 19u) 
1 Sj40d xz 


NANNAN NAN ei ett 05 16 00 16 16 19 15 ME 


SSSESREYSSISILSSESRLSSESSARSSHLIARLSSSARSARAN 
gidin viet ici virleie ci? 


uo} 
jou 1od 
en[eA 


93B19A Y 


'S[q9U) Jo pua JB SIJOUJOO] IIS 


069 ‘489 “26€ 
922 16 ‘OZP 
ZOZ SOL ‘PLP 


66€ ‘IST ‘88I 
Let ‘IST ‘G61 
9Z9 «59 ‘LLT 
ZOE 681 ‘SLI 
ZOE ‘SLZ “091 
289 ‘ISI ‘6FT 
GES 821 ‘SSI 
990 ‘+89 et 
169 'LIG "TET 
000 628 ‘IFT 
020 $26 “SET 
SPP ‘9E0 ‘ZST 
989 ‘ELT ‘92 
020 409 ‘ZIT 
198 ‘L92 ‘cg 
OET ZPT “88 
LES PIP “CL 
$96 ‘TOE ‘6L 
1S9 “8p2 ‘I8 
SIS “610 'c8 


ZLL “EBS ‘99$ 


uoryonpoud 
Jo MBA 


690 ‘SFE “92 
y99 ‘S60 “08 
cap ‘LEP “p8 
Gy ‘218 ‘19 
798 ‘926 ‘28 
600 ‘GEE “£6 
ZZO ‘E89 “pg 


ISP ‘ELF ‘06 


GE ‘864 “68 


102 ‘260 ‘88 
780 '0c8 ‘86 
118 ‘T19 “66 
£6F ‘829 “18 
190 ‘S66 “88 


L0S “138 °06 


336 ‘FES ^10 
869 “19€ ‘48 
190 rem *06 
9€3 “SBP pg 
698 ‘020 ‘18 
PSL ‘89% ‘E8 
ZIS bn ‘SB 
LIH ees LL 
048 ‘699 ‘LL 


604 “9ST ‘EL 


890 ‘209 ‘PL 
G69 '£4£ “Ih 


499 ‘ILP ‘29 


916 ‘L98 '29 
900 ‘SIF ‘09 
gy9 “28€ ‘EN 
189 ‘L19 ‘Z9 
180 ‘ove ‘P9 


LEE ‘666 10 


IZI "166 “19 
EFO ‘296 ‘LN 
P CL eg 
Leh ‘999 0g 
199 ‘89F ‘OF 


(Suo? 190) 


U01)9NPO1H 


1891 


261-0681 ‘ATISNpUI 931081318 erueA[Asuuoq OY} ur SPUI, [8919S198I9—*QT AIEVI 


MINERALS YEARBOOK, 1947 


306 


*popnyoxe "6661 UT pej3oo[[oo 381g VIVA y 


Soseqoand ,,26]300q,, ‘Aruo SOZBUUO] 9IB8U01191391 uo peje[no[eo Áep Jod usur pad See is E a Lisl da Me ` 
48 perede1d pus siozeledo ogu; Aq poseyoind [80d ,,30[}00q,, euros SOPNIOU] y | "Dot STQ3 10J e[q9[ISA € 9jsep ou Soha 
*9]QB[TBAL JOU VIVA ı 9107) “SX909S ,S1e0npoJd jo JUNODIB ou 98) uopduinsuoo Jo se1n2g OY} ETGT 0} JOLIJ e 
SIUJN JO 3ueurj1ede(q *eraeA[Ásuuoq Jo qu3[eeaMuoururo) eu? Aq pejg1oded Sy y '99J9u1ur0C) JO qdueurj1edoq 'S ^n x 
TITO ‘$90 91 | SP £00 CI | £86 602 'T | 032 8L'Ze | 69% 009 ‘82 000 003 '8p — | OSE ‘OT G66 0098 | 332 98F 610 en | 600'001298 || —— Jet 
ZOT ‘619 ‘ST | O86 ‘898 'CT 878 SEI | OLL vy8Z 0 LS GPT ‘8L 000 “006 “ES 965 6 Gre 0v "9 | £8'9 OLO'LTP SIF | $18 oe 09s | 7777 9F6T 
$96 426 ET | GCE 990 OI LI OIZ E | 19d 647 6 69€ 278 ZL 000 009 TS 249 Lyc 169 € | 06'S SEP vr6 ESE | 606 S86 Foe | ^ "Got 
OFT $26 FI | 080 £96 OT 380 9€€ T | 918 627% 6 C66 169 LL 000 00% 69 448 TI ££6 98l p | AG'G v88 689 PSE | €0€ TOL £9s | ^  — "Spot 
£0. SPL PI | 28€ 686 8 £88 729 T | ISL 846 « 046 £91 6, 000 00T 29 020 991 089 S81 P | 90'9 810 918 908 | 039 £59 098 | ^ ^ Ep61 
69p IPA PI | £86 020 6 09 986 3 | 902 96 '6 6 DES, IST 28 000 009 99 STI OFT 889 SEP Y | 0S} 08€ E29 ILZ | 634 22€ 09s | ^ ^" ^ VOI 
ooo ‘sce zt | T THE TE zoe [zoe |ost | T (ees MET EET TRE TEES T RET T M 
€€8 LI | BLP oer 'G P88 ‘188 ‘T | ecg lk? E81 SET e 000 ‘002 ‘6% | E91 ez 000 °06S 'z | 19'S Sot LET Të ierg [720070777777 6£61 
699 'IGT'OT | Ibe 000 'S L0P'SSG'I | 8L} 647 ILI Tp ‘96 000 (E Op | 968 og 116 ‘806 ‘IT | 36€ 291009 met | ¿30'660'9p  |"""""""""""" 8861 
L€8 £89 01 | 810 969 '9 CIS $80 T | Gg 217% 681 S80 ‘66 000 00) 09 | ZEL ‘see ELT yI6'1 | I8'€ OS ‘869 101 | EEP oe | 7 LE6T 
976 128 OT | 29% £06 9 FPL ZILE | See 647% £61 180 'Z01 000 (003 $9 | 6&9 ‘FI9 vZ0 849 1 | 9L'p 8£9'£00 L0G | S69 619 $9 "IT? 9861 
Jon ‘6226 Vin ierg — | S60 ‘88 T | og 896 681 693 ent  |000'001 d eer Lg 6S ‘809 'T | 80°F G99 OPI ‘OI | EBL (89129 7 7------- "9861 
ls mo [wmm s: [m mw mme» ue meli muy [me C e 
OP£'£Eb'O | £46 uge EZZ ‘PLOT | IIb dk? Gor EZ (4: 000 ‘00g ‘og | 260 ‘209 coe '£0€ T | 9b v 631928 23% | 12% 998 0b II E61 
OSL'P8£'P | Le EIS '€ COZ 289 T | SCY GK 181 Teh Gët 000 ‘800 S9 | 196 'ZE9 80€ ‘8LL'T | 16°F 989 “F9E 000 | C99'gpO 09 | 1861 
092 L9 P | 883 ‘9E9 ‘2 EZT OlF T | OOF T6 6 80% 908 ‘OST 000 '829 29 | 318929 699 ‘19g ‘2 | IT’S 161 49 PSE | LEB $88.60 | 7 0861 
891 OLF € 992 116 'T 016 6S1 T | Z8P 917% GSS 10S ‘IST 000 ZSF TZ GLI Z8» 69€ op “E | cc'o$ 192 ‘Zh9 “98€$ | G01 868 "EL | 77777777777 6661 
rir (suoz jou) | (suo) jeu) Bo Aep POx 0 OO 
f u u HIOM 
Jon | y, 3ujddjis | y seujqovm | 12d gem | red usu | s£ep Jo E Beet ie (suoz 390) | (suo, 3eu) | you zed | uoponpoud | (suo jou) ix 


Á]reorureqo | Aq peonpoid | Aq 3nd Jed suo} | sod suo} | Jequmu 
pc taal dei Aypuent) Ayguenh | 038194 y | 938194 y | 93BI19A y 
pusen 


09 
esessay | quomwddy | 15POdWI | reuodrg || E joen|peA | uoponpoiq 


penunuo)—.7$61-0681 '£nsupur ejbvwrgjue vrueA[fsuueq eq, ur spuolj [€0]80938—' GT TIAVL 


COAL—PENNSYLVANIA ANTHRACITE 357 


‘*Bootleg’’ Coal. According to the Anthracite Committee, the pro- 
duction of “bootleg” coal in 1947 totaled 1,634,635 net tons compared 
with 1,448,529 tons in 1946. The number of active holes on March 
31, 1948, was 835 compared with 863 on the same date in 1947, and the 
number of men employed was 2,825 and 2,817, respectively. 

The increase in “bootleg” production over 1946 is not so great as 
some observers had expected because there is little incentive for a man 
to work at a “bootleg” operation with the legitimate industry working 
full time. Then, too, it has become increasingly difficult to find good 
“bootleg” holes, because the choice locations have been exploited and 
stripping operations have removed many potential sites. Another 
deterrent has been the difficulty some “bootleg” operators encoun- 
tered in meeting the rigid inspection standards created under the State 
Small Mines Act, which became effective September 1, 1947. 

Data on “bootleg”? operations are shown in tables 16 and 17. 


TABLE 16.—Production, purchases by recognized operators, and fatalities at 
‘‘bootleg’’ operations in the Pennsylvania anthracite industry, 1941-47 


Purchased Purehased 
for prepa- | Num- for prepa Num- 
X oar Production| ration by | ber of Year Production} ration by | ber of 
(net tons) ! | recognized | fatali- (net tons) ! | recognized | fatali- 
operations | ties! operations | ties! 
(net tons) 2 (net tons) 2 
1941.............. 6, 300, 000 | 1, 902, 481 61 || 1945.............- 1, 026, 000 260, 342 16 
¡Eo ee 3, 931,000 | 2,616, 839 45 || 1940.............- 1, 448, 529 352, 112 19 
1943 lenses 1, 912, 467 | 1, 265, 617 22 || 1947...........--- 1, 634, 635 604, 060 15 


1944. ............. 1, 332, 057 506, 842 21 


1 Anthracite Committee, Harrisburg, Pa. 
. 4 As reported to Federal Bureau of Mines. 


TABLE 17.—Number of men employed in ‘‘bootleg’’ operations in the Pennsyl- 
vania anthracite industry, 1941—48 


[Anthracite Committee, Harrisburg, Pa.] 


Average Average 
Number of Number of 
Date of survey “bootleg” Ser Date of survey “bootleg” narn aar ol 
operations ployed operations ployed 
Mar. 31, 1941..._......... 3, 006 10, 762 || Mar. 31, 19044. `, 652 2, 220 
May 1, 1942... ..........- 2, 029 7, 554 || Mar. 7, 1045. ............- 502 1, 806 
Dec. 15, 1942.............. 1, 363 4,967 || Mar. 30, 1946. ............ 526 1, 939 
A pr. 20, 1943............-- 1, 065 3,607 || Mar. 31, 1947. ...........- 863 2, 817 
Oct. 14, 1043 ..... 791 2,725 || Mar. 31, 1948. ............ 835 2, 825 
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VALUE OF SALES 


Increased mining costs, such as higher wages and supplies, have 
made 1t necessary E producers to advance anthracite prices materi- 
ally during the last several years. A new agreement between the 
anthracite operators and the United Mine Workers of America, 
signed in July 1947, granted & substantial wage raise to the mine 
workers; and, largely because of this increase, the average sales 
realization on breaker shipments advanced from $7.25 per ton in 1946 
to $7.65 in 1947. Including colliery fuel, washery coal, local sales, 
and dredge coal, the average per ton value of 1947 production is $7.22 
compared with $6.83 in 1946. Average realization figures shown in 
this study represent value at the breaker, washery, or dredge, as 
reported by the operating companies. The companies are requested 
to “estimate value of the product not sold" and to “exclude selling 
expenses" in making their reports. See tables 18 and 19 for sales 
realization and value data. 


TABLE 18.—Average sales realization per net ton on Pennsylvania anthracite 
shipments from breakers, 1945-47, by regions and sizes 


[Value does not include margins of separately incorporated sales companies] 


Lehigh region Schuylkill region Wyoming region 


Size 
1946 | 1947 | 1945 | 1946 | 1947 


Lump ! and Broken... $9. 43 |$10. 10 ($8. 00 |$0.26 | $9.87 

lu AAA A AS AAN 9,48 | 10. 1 8.11 | 9.33 10. 01 
BLOVO s coe dl ee ek ewe 9.52 | 10.02 | 8.07 | 9.33 9. 98 
Chestnut. eee 9.54 | 10.07 | 8.09 | 9.34 9. 98 
A a a 7.89 | 8.17 | 6.60 | 7.74 8. 19 


ch | ieee | eee | XÁrtÉqQR | Cee | eee | eee | oo 


© 
XN 
© 
y 
N 
© 
qn 
© 
- 
© 
© 
00 
pad 


ees | eee eee | ——— n—— | qe | Ce | —Á —————— | ey | Ge 
ee, —— | iD | E E OE 


Buckwheat No. 1..................--...-.- 5.55 | 5.76 | 4.79 | 5.51 5.81 
Buckwheat No. 2 (Rice). .................- 4.54| 4.78 | 3.95 | 4.52 4. 84 
Buckwheat No. 3 (Barley)... .............. 3.09] 3.52] 2.72 | 3.16 3. 03 
Buckwheat No. A 2.14 2.39 | 1.82 | 1.85 2. 08 
Other (including sit... 1.83 | 2.16 | 1.48 | 1.86 2.15 
Total steam. 3.94 | 4.09 | 3.89 | 4. 38 4.67 
Total all eiseg -0-20a 6.78 | 6.97 | 6.80 | 7.81 8. 27 
Total— 
Size Sullivan County 
Excluding Sulli- Including Sulli- 
van County van County 
Lump ! and Broken......_............-...-}--.---]-.-..-|--.---- $8. 02 |$9. 23 |$10. 07 |$8. 02 1$9. 23 | $10. 07 
LU) RSEN NENNT MEE. ES Perse PRA 8.13 | 9.38 | 10.08 | 8.13 | 9.38 10. 08 
EE CALL RE 8.11 | 9.40 | 10.03 | 8.10 | 9.40 | 10.03 
e A ol Ses 8.12 | 9.42 | 10.05 | 8.12 | 9. 42 10. 05 
2 AAN IN ean O: 6.62 | 7.79 | 8.23 | 6.62 | 7.79 | 8.23 
Total domestic....................... 7.93 | 9.21 | 9.82 | 7.93 | 9.21 | 9.82 
Buckwheat No. 1_..._..--._.-.....-.--.--- 4.79 | 5.53 5.82 | 4.79 | 5.53 5.82 
Buckwheat No. 2 (Ríice).. ................- A 3.91 | 4.52] 4.83 | 3.91 | 4. 52 4. 83 
Buckwheat No. 3 (Barley)........--.-.----|------|------]------- 2.65 | 3.11 | 3.56 | 2.65 | 3, 11 3. 56 
Buckwheat No. A ll 1.85 | 2.09 | 2.38 | 1.85 | 2.09 2. 38 
1.93 | 1.57 | 1.90 2.17 | 1.58 | 1.90 2.17 


Other (including silt)...................... 


Total steam... 


ease | grees | EET | EEE | CE | Ce | Geo | ae cutn 


1 Quantity of Lump included is insignificant. 
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TABLE 19.—Average value per ton of Pennsylvania anthracite shipments, local 
sales, colliery fuel, and total production, 1946-47, by regions ! 


[Values include washery and dredge coal] 


1946 1947 
Region Shi Col- | Total Col- | Total 
p- | Local lie Ship- | Local : 

ry | produc- liery | produc- 

ments | sales | fuel | tion | ments | sales | fuel |" tion 
Lehigh... E $6.72 | $8.24 | $4.22 | $6.73 | $7.28 | $8.63 | $4.85 $7.26 
Sehuylkill..........................- $6.36 6. 47 2. 33 6. 32 6. 58 6.77 2.14 6. 54 
Meurer 7. 62 7.19 2. 26 7.30 8. 05 7. 70 2.54 7.74 

Total, excluding Sullivan 

A o. en a 6. 97 7.10 2. 56 6. 83 7. 36 7.49 2. 84 7.22 
Sullivan County.................... 6. 20 5.78 6. 26 6. 90 de Sess 48 


1 Value given for shipments is value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 


SHIPMENTS 


The data shown in table 20 are the fifth in a series on the distribu- 
tion of Pennsylvania anthracite and were furnished to the Bureau of 
Mines by producers and wholesalers. Data supplied during the 
first three coal years of the series which started (with the 1942-43 
coal year, were submitted in compliance with Solid Fuels Admin- 
istration for War Order 7, promulgated September 28, 1943, and were 
used by that Administration during the war period to insure an 
equitable distribution of the available supplies of anthracite. The 
data collected during the war years proved of such value that the 
industry requested the Bureau to continue the annual collection of 
similar data as a regular service to industry and the public. As 
shown in the table, 81 percent of total anthracite shipments was 
destined to the New England and Middle Atlantic States. Other 
States received 7 percent, shipments to Canada accounted for 8 
percent, and exports to other foreign countries totaled 4 percent. 
These percentages vary considerably from those of recent coal years, 
largely because of the tremendous shipments to European countries. 
When the European market declines as it is expected to do soon, 
future percentages for shipments to the New England and Middle 
Atlantic States and Canada are expected to more nearly approx- 
imate those shown for previousjyears. Data for the 1947-48 coal 
year are given in table 21. 

According to data compiled from records of the Pennsylvania State 
Department of Mines, anthracite:shipments from mines to destina- 
tions in the United States declined 10 percent in 1947, as compared 
with 1946. In both 1946 and 1947, 85 percent of total United States 
shipments moved from the mines by rail and 15 percent by truck. 
Pennsylvania received 86 percent of truck shipments in 1947, and 
New Jersey and New York followed with 7 and 6 percent, respectively. 
Anthracite rail shipments, by States of destination for 1944—47, are 
shown in table 22 and truck movement in 1947, by months and by 
States of destination, in table 23. | 

According to data compiled from records of the Massachusetts 
Division on the Necessaries of Life and the Association of American 
Railroads, New England rail receipts of Pennsylvania anthracite in 
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1947 declined 14 percent from 1946 and tidewater receipts decreased 
40 percent. Details on the movement of anthracite to New England 
are given in table 24. Loadings at Lake Erie ports decreased 16 per- 
cent and receipts at the upper Lake docks 22 percent from 1946. The 
substantial gain in anthracite loadings at Lake Erie ports in 1944-47 
Over prior ch is due largely to increased use of the smaller sizes of 
anthracite by briquet manufacturers in the Great Lakes region. 


TABLE 22.—Rail shipments of Pennsylvania anthracite, 1944-47, by destinations, 
in net tons 


[Pennsylvania Department of Mines] 


Destination 1944 1945 1946 1947 


New England States. LL ll... 6, 003, 552 4, 867, 051 5, 367, 460 4, 456, 476 
ING WY OF EE 16, 821, 928 13, 867, 150 15, 440, 475 14, 530, 238 
INOW Jersey... it er a 9, 465, 559 7, 963, 782 7, 945, 666 6, 697, 055 
Pennsylvania. -.................-.--.-.-------- 11, 693, 186 9, 647, 371 11, 360, 229 10, 138, 523 
GUA WATÓ EEN 317, 539 297, 056 287, 173 295, 288 
A A A S 784, 863 918, 195 830, 546 
District of Columbia........................... 323, 923 269, 278 ; 
EE EEN 147, 013 128, 642 126, 187 116, 650 
OI pst EE 136, 781 109, 508 96, 179 98, 729 
Indiana... ne re aes 85, 124 87, 123 100, 077 78, 303 
UN: (ut EE stes 463, 936 529, 549 : 285, 648 
Wisconsin...  ococococoocoococcoccoconcoonmono- 392, 696 470, 501 524, 066 486, 975 
Minne3008. Sede Soe one 146, 857 108, 210 55, 231 19, 749 
ED AAA aa a aa a 245, 751 239, 031 285, 351 354, 643 
Other States. 22-2 64, 325 72, 573 i 62, 575 
Total United States...................... 47, 214, 163 39, 441, 688 43, 195, 469 38, 679, 781 
Canada. REENEN 3, 675, 870 3, 059, 062 3, 818, 303 3, 828, 980 
Other foreign countries. .......................- 5, 118 16,079 |. 5 ica 1, 854, 042 
Grand total... eee cosas 50, 895, 151 42, 516, 829 47, 013, 772 44, 362, 803 


TABLE 23.—Truck shipments of Pennsylvania anthracite in 1947, by months, 
and by States of destination, in net tons ! 


Destination January |February| March April May June July 
Pennsylvania: 
Within region............... 428,360 | 421,250 | 387,537 | 405,276 | 253,247 | 224,401 | 316, 068 
, Outside region.............. 162,730 | 153,514 | 196,554 | 152,626 | 164,726 | 169,912 | 177,006 
New vork aaaMnMMMMŅM 40, 059 35, 565 35, 278 26, 408 22, 047 27, 421 29, 069 
New Jerseg -MMO 40, 517 44, 041 51, 623 24, 768 27, 901 29, 881 37, 974 
Delaware. ...................... 1, 861 2, 029 ; 1, 058 542 1,154 | - 888 
Maryland....................... 6, 073 5,750 6, 2, 677 2, 779 4, 024 4, 553 
District of Columbia... AAA O ll ARA AAA A A O 
Other 8tates.................... 1, 082 809 1, 447 1, 188 1, 188 1, 167 1, 178 
Total: 1047...............- 680,682 | 662,980 | 681,035 | 614,001 | 472,430 | 457,960 | 566, 736 
1046................ 840,188 | 759, 560 , 944 | 693,878 | 788, 441 | 362,683 | 300,788 


Destination October 


embruecht, | commen ee || oe ees [| oe | ae | eege 


Pennsylvania: 

Within reglon............... 174,781 | 218,601 | 282,150 | 339,075 | 446, 442 13, 897, 197 56.0 
Outside region.............. 146,369 | 184,568 | 220,675 | 171,376 | 191, 30. 0 
New York looooocooccccoonooo.. 29, 953 29, 400 37,779 39, 864 5.7 
New Jersey....................- 33, 710 48, 362 52, 377 41, 460 6.9 
Delaware......................- 704 1, 407 2, 685 2, 452 .9 
E AAA 3, 311 5, 137 8, 029 7, 033 .9 

District of Columbia... A 16 Wee 62 (2) 
Other States. -...---.----------... 960 052 1, 437 1, 213 1, 341 13, 962 .2 
Total: 1947................ 389,878 | 488,443 | 605,141 | 602,535 | 739,863 |6, 961, 684 100.0 
TIT .-------- -00 424,202 | 526,893 | 660,330 | 667,114 | 665,979 |7, 658, 090 100. 0 


1 Compiled from reports of Pennsylvania Department of Mines. 
3 Less than 0.05 percent. 
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TABLE 24.—Receipts of anthracite in New England, 1917, 1920, 1923, 1927, and 
1940-47, in thousands of net tons 


Receipts by tidewater ! Total 
Re- E mo Ae e 
ceipts x Se 
by rail) Ports*| rm 
cite 3 
7, 259 1 11, 679 
7, 804 1 11, 324 
8, 102 145 12, 039 
6, 725 106 9, 040 
4, 174 135 4, 687 
4, 870 75 5, 477 
§, 393 139 5, 835 
5,310 164 5, 721 
5, 836 12 6, 222 
4, 750 (5) 5, 081 
, 244 |........ 5, 643 
4, 498 |........ 4, 738 


1 Commonwealth of iS Division on the Necessaries of Life. 
3 U. S. Department of Comm 

3 Total receipts by rail and by tidewater less imports. 

4 Data not available. 

i Less than 1,000 tons. 


Shipments of anthracite from the Lehigh, Schuylkill, and Wyoming 
regions, 1850 to 1947, inclusive, are presented graphically in figure 1. 


MILLIONS OF NET TONS 


0 
1850 1860 1870 1880 1890 1900 1910 1920 


FIGURE 1.—Anthracite shipped from the Lehigh, Schuylkill, and Wyoming regions, 1850-1947 


CONSUMPTION 


Due largely to a decline in production, the apparent consumption 
of anthracite in the United States in 1947 totaled 48,200,000 net tons, 
compared with 53,900,000 tons in 1946. These figures include colliery 
fuel and coal dredged from streams and are based on production, 
imports, exports, and changes in producers' stocks but do not reflect 
changes in stocks held by retail dealers, as data on coal held in storage 
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by this group are incomplete. Anthracite used in the manufacture of 
fuel briquets and packaged fuel totaled 1,064,790 tons in 1947, com- 
pared with 1,098,999 tons in 1946. Consumption by class 1 railroads 
declined 13 percent from that of 1946, whereas consumption by electric 
power utilities increased 2 percent over the same period. 

Competitive Fuels in the United States and Principal Markets.—The 
primary anthracite market area is defined as the New England States, 
New York, New Jersey, Pennsylvania, Delaware, Maryland, and the 
District of Columbia. Complete data on the consumption of all fuels 
in these States for 1947 are not available; however, the apparent total 
consumption of anthracite, coke, briquets, and heating and range oils 
(in terms of anthracite), increased 10 percent in 1946 over that of 1945. 


TABLE 25.—Apparent consumption of anthracite and selected competitive fuels 
in the principal anthracite markets, 1944-47 


[Thousands of net tons] 


New Penn- District Percent 
New | New Dela- | Mary- 
Fuel Eng- syl- of Co-:| Total | of total 
land | York | Jersey | ania | Ware | land |jumbia fuels 
Anthracite: 
All users: ! l 
br cion cis 6,004 |2 17,489 |2 10,254 | 17, 744 380 | 1,016 . 925 | 53, 212 62.3 
pie Cr ec EI 4, 867 |2 14,488 | 28,666 | 15, 776 343 868 270 | 45, 278 56. 5 
104. EE 5, 367 |2 16,103 | 28,663 | 17, 525 322 980 281 | 49, 241 56. 0 
1047 eat 4,457 |? 14,924 | 27,177 | 16,127 316 895 228 | 44,124 | (3) 
Imports: 4 : 
¡AA I2 AE A A AA A eee sete: 12 (5) 
fr Eet ELO ANALES CESA: CER EE AC EEN (6) (5) 
2 ARS BEE Po ek as Sb ek AA A EE EE, EA A 
1047 A EE veh AE BEE, GE, E, repe 7 (3) 
Briquets: 
Domestic use: 
1044 cst ee: 76 48 12 45 3 7 1 192 . 2 
1945-5 onse 83 67 16 52 9 10 2 233 .9 
1048... so 121 94 28 50 4 21 2 320 E! 
EE See xe 49 49 32 126 1 29 2 288 (3) 
Imports: t 
T944 EE A A A ARA A E DG (6) (5) 
Är AMO VoM TIENE CE AAA MOE AA AN MEA E (5) 
IA A EN A PAE: EA IE MEE AE 6) (5) 
e AA ES E AA A MA IA A GE (0) (3) 
Coke: 
Domestic use: 
A eh ate 1,352] 1, 232 464 386 7 4 1| 3,446 4,1 
EE 1, 371 1, 375 552 394 5 2 2 3, 641 4.6 
¡e A --------- 1, 085 987 469 291 5 (0) 2, 840 3.2 
1941: ence nREme 834 693 407 220 (0) I GE 2, 155 (3) 
Imports: 4 
1944) eege se (0) 23 Niele AA A AA A 23 (5) 
1048 A i1 etal AAA O AAA ER 20 (5) 
1048. A (6) IT jio AA, E AA AAA 11 (5) 
EE MEE De AAA EA AS AN qc MS. AO 1 (3) 
Oil: Heating and range: ? 
e E ~| 10,411 | 9,554 | 4,442 | 2,496 140 988 626 | 28, 557 33. 4 
Är cree ee ate 11, 208 10, 095 5, 037 2, 728 154 ], 136 584 | 30, 939 38. 6 
1046 .— rne 12,924 | 11,554 | 5,713 | 3,175 184 | 1,327 665 ; 40. 4 
WEINE o0 | 0o o o | ® | o ; (3) 
Total fuel: 8 
EI 17,855 | 28,346 | 15, 172 | 20, 671 530 | 2,015 853 | 85, 442 100.0 
1045... aaa 17,527 | 26,044 | 14, 271 | 18, 890 . 505 2, 016 858 | 80, 111 100. 0 
1046 EE 19, 497 | 23,749 | 14,873 | 21,041 513 | 2,333 948 | 87, 954 100. 0 
EE (3) (3) (3) (3) (3) (3) (3) (3) (3) 


1 Pennsylvania Department of Mines; illicit coal not included. 

2 An important but undetermined part of anthracite shown as shipped to New Jersey is reshipped to 
New York City. 

3 Data not Vot available. 

4 U. S. Department of Commerce. 

5 Less than 0.05 percent. 

6 Less than 1,000 tons. 

7 Converted to coal equivalent upon basis of 4 barrels of fuel oil equaling;1 tonjof coal. 

8 Excludes bituminous coal. 
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Virtually all of the increase is attributable to the gain in shipments 
registered by fuel oil, which supplied 40 percent of the total equivalent 
fuels consumed in these States. In addition to the legitimate anthra- 
cite shipped, large quantities of “bootleg” coal are moved into this 
area by truck. Data on fuels used in this market during 1947 are not 
yet available, but it is expected that total consumption will show a 
substantial increase over that of 1946. Details on the consumption 
of fuels in competition with anthracite are shown in table 25. 

In general, the supplies of fuels commonly used for space heating in 
the United States increased in 1947 over 1946, a substantial gain being 
recorded in the sales of heating oils. Details on supplies of various 
fuels are given in table 26. 


TABLE 26.—Total supplies of fuels commonly used for space-heating purposes 
in the United States, 1937 and 1944-47 


[Wherever available, figures represent quantity actually consumed for domestic heating or for apace heat* 
ing offices, apartments, hotels, schools, hospitals, etc. Where such figures are not available but where 
the fuel is known to be used chiefly for domestic or space-heating purposes, total production (or imports) 
is shown to indicate trend of growth] 


1937 1944 1945 1946 1947 
SOLID FUELS (NET TONS) 
Anthracite: | 
Production: ee 
Shipments of domestic sizes. .......... 29, 002, 974 | 34, 343, 434 | 28, 610, 174 | 31,607,802 | 29, 210, 251 
Shipments of Buckwheat No. 1........ 6, 859, 707 | 8,083,664 | 6,681,171 | 7, 181, 843 6, 557, 076 
Shipments of smaller steam sizes) 10, 250, 463 | 15, 213, 472 | 13, 251, 106 | 15,318,942 | 15, 285, 086 
Localssles....... 2222-9 dre eer 2, 981,391 | 3,765,641 | 4, 273,864 | 4,435,536 4, 232, 871 
Total commercial production. ....... 49, 184, 535 | 61, 406, 211 | 52,816,315 | 58, 544,123 | 55, 285, 284 
Exports 2............. EE 1,914,173 | 4,185,933 | 3,691,247 | 6, 497, 245 8, 509, 995 
Imports for consumption 2............. 305, 737 11, 847 149 , 556 10, 350 
Fuel briquets 5... acce ce ece eee eue 977,254 | 2,301,827 | 2,588,819 | 2,841,341 2, 023, 223 
pu ceu production.................. 146, 037 175, 770 208, 143 190, 919 182, 881 
oke: 
Oven-coke sales for domestic use....... 7,807,792 | 6,443,329 | 6,574,526 | 4,947,085 9, 917, 402 
Beehive sales for domestic use. ........ 299, 726 274, 214 200, 082 149, 648 59, 926 
Imports for consumption 2............. 286, 364 63, 004 51, 064 52, 188 104, 093 
Retort-coke sales. ...... E 4 350, 700 423, 675 431, 361 355, 336 282, 666 
Petroleum-coke production...........- ----| 1,306, 600 | 1,803,400 | 2,023,000 | 2,124, 200 2, 415, 400 
Anthracite and semianthracite production 
outside of Pennsylvania. ...............- 468, 852 (5) (5) (5) 5) 
Lignite production8 2. LL... 3, 218, 419 | 2,554,160 | 2,668,310 | 2,667, 619 d 
Bituminous-coal sales for domestic use..... (8) (8) (8) (8) 8 
OIL (BARRELS OF 42 GALLONS) 
Oil sales for heating buildings: 
Range oil... ee 32, 259, 000 | 47, 636, 000 | 51,021,000 | 60, 564, 000 | ° 72, 000, 000 
Heating oils (domestic and commer- 
CA) UE NC eA 116, 617, 000 |152, 203, 000 |165, 216, 000 |192, 371, 000 |? 234, 000, 000 
Liquefied petroleum gases (domestic)...... 972, 000 | 10, 442, 000 | 12, 697, 000 | 18,059, 000 | 27, 394, 000 
GAS (MILLION CUBIC FEET) 
Natural-gas consumption for domestic and 
commercial use H ee 489, 234 782, 930 837, 499 002, 622 Y) 
saa enter et sales for:!2 EE — 
omestic use..........-...--.-..-..--- ; ; 
House heating. 45, 200 84, 766 } 311,043 | 335,369 0 


1 A considerable part of the smaller steam sizes is used by industries, railroads, and public utilities. 

2 U. S. Department of Commerce. 

3 Production plus imports less exports. 

4 Partly estimated. 

5 Data not available. 

6 An estimated one-half of total production shown is used for domestic purposes. 

7 Data not yet available. 

8 Exact data not available. 

% Estimated. 

10 Includes all grades of fuel oil used for heating buildings. 

11 Includes gas used for heating offices, hotels, apartments, hospitals, stores, and other large buildings, 
well as houses. 

12 American Gas Association. 


368 MINERALS YEARBOOK, 1947 


Mechanical Stokers and Oil Burners.—According to the Bureau of 
the Census, United States Department of Commerce, factory sales of 
class 1 mechanical stokers for burning anthracite (capacity under 61 
pounds of coal per hour) decreased from 7,044 units in 1946 to 3,364 
units in 1947. Sales of class 2 stokers (capacity 61 to 100 pounds of 
coal per hour) declined from 908 units in 1946 to 391 units in 1947. 

Because of an increase in the supply of electric motors, shipments 
of oil burners increased tremendously, totaling 1,185,949 units in 
1947, as compared with 579,453 in 1946. October, with shipments 
of 128,448 oil burners, was the peak month of the year, while De- 
cember, with 57,898 units shipped, was the month of least activity. 
These data refer to oil burners consuming fuel oil of commercial 
standard No. 1 grade or heavier, generally used in central heating 
plants, in industrial process equipment such as heat-treating furnaces 
and industrial ovens, or for the generation of steam for power, but 
do not include burners of the range type. 


STOCKS 


. Producers’ stocks were at a low of 283,528 net tons in Janu 
1947 and reached a peak of 702,109 tons in December. Virtually a 
coal in storage in December was Buckwheat No. 1 and No. 2; very 
little Pea or larger sizes was in stock at any time in 1947. It is of 
interest to note that, during the early months of 1948, the Buckwheat 
No. 1 and No. 2 sizes moved rapidly out of storage, and total stocks 
in May 1948 were only 95,847 net tons. Stocks held by electric power 
utilities increased 30 percent over 1946, while stocks of class 1 rail- 
roads declined 3 percent. Stocks on the upper Lake docks decreased 
3 percent on December 31, 1947, over those held on the same date 


in 1946. 
PRICES 


According to Saward’s Journal, f. o. b. mine prices of anthracite 
at the beginning of 1947 varied from $10.15 to $10.65 per net ton 
on Broken, Egg, Stove, and Chestnut sizes; from $8.30 to $8.80 on 
Pea; from $5.95 to $6.40 on Buckwheat No 1; from $4.90 to $5.20 
on Rice; from $3.55 to $3.85 on Barley; and $2.65 per net ton on 
sizes smaller than Barley. 'To compensate the producers for added 
costs of production, due principally to wage increases granted the 
mine workers during 1947 circular prices were increased. At the 
end of the year price per net ton f. o. b. mine, on Broken and Egg 
varied from $10.95 to $11.50; Stove and Chestnut, from $11.00 to 
$11.50; Pea, from $9.00 to $9.55; Buckwheat No. 1, from $6.50 to 
$7.00; Rice, from $5.35 to $5.95; and Barley, from $4.10 to $4.35. 
However, a number of companies normally sell coal from certain 
collieries or of certain grades at a premium over the quoted circular 
prices. Details are given in table 27. 
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TABLE 27.—Quoted prices per net ton for Pennsylvania anthracite, Dec. 28, 1947 


[Saward's Journal] 
Buck- 
Buck- 
Broken} Egg | Stove nut Pea | wheat No. 2 | No.3 
ey) 
Hudson Coal Co.......................- $10. 95 |$10. 95 [$11.05 |$11.00 | $9.00 | $6.55 | $5.50 $4. 10 
Cleveland-Cliffs Iron Co., Ine. .......... 
a-CO0- ici. sno ee dens 11.00 | 11.00 | 11.00 | 11.00 | 9.00 6. 50 5. 45 4.10 


M. A. Hann 
Philadelphia & Reading Coal & Iron Co. 
Delaware, Lackawanna & Western Coal 
E oo at See AN es 11.00 | 11.00 | 11.00 | 11.00 | 9.00 6. 50 5.35 4. 10 


, Inc 
EE aid Coal Sales Co., ““Wyo- 11.00 | 11.00 | 11.00 | 11.00 | 9.05 6. 50 5. 45 4.10 
Lehigh "Valley Coal Sales Go, other 

than “Wyoming Goal -------- 


Payne Coal Co.........................- 11.25 | 11.25 | 11.25 | 11.25 | 9.30 6. 75 5. 70 4. 10 
Lehigh Navigation Coal Co., other than 

“Greenwood coal’’_................__-. 
Lehigh N avigation Coal Co., “Green- 

wood coal”... L2 ccc ee 11. 50 | 11.50 | 11. 50 | 11.50 9. 55 7. 00 5. 95 4.35 
Weston Dodson & Co., June 11.20 | 11.20 | 11.20 | 11.20 | 9.25 0. 70 5. 60 4. 10 
Dickson Coal Co., Ine- 11.25 | 11.25 | 11.25 | 11.25 | 9.25 6. 50 5. 45 4.10 
Wilkes-Barre Coal Sales Oo 11.25 | 11.25 | 11.25 | 11.25 | 9.30 | 6.50] 5.45 4. 10 
Jeddo Highland Coal Co................ 11.30 | 11.30 | 11.30 | 11.30 | 9.35 6. 80 5.75 4.10 
Thorne Neale & Co., In 11.30 | 11.30 | 11.30 | 11.30 | 9.00 6. 50 5.45 |. 410 
Pittston Coal Sales Co.................. 11.50 | 11.50 | 11.50 | 11.50 | 9.00 7. 00 5.90 |......-- 


Retail prices of anthracite, bituminous coal, coke, and heating oils 
in selected cities, by months, in 1947, are shown in table 28. These 
prices were compiled from reports of the Bureau of Labor Statistics, 
United States Department of Labor. 


812892—49——3 


MINERALS YEARBOOK, 1947 


370 


*X9] So[es quad Z sepn[oug » 


*19QUI9DI([-ÁM [ xvj Safes 1uooJod Z sopn[oug y 
*Ioqureooqq-A[n f xe? SABS JU3ADIIA | sopn[oug e 


Y989 JO YIGT IQI JO se 9.18 SIMA 


*Alvuyury[eid 9.18 eje(p "tom 
‘8911573815 Joqv'T JO Nvaing Jo SLiOdai MOY POÍdULOL) y 


"Ten OO y 


06 “UI 06 ‘UL 8b ‘OI Q9 “OL Ul OL UL ‘UL UL OL UL UL Ul OL O€ '6 Ut CO Ut 0 Ne Se ete atin ie 6 UN 110 (204 jo Zug ea H 
66 ‘FI r6 ‘PI 92 ‘PI GE FI 9€ PT SI £4 ZI £4 ‘SI 62 “81 SL “ST £4 ‘ZI EL GE PP 94075 SI GlOA- A 0| *|809 snoupumnir qc 
60 ‘EI 60 ‘SI 60 '€T 86 ‘ZI 94 GI ¿8 “UL 32 “TT 4S "TI 20 “31 ¿0 “Sl 40 St 40 €i PM AN dE ____ TON 189 xong 
JAJA [JAJA 92 At I9 "4I GS At TT “YT 98 “ST I9 ‘ST I9 “OL 19 "91 T9 '9I 1991 |" eee ES YA 018 
«9 ]0BJYIUY 
: O ‘q “UO0I3UISB A 
OT “TI 69 ‘OT 68 '6 68 '0 68 '6 09 “6 09 '6 09 '6 09 '6 08 '8 08 “8 08 "8 NA 6 ON TIO [enar 0 3U/389H 
$8 ‘SI 84'8I 49 '8I 09 “ST 09 "SI es ‘LT 80 Lt 80 4T 8p LI €9 ‘LI €9 "4T SR 41 | | ^ bL AONO a "33H 93409 
99 FI 9» PI 0t “FI 0s I GS VI Sp “ET Gy "el GP “ET 89 "ET 89 "ET 89 "ET 89 "ST EE E TON 780q M4 yong 
09 '6I SF '6I 0€ OI Go ‘61 $6 '6I 00 “81 00 SI 00 “SI 9» ST 69 “ST 89 “ST 89 “ST REES E E E 2777794 038 
det Leder Kc V 
:90/8 N 'pue[31oq 
20 ‘IT 91 ‘OT 94 8 91 °6 92 °6 9T 6 9T 6 9T 6 916 99 '8 19 '8 I9'8 (rs € ON [JO fang :[(0 3ULYB9 H 
96 LT 96 "21 82 ‘OT 96 “91 go '9T rA OT 09 “ST 09 “ST co “OT 96 “OL GS ‘OT CG UE. Wee Oe eth Dd ETAT Re Seer oes ee INN ‘J09 
8F Or Sb OI 8P “ST EE ét $6 6T 08 ‘IT 0€ "II 09 “TI 56 “LT G6 "TT C6 'IT e6'IIL Ir ARM CM M “T°ON Bayang 
09 Lt 89 2T 89 “21 9€ “LT 96 ‘OT 60 '9T GL ST GL ST Gg ‘OT Ge '9r Ge Ot ge'9or Ir Borer te eT A AR “779408 
: :9)1983qJU y 
“Bq 'enqdjlopenuq 
18 "TI 80 “TI IT ‘OT SI ‘OT cO ‘OI eq '6 £9 6 £9'6 y? 6 I8 '8 LS 8 188 WE 6 "ON [JO [ony :[[O 3ULY89H 
Ic 61 Ic '6T 98 “ST P8 “ST 62 “ST 09 “ZT 08 7I GZ LI Ez 4T 66 LI Zo 4I AAA | | DDR SO -INN “909 
89 SI 89 ‘SI oP 6I 66 ‘OT LI "GT 99 “IT oe “TT (SIE 82 IT oS IE | OS L te ee OTE t T'ON JBOq ARON, 
£9 ‘ST CO “ST 66 St Du 46 4T ¿8 ‘9T 39 “OT 39 '9T ve “LT 88 “LT 8€ “LT SÄI rr d dE cb 773A 0S 
¿99198134 y 
` +A N ‘JIOA MON 
89 “ST 02 “31 99 “TT OT "IT 09 ‘OT 09 ‘OT 09 “OT OT “OT 0r “OT 86 '6 098 O PRE Wee € ON IIo [SN Y 
v9 “ST 06 éi 09 “TT OL “TT 09 ‘OL 09 “OT 09 ‘Or OT ‘OT OL “OT 00 ‘OT 09 '6 09°68 TT MECHER G'ON [IO Gë 
¿[JO 301989 H 
82 'SI S£ St 8€ St 8€ St SE “SI 8€ ‘YT 8£ “91 8e ‘OL 8e "Or 8€ “OT SC ‘OT EL 7 alas sunu AN “3409 
OF “LI cP LT 00 ‘ZT 00 “ZT 00 '4T oP ST 06 'PI 06 ‘PI c9 VI 69 “vt 29 ‘bl ee A | ^ ^ HA 038 BTA BlOA-MOT ‘T8090 spot E 
90 ‘02 90 “02 99 "61 qq 6T gc “61 ob ‘ST 06 SL 89 “ST al “SI ol ST 60 '8T 60 “ST EAS "94038 :03/981q)U y 
"SIM “ONNDBANA 
Se “ET E» SI T9 "TT 19 "TI 19 “TT IT “TT 00 “TT 00 “TT 00 “TT 0€ “OT 0€ ‘OT 0g OL qq 0 o TTT E ‘ON DO [ony 
£0 “I rA SI TS “TT 19 “TT 19 "IT It TI 00 “TT 00 “TI 00 "TI 08 “OI 08 ‘OT SOL |" ee SN 7776 "ON IJO Rna 
"Do 3URVIH 
10 ‘OT I8 “ST I8 ‘ST 09 “ST 09 “ST C YI 06 “ET 06 “ET 08 “FI (hu 0€ ‘FT OE PE PA eee a DM: INN “90D 
66 St SS St 91 ‘SI 66 “LT 68 4I LL ‘OT 8} “91 OF ‘OT 08 ‘OT 08 “91 08 “91 ON OL. A O ec? der dl EOA 
“A N 'oregng 
PI TI 09 “OT 08 6 08 6 08 '6 OF '6 OF '6 OF '6 OF '6 0, '8 0L ‘8 08'8 |" PN S -Z "ON [TO long. wo 3U/189H 
GC “61 98 “ST 09 '8I 09 St 09 “ST 09 “LT 98 ‘OT 98 “OT 96 ‘LI 96 “LT 26 ‘LT A IN A ee "` BBY 9400 
88 “FT 18 ‘FI 69 TI L4 FI 0» TI 22 “El Gr "El SP "El 56 “ET 96 “El 96 “El e O 7777 AS UI T'ON 3897 MAINE 
08 Or OL ot 09 “61 GC “61 66 “61 66 “ST 99 ‘LT 99 “LT €9 “ST G9 “ST 99 ‘ST 99 ‘ST RAO ane LEE BOP Tee. MEN "94038 
:0J/98IJUY 
“SSB 'uojsog 
LL ot LL ‘OT 68 6 TT ‘OT F0 “OT 68 ‘6 02 '6 04 '6 02% 06 '8 06 °8 O ..6 ON TO [ony ‘TO 301989 
Tp “El 90 “ET 90 El 90 “El 90 “eT FI ZI 89 TI 99 ‘IT SE “ZI 88 SI 6e ‘ZI ger [77777 Pd ee “TON $99uA ong 
08 41$ 09 "4 T$ 09 "4 I$ SÉ LIS ve 41$ er '91$ c9 "91$ 09 “SI$ ZE '9r$ ce “SIS EL '9r$ 63 91$ [777777 fe get ee RECH "7" 0A038 
9osquy 
t "DA “21001318 
1 2 
el e AL yn | 1930120 idos qsn3ny | Amp eunf ABW mdy | quen um "MEL [any pue AYO 


[suo[[62 001 19d ‘ijo Bujo ‘uo? 3ou Jad ‘syo pug [£09] 
y SYJUOUI pus gen Aq ‘LPET ut SONJ pejoe[es Jo seorid [1810 —83 3 Id VIL 


COAL—PENNSYLVANIA ANTHRACITE 371 


EMPLOYMENT 


The average total number of men employed in the anthracite 
industry in 1947 was 78,600—a slight gain over the 78,145 men 
employed in 1946. 

Employment. statistics in this chapter do not include workers 
employed in “bootleg”? coal-mining operations conducted principally 
in the Southern and Western Middle fields of the anthracite regions. 
According to the Anthracite Committee, 2,825 men were working 835 
“bootleg? holes in March 1948. Although these workers are not 
included in the employment data, the coal produced by some was 
purchased (604,060 net tons) by the recognized industry for prepara- 
tion and shipment to market, and the coal so purchased is included 
in the production tables of this chapter. Complete employment data 
on the “bootleg”? holes from which this coal was produced are not 
available. The tonnage of ‘‘bootleg’’ coal reported purchased by the 
recognized industry was deducted from the total tonnage reported 
by the operators, and the resulting net production was then used to 
calculate the output per man per day. While it is true that men 
employed at preparation plants of the recognized companies wero 
engaged part time in the preparation of this purchased coal for market, 
the omission of such time will not detract materially from the validity 
of the per-ton figure obtained. 

See tables 29 and 30 for details on labor statistics. 


TABLE 29.—Men employed and days worked at operations producing Pennsyl- 
vania anthracite in 1947, by regions ! 


{Includes operations of strip contractors] 


Average number of men employed Aver- 

age Aver- 

Underground Surface n ES age 

SS A r tons 

Region Miners In Grana| .of Wel ends per 

an Total} In |prep- Total| total days man 

their | Other |under-| strip | ara- | Other surlace plant per 

labor- ground| pits | tion Oper- day 

ers plant ated 
Lehigh: 

Breaker.......... 5,196] 3,306| 8,502} 1,665|  980| 2,398| 5,043| 13,545|  244| 3,311,022| 3 2. 76 
Washery 2____.-.-]-------]-------]------- 6 66 80 161 161| 195 31, 332} 10.10 
RI, A A VE E 6 9 15 15} 174 2, 616| 17. 77 
TotalLehigh...| 5,196] 3,306] 8,502] 1,671] 1,052; 2,496) 5,219] 13,721)  244| 3,344,970] 32.84 
Breaker.......... 7,302| 5,230| 12, 532| 4,481| 1,873| 3,934| 10,288| 22,820; 241] 5,492,018| 3 3.33 
Washery EE E GE GE 48 48 362 458 458) 151 68, 944/311. 99 
csi IA, A aces A eee 226 291 517 517| 250 129, 475| 8.97 
Total Schuyl-| | | | | | 1| | | 1| —- - 
Musicas 7,902| 5,230| 12, 532| 4,529| 2,147| 4,587| 11,263| 23, 795| 239| 5,690, 437| 3 3. 57 
Wyoming: — à o MM] o o SS S| —_ oS le Te eee eee 8 E——————3À 
Dreaker ........- 20, 832| 10, 556| 31,388] 1,055} 1,891] 6,404| 9,350) 40,738; 277| 11,279,881] 2.29 
Washêry E A cee sec st ree 73 151 224 224 184 41, 171| 21.63 
Dredg AAA E AA nce soe 4 3 7 7| 228 1,500| 7.35 


Total Wyoming.| 20, 832) 10, 556} 31,388| 1,055| 1,968| 6,558| 9,581| 40,969] 276] 11,322, 648| 2.36 


Total, excluding Sul- 
livan County: 


Breaker.......... 33, 330| 19,092} 52, 422| 7,201| 4, 744| 12, 736| 24,681| 77, 103| 260| 20,082, 921| 3 2. 65 
W«Wasneby d. o A A, eee 54| 187 602 843 843| 168 141, 447/314. 38 
Dredgë IM A A PA uS 236 303 539 539| 248 133, 687| 9.12 
Total nine sees 33, 330, 19,092} 52, 422) 7,255) 5,167) 13, 641| 26, 063| 78,485) 259) 20,358, 055| 3 2. 78 
Sullivan County..... 54 21 75 9 22 9 40 115; 123 14,146| 3.04 
Grand total....| 33,384! 19. 1131 52,497! 7.264! 5,189! 13,650! 26,103! 78,600! — 259! 20,372, 201! ? 2. 78 


1 Men employed in ‘‘bootleg’’ operations excluded. 
2 Represents washeries for which both production and employment were separately reported. 
3 Output per man per day calculated on legitimate tonnages only; ‘‘bootleg’’ purchases excluded. 
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TABLE 30.—Men employed at operations producing Pennsylvania anthracite, 
1946-47, by counties 


[Includes operations of strip contractors] 


County 


Aa | an M | AAA | cdd aen 


Northumberland.......... eee: 805 6, 380 
Schuylkill........................ 18, 010 
Sulli 168 115 


Sen « ub dp e "VP ep er ep US ub US UD QD UD en Go dn ep en droen e eap el 9 OWS |. M. AS Ff AAA V WERL c» aD aD e ep oe enen ep o gn gr op c» 40 QD ep gn em gr "P ep a e ge 


1 Counties producing dredge coal only. 


MINING METHODS AND EQUIPMENT 


Mechanical Loading.—' The tonnage of Pennsylvania anthracite 
loaded mechanically has been increasing for many years, but the 
output of 16,054,011 tons in 1947 by this method of mining, while a 
record, is only a slight gain over that of 1946. The quantity of anthra- 
cite loaded mechanically in 1945 declined from that of some previous 
years, but this decline was attributed to the inability of producers to 
obtain sufficient mechanical loading equipment during the war years. 
Of the total underground production in 1947, mechanically loaded 
coal accounted for 43 percent, while coal loaded by hand comprised 
57 percent. Statistics on anthracite loaded mechanically underground 
are given in tables 31 to 33. 

Figure 2 illustrates graphically the trend of underground mechanical 
and hand loading and of stripping in the Pennsylvania anthracite 
regions, 1928-47. 
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Mechanically loaded underground 


FIGURE 2.—Relative trend of mechanical RENE and stripping of Pennsylvania anthracite 
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TABLE 31.—Pennsylvania anthracite loaded mechanically underground in 1947, 
| by fields, in net tons 


Hand-loaded | Total me- 


: Scraper Pit-car face convey- | chanically 

Field loaders ! loaders ors, all loaded un- 

types ? derground 
EE E tices se 2, 143, 164 336, 303 10, 960, 358 13, 439, 825 
Eastern Middló.. 2222 .cs cues ecccseeeaca ane: , 773 26, 648 ; , 615 
Western Middle............................... 249, 614 87, 954 1, 141, 231 1, 478, 799 
dy AENA eae e 18, 056 8, 000 488, 716 | | 514, 772 
dE BEE 2, 503, 607 458, 905 13, 091, 499 16, 054, 011 

1 Includes mobile loaders. 


? Shaker chutes, etc., including those equipped with duckbills. 


TABLE 32.—Pennsylvania anthracite loaded mechanically underground, 1943-47 


Scrapers Mobile loaders | Conveyors and pit- Toni donded me- 


car loaders ! y 
ian N N N N 
um- um- um- um- 
Net tons Net tons Net tons Net tons 
ber of | “joaded | Dë Of | loaded | DÉI OI | loaded | Dë Of | loaded 
units uni 
LEE 510 | 2,750, 256 5 57,033 | 2,701 | 11,938,504 | 3,216 | 14,745, 793 
IDEM ees 491 | 2,811,824 12 69,837 | 2,807 | 12,093, 485 | 3,310 | 14,975,146 
1945. ...............- 548 | 2,747, 20 3,006 | 11,034, 492 | 3,574 | 13,927, 955 
1046 ces cesses 564 | 2,714,051 27 81,545 | 3,233 | 12,823,566 | 3,824 | 15,619,162 
ji vM 594 | 2,371,370 25 132, 237 | -3,457 | 13, 550,404 | 4,076 | 16,054,011 


1 Includes duckbills and other self-loading conveyors. 


TABLE 33.—Relative growth of mechanical loading, hand loading, and stripping 
in Pennsylvania anthracite mines, 1943-47 


[Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors] 


Net tons Index numbers: 1927=100 
Year : 

Mechanical Mechanical 

loading un- | Stripping Hana load- | loading un- | Stripping | Hand load- 

derground 8 derground E 
Iw. 14,745,793 | — 8,989,387 | 27, 990, 005 663 417 39 
144 14,975,146 | 10,953, 26, 800, 270 674 509 38 
E or rs 13, 927, 955 10, 056, 325 20, 957, 744 626 467 29 
TI EN 15,619,162 | 12,858,930 | 22 465, 295 703 597 31 

EECH 12, 603, 545 , 909, 101 29 


Strip-Pit Operations.— The heavy demand for anthracite during and 
since the war caused & rapid expansion of stripping activities, and 
tonnage obtained by this method increased from 14 percent of the 
total fresh mined output in 1941 to 25 percent in 1947. The 12,603,545 
tons produced by this method of mining in 1947 is slightly less than 
the 1946 output. It is believed, however, that no particular signific- 
ance can be attached to this slight decline, and it is expected that a 
record production will be obtained from this source in 1948. Data on 
strip-pit mining are given in tables 34 and 35. 

Figure 3 illustrates graphically the production of anthracite from 
strip pits, by regions, 1928-47. 
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FIGURE 3.—Pennsylvania anthracite mined from SE pits, by regions, 1928-47 


TABLE 34.—Relative growth of Pennavivanta anthracite mined from strip pits, 
1915, 1920, 1925, 1930, and 1944-47 


Wee of n 
Net tons sg Number Maesch 
mined by | total that gl pen. | Drdays 
stripping was employed worked 
stripped 
D) m" ee ah 1, 121, 603 (1) (1) (1) 
y EE 2, 054, 441 2.5 (1) (1) 
1920 A A sos 1, 578, 478 2.7 (1) 6 
1930. 52 5:2: AE A OI UM D E 2, 536. 288 9. 7 (1) 1) 
lr E 10. 953, 030 20.8 5, 595 246 
A A eg 10, 056, 325 22.4 5, 314 238 
y A A A A A AS 12, 858, 930 | 25.2 6, 152 252 
1947: 
Lebiehregion. 0-22-00 2, 708, 133 92.1 1. 671 245 
Schuylkill regzion................................. 7, 985, 902 46. 8 4, 529 238 
Wyoming region. ......................... l.l. 2, 506, 010 9.9 1, 055 254 
Total, excluding Sullivan County.............. 12, 600, 045 25.4 7, 255 242 
Sullivan COUNLY -eea Lcunicc Ae . 8,500 8.7 9 54 
Grand total 1947 ............ 222 lc Lll ll ll... 12, 603, 545 25.4 7, 264 242 


1 Data not available. 
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TABLE 35.—Power shovels and draglines used in stripping Pennsylvania 
anthracite, by type of power, 1945-47 


1945 1946 1947 
Type of power Num- | Num- Num- | Num- Num- | Num- 
ber of | ber of Total ber of | ber of Total ber of | ber of Total 

power | drag- power | drag- power | drag- 

shovels] lines shovels} lines shovels; lines 

Gasoline... 38 21 59 68 20 88 75 23 
Electric... 29 38 67 33 44 77 47 46 93 
Diesel... cacas sc 89 202 291 155 254 409 158 256 414 
NA AAA SE ox 4 6|1........| | 6| 4|........ 4 
160 261 421 262 318 580 284 825 600 


Cutting Machines.— The quantity of anthracite cut by machines 
declined trom 1,232,828 tons in 1946 to 1,209,983 tons in 1947. The 
number of cutting machines in use increased from 200 (177 “permis- 
sible" and 23 “all other types") in 1946 to 211 (184 “permissible” 
and 27 “all other types") in 1947. 

Dredge Coal.—Operations have been conducted since the late 1800s 
to recover anthracite from the streams draining the Pennsylvania 
anthracite fields, but the earliest production reports received were 
for 1909. Table 36 gives statistics of dredging operations from 
1909-47. The dredging industry reached peak production in 1941 
when 1,517,563 net tons were taken from river and creek beds, as 
n to the 1,219,706 tons recovered in 1947. Details are shown 
in table 37. 


TABLE 36.—Pennsylvania anthracite produced by dredges, 1909-47, by rivers 
(including tributaries) 


Net tons 


Year 


, Susque- 
Lehigh | Schuylkill Average 
River River n Total per ton 
1000 Gs cio 107, 788 
Duc oes 106, 005 
D ep" rr ; 

AA 96, 009 0) () 
1910... uc eae coset 150, 064 
is Dee CN SE $100, 744 $0. 73 
MNO A ete aie . E e 
TEE () OI . 0 HM 100,507 69 
Le cette A acces 170,672 1.21 
A NS 282, 930 1.30 
I010. A A A 693, 093 1.25 
1920. A n aericcmscus 740, 453 ; 1.10 
EEN 623,3 650, 654 1.04 
1022 A a 904, 108 989, 709 1.09 

Total, 1909-22 2..........- (1) (1) (1) 4, 301, 489 | 2 4, 156, 299 1.12 
Ad EE 106, 092 97, 254 753, 022 956, 368 .85 
AA IS 80. 301 74,359 670, 734 825, 394 . 83 
1920... A uec rrt 99, 614 173, 639 742,455 | 1,015, 708 .91 
1920: 23259 calis uus usos cec 58, 544 131, 654 724, 5 , 764 .91 
TI der ERO 85, 177 127, 705 758, 935 971, 817 . 82 
1928: ooo ee eee 89, 304 157, 449 696, 648 , 87 
TUM) UC cuo A bee 87 241 133, 720 495, 983 716, 944 , 87 
EN E A , 219 138, 236 444, 836 643, 291 , 84 
A TE 33, 014 90, 855 334, 881 458, 750 . 88 
1019 SECH 42, 091 105, 990 331, 969 480, 050 . 93 
Dp o5 ER 51, 083 , 004 981, 837 8, , 84 
A E E E T 91,346 100, 873 459, 961 652, 180 . 98 


See footnotes at end of table. 
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TABLE 36.—Pennsylvania anthracite produced by dredges, 1909-47, de rivers 
(including tributaries) —Continued 


Net tons Value 
Ke Lehigh | Schuylkill A 
g chuy verage 
River River Total per ton 

A cesi o eue iU C 78, 578 73,326 $517, 304 $0. 88 
AE 63, 327 31, 669 581, 679 1.06 
y A A 3 95, 065 (3) 842, 052 1.11 
TBS EE 3 123, 452 (3) 570, 579 1.00 
por E EE 62, 134 67,539 746,000 |. 1.06 
TM vi occiso E cutee cect tee 3 78, 947 (3) 1,097, 000 1.16 
Ma osa 47,838 396, 522 1, 839, 784 1.21 
i C Ae HER 9, 385 268, 919 1, 478, 719 1.15. 
A A 37, 452 342, 815 1, 972, 777 1. 48 
kr ada 40, 894 494, 371 2, 084, 431 1.52 
RA whee ee IA 41, 409 366, 161 1, 924, 148 1.60 
A ssa ed 37, 441 247, 757 2, 091, 324 1. 85 
A rar eo ee 46, 478 158, 102 2, 480, 068 2. 08 

Total, 1923-47.............. 61, 646, 426 | * 3,884, 919 | 16, 769, 095 26, 170, 265 1.17 

Grand total............... (1) (1) (1) (1) 

: pon not available. 
for value cover 1915-22 


: Seba ylkill included with Lehigh in 1937, 1938, and 1940. 
TABLE 37.—Pennsylvania anthracite produced by dredges in 1947, by rivers 


Value 
River (including tributaries) Net tons SS 
Total Average 
LÉI TEEN 46, 478 $93, 431 $2.01 
ll AAA A Ea 158, 102 314, 879 1. 99 
ee ET EE 1, 015, 126 2, 071, 758 2. 04 
. 1, 219, 706 2,480,068 | ` 


FOREIGN TRADE’ 


Shipments of Pennsylvania anthracite to foreign countries in 1947 
reached an all-time high of 8,509,995 net tons. Exports to Europe 
(3,918,463 tons) and shipments to Canada (4,470,034 tons) accounted 
for virtually all of the tonnage. Since recent coal production in Great 
Britain and the European countries has been increasing, it is believed 
that American exports to Europe will not be nearly as large in 1948 
as the record for 1947. It is expected, however, that Canada will 
import approximately as much Pennsylvania anthracite in 1948 as in 
1947. Statistics on United States imports and exports are shown in 
tables 38 and 39. 


TABLE 38.—Anthracite imported for consumption in the United States, 1946-47” 
by countries and customs districts, in net tons 
[U. 8. Department of Commerce] 


Country 1946 1947 Customs district 1946 1947 
Canada..--------------------- 9, 556 10,293 || Alaska....9...........--..-.-- 41-1... eios 
IU A ace cee ews sense derer Lando... A ei 
E oos EG 50 || Montana and Idaho........... 9, 515 10, 293 

Now YOIK occ E 
9,556 | 10,350 9, 556 10, 350 . 


1 uade on imports and. exports compiled, by M. B. Price, of the Bureau of Mines, from records of the 
partment of Commerce. 
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TABLE 39.—Anthracite exported from the United States, 1946-47, by countries 
and customs districts, in net tons 


[U. S. Department of Commerce] 


Country 1946 1947 Customs district 1946 1947 
North America: North Atlantic: 
Bermuda................. 278 557 Connecticut. ............. 2,987 1.225229 
e Honec lii uu 4, 513, 637 |4, 470, 034 Maine and New Hamp- 
PARIETE MP ; , 088 "—-—————— ——— -20001 42, 365 
N Newlouidiaid and Lab- Massachusetts. . .........- 1 
dd a als 4, 538 7,880 New York 123 787, 549 
West Indies Philadelphia. ............. 1, 791, 142 | 2, 738, 308 
British................ 157 787 Rhode Island.............].......... , 930 
9 E 51, 896 23, 794 || South Atlantic 
Other North America..... 14 40 Maryland................. 124, 069 511, 904 
South America: Puerto Hien 12 10 
Argentina................. 8 25, 405 South Carolina............|.........- 2 
Bolivia. .................- 34 53 Virginia................... 178 2, 150 
Brat echoes ee bes 67 901 || Gulf Coast: 
©) 1 EE 73 575 Florida...................- 96 47 
EDU Ee 102 |.......... Galveston................- 56, 824 5 
sier EE 2 570 Mobile ` ----------------- 2 570 
A lias ies 250 EE New Orleans. ............. 96 125 
Other South America. ....|.......-.. 6 || Mexican border 
Europe Arizona..................- 9 23 
Belgium and  Luxem- Rita ee 58 13 
e 777, 372 |1, 367, 636 EE 100 7 
Denmark RTE ee ee AN 40, Pacific Groe 
H TEE 11 9,177 | Alaska..............------ 29 55 
France) E 758, 226 |1, 404, 785 San Diego AA EEE EEEE 15 45 
CHE 240,530 | 157,945 San Francisco............. 103 E 
N etherlands PEINT 87, 991 41, 907 Washington..............- 3, 563 93 
Norway..---------------- 9,099 | 201,135 || Northern border: 
Porteual 280 2, 464 Buffalo 2, 428, 686 | 2, 639, 285 
e O A 577, 999 10710 WEEN 5, 167 4, 383 
Switzerland............... 24,927 | 114,851 Duluth and Superior...... 21, 737 8, 557 
Yugoslavia................ 19, 825 |.......... Huan Mini ccu a E 2, 119 1, 454 
Other Europe.............|].........- 14 Heed eee eee 16, 357 6, 197 
sia: Rochester. ................ 182, 009 153, 115 
British Malaya...........|.........- 10, 044 St. Lawrence.............. 1, 815, 071 | 1,608, 294 
China. -..---------------- 3, 476 286 Vermont.................- 2, 036 1, 471 
Palestine and Trans- —— — 
Jordan uoces ec A 28, 369 6, 497, 245 | 8, 509, 995 
Other Asia ................|.......... 100 
Pegin Congo............]..-......- 2, 448 
¡o AA EE 10, 640 
Other Africa.............. 2 55 


6, 497, 245 |8, 509, 995 


CANADA 


Despite the great demand for coal in Canada, the 1947 production 
of solid fuels was 15,860,478 net tons, a decline of 11 percent from 
that of 1946. Nova Scotia bituminous-coal production, which 
accounted for the greater part of the decrease, was 24 percent less in 


1947 than in 1946. Coal and coke statistics for Canada are shown in 
tables 40 and 41. 
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TABLE 40.—Coal and coke production and foreign trade of Canada, 1946-47 1 


[Thousands of net tons] 


Coal 


Coke from coal 


Bituminous and : 
Anthracite subbituminous Lignite Total 


hacc ——À— MÁ———————— H teure A IE eT ICSE SSE llli SSP PTSD d A CASRN EE, 


SSD | SOS | aE | ee | ee | ect | eee | eee | eee | ace 


Production... Al 16, 288 |214, 291 | 1,524 | 1,570 | 17,812 | 15,861 | 3,313 3, 501 
ImportS.-.....-..---. 4,639 | 4,464 | 22,000 | 25, 841 (3) (3) 26, 639 | 30, 305 909 564 
1 e A EE A 854 706 9 8 863 714 47 107 


Available for 
consumption.| 4,639 | 4,464 | 37,434 | 39,426 | 1,515 | 1,562 | 43,588 | 45,452 | 4,175 | 3,958 


1 Monthly Coa and Coke Statistics for Canada, December 1947. Production data revised through April 


947. 
2 Decrease in production due to strike in Nova Scotia and New,Brunswick, February-June 1947. 
3 Less than 1,000 tons. 


TABLE 41.—Canadian coal production, 1946-47, by Pronnces and by kinds, in 


net tons 1 
Bituminous Subbituminous Lignite Total 
1946 1947 2 1946 1947 1946 1947 1946 1947 
Alberta 5, 389, 418] 4, 834, 632/3, 436, 893/3, 232, A3 --|--------- 8, 826, 311] 8, 067, 067 
British Columbia........ 1, 638, 424| 1, 761, 4301. AAA cto AAA 1, 638, 424| 1, 761, 436 
New Brunswick......... 370,655} 344, A0. ell SE 655) 344, 409 
Nova Scotia. ...........- 5, 452, 868| 4, 117, 839] Lt 5, 452, 868| 4, 117, 839 
Baskatchewan. o c A AAA AA ERE 1, 523, 489/1, 569, 727| 1, 593, 489| 1, 569, 727 


12, 851, 365/11, 058, 316|3, 436, 89313, 232, 435/1, 523, 489| 1, 569, 727/17, 811, 747/15, 860, 478 


1 Monthly Coal and Coke Statistics for Canada, December 1947. Figures revised through April 1947. 
3 Decrease in production due to strike in Nova Scotia and New Brunswick, February-June 1947. 


WORLD PRODUCTION 


The United States is by far the largest producer of anthracite in 
the world. Available data on world production of anthracite, by 
countries, for 1943-47, are given in table 42. 


TABLE 42.—World production of anthracite, 1943-47, in metric tons ! 


[Compiled by P. Roberts] 
Country ! 1943 1944 1945 1946 1947 ` 

Chiba E (3) (3) 1, 451, 000 757, 114 750, 000 
MO a ci od iia 123, 387 130, 198 123, 468 122, 886 (3) 
A A ales 8, 205, 000 4, 964, 000 (3) (3) (3) 
Indochina, o AAA 954, 500 499, 400 217, 700 261, 696 247, 777 
ES 122,075 3 53, 446 104, 989 115, 731 
¿AA A EREA 4, 157, 101 4, 530, 262 673,796 | 11,071,800 | 11,815, 200 
Morocco, Prench. 102, 290 134, 400 178, 600 220, 850 268, 500 
New Zealand.......................... (*) (3) 2, 571 2, 308 (3) 
o A A oe 22, 716 14, 545 36, 848 82. 089 4 80, 000 
EE 368, 321 389. 638 436. 117 379, 526 377, 000 
a 2266226 coeds IN 21,476 12, 000 17. 000 15, 994 23, 779 
TEE 1,151,762 | 1,516,035 | 1,529,532 | 1,457,529 | 1,411,355 
Boitzerland . -coooocococceccocacoono- 104, 150 51, 232 101, 993 74, 544 15, 066 
United Kingdom...................... 4, 196, 671 3, 652, 881 3, 213, 405 3, 582, 084 3 
United States (Pennsylvania) .,.-..... 55,014,679 | 57,788,602 | 49,834,944 | 54,890,625 | 51, 881, 632 

Total (estimate)......-.--------- 116, 414, 000 | 112, 535, 000 | 104,010, 000 | 118,152,000 | 120, 279, 000 


1 In addition to countries listed, Belgium, Bulgaria, Germany, Japan, and U.S. S. R. produce anthra- 
cite, but data of output are not available. Estimates by author of chapter included in total. 

2 Excludes Kwantung Peninsula. 

3 Data not available; estimate by author of chapter included in total. 

4 Estimate. 


Cobalt 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


HE demand for cobalt metal was at:a high level in 1947, mainly 

because of larger purchases for the Government stock pile. De- 

mand for cobalt metal in cast cobalt-chromium-tungsten-type 
alloys, steel, and alloy hard-facing rods and materials was also greater 
in 1947 than in 1946, but these gains were offset by asubstantial decline 
in the use of cobalt in permanent-magnet alloys. Nevertheless, sales 
of cobalt metal were 58 percent larger in 1947 than in 1946. Despite 
the greater need, however, supplies of metal were adequate for re- 
quirements. The metal was supplied chiefly by imports which estab- 
lished an all-time high, and by an increase of 36 percent in production 
in the United States. | 

The demand for cobalt oxide was also much greater in 1947 than in 
1946, chiefly because of increased usage in ground-coat frit for porce- 
lain enamel and in pigments. Although the output of oxide in the 
United States was 43 percent more than in 1946, it was insufficient for 
requirements. The deficit was met partly by imports, which however 
— 30 percent smaller, and partly by withdrawals from consumers! 
stocks. 

Production and shipments of cobalt salts were larger in 1947 than in 
1946, but outputs and sales of hydrate and driers were smaller. 

The bulk of the cobalt metal, oxide, hydrate, and other cobalt 
products sold in the United States is made from crude cobalt produced 
in the Belgian Congo, where output established an all-time high in 1947 
to meet the greatly increased requirements. Some of the cobalt 
products sold are made from domestic and Canadian ores. Output 
of domestic ore was 24 percent greater than in 1946, and imports of 
Canadian ore were up 5 percent. 

Permanent magnets and magnet steels continued to lead in the 
postwar demand for cobalt, but the quantity of cobalt employed for 
these purposes was 31 percent less in 1947 than in 1946, which how- : 
ever was an all-time high. An informative article on magnetic mate- 
rials has been contributed by Finke, ! who concluded as follows: 

Modern magnetic materials are contributing their part towards bringing 
comfort, accuracy, amusement, convenience, power and time to people in all walks 
of life in today's world. Each year brings many new applications and improve- 
ments of old ones. No one can foretell the future, but it is certain that modern 
magnetic materials will enable engineers and manufacturers to produce new 


produets that will solve old problems and add a few pages to the history of modern 
scientific developments and the progress of civilization. 


1 Finke, H. E. (General Electric Co.), Modern Magnetic Materials: Materials and Methods, vol. 25, 
No. 6, June 1947, pp. 72-76. 379 
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A new standard line of Alnico permanent-magnet holding assemblies 
that combine minimum space requirements with maximum holding 
power was designed to effect economy and efficiency by eliminating 
the necessity for making each new assembly application to particular 
specification.? 

The anticipated peacetime demand for cobalt for cast cobalt-base 
high-temperature alloys materialized in 1947; as & consequence, the 
quantity of cobalt employed for this purpose was 22 percent greater 
than in 1946. Sweeney ? predicted that 1948 will show a marked 
increase in the use of precision-cast cobalt-base high-temperature 
alloys; and, as the demand for materials that will stand higher tem- 
peratures and greater stresses continues to grow, some of the better 
cast alloys, now in the laboratory stage, will begin to be produced 
commercially. A new cast alloy, designated as “J” alloy, has been 
developed, using the original Co-Cr-Mo-base vitallium as a starting 
point. A new material—Elgiloy, an alloy chiefly of cobalt, chromium, 
nickel, iron, and molybdenum—the first application of which is in 
long-lived watch springs, has been described.* 


MINE PRODUCTION AND DEVELOPMENT 


Despite the fact that the United States is the largest consumer of 
cobalt in the world, only a small part of its requirements has been 
furnished by domestic ore, as is evident from the next table, which 
shows production and shipments through 1945; the Bureau of Mines 
is not at liberty to publish figures for 1946 and 1947. 


Cobalt ore produced and shipped in the United States through 1945 ! 


Produced Shipped from mines 
Year 
Gross weight | Cobalt content | Gross weight | Cobalt content 
(short tons) (pounds) (short tons) (pounds) 
Previous to 1921 (partly estimated). .... (2) 730, 000 (2) 730, 000 
1921-32 (partly estimated).............. 93 9, 300 41 5, 000 
re 20 PA eee cht oe 
1094 EE 31 2.009 A AA TR 
p E ARAN RON MO 23 1,006 EE WEE 
1056 EE 6 BIG MA A Ue 
NGS Soc ee ee Seeds cce duas ave 24 9,023 A AA E 
lr E EE 16 LOO EE, VE 
EE 27 A EE VE 
Hee 5, 048 133, 800 4, 500 127, 000 
AAA eee take 19, 127 505, 377 20, 031 §21, 627 
A EEN 26, 241 735, 335 23, 741 661, 657 
TEE 27, 103 732, 098 28, 541 763, 772 
UMM I... IN LE m Ae 18, 407 828, 515 17, 539 556, 687 
Ee 19, 770 1, 099, 654 17, 528 1, 281, 681 
(2) 4, 785, 572 (2) 4, 647, 424 


1 Bureau of Mines not at liberty to publish figures for 1946 and 1947. 
2 Data not available. 


j 2 Geor: P. ae Electric Co.), Progress in Electrical Equipment Continues: Steel, vol. 122, No.1, 
an. 5, , p. 220. 

3 Sweeney, W. O. (Haynes Stellite Co.), Use of Precision Cast Super Alloys to Increase in 1948: Steel, 
vol]. 122, No. 1, Jan. 5, 1948, p. 221. 

‘ Grant, N. J., Cobalt Chromium J Alloy at 1,350 to 1,800? F.: Steel, vol. 121, No. 14, Oct. 6, 1947, p. 114. * 

5 Materials and Methods, New Strong, Nonmagnetic Spring Material Has High Corrosion Resistance: 
Vol. 25, No. 4, April 1947, pp. 94-95. 
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A complete record of output of cobalt in the United States before 
1921 is not available. Nevertheless, it is estimated that about 96 per- 
cent of all domestic cobalt produced prior to 1921 was from deposits 
near Fredericktown, Madison County, Mo., where a complex ore con- 
sisting of copper, lead, cobalt, and nickel was worked on & small scale 
for many years preceding 1869 through 1904 and in 1907-9 and 1919- 
20. Prior to 1921 several companies had attempted to establish regu- 
lar production of cobalt in Missouri; and despite the fact that large 
sums were spent in these endeavors, none of the metallurgical processes 
developed for treating the complex ore proved entirely satisfactory. 
It is estimated that the total output in Missouri through 1920 probably 
did not exceed 700,000 pounds. Prior to 1921, small quantities of 
cobalt had also been produced in Connecticut, Idaho, Nevada, and 
Oregon; a record of the exact quantity is not available, but the total 
probably did not exceed 30,000 pounds. Therefore, the total output 
of A in the United States before 1921 is estimated at 730,000 
pounds. 

Most of the output reported for 1921-39 represents cobalt contained 
in residues recovered at the electrolytic zinc plant of the Sullivan 
Mining Co., Kellogg, Idaho; none has been marketed, however. Dur- 
ing this period Alabama produced a carlot, and a small quantity of 
concentrate containing cobalt and nickel was recovered as a byproduct 
of froth flotation of d at Burlington, Vt. 

There was no commercial production of cobalt ore in Missouri during 
1921-43. In July 1944, however, the St. Louis Smelting & Refining 
Co. began producing a cobalt-nickel concentrate at its property near 
Fredericktown and in 1945 was the chief producer in the United States. 
In September 1946 the company suspended the production of nickel- 
cobalt concentrate but has continued to study the problem of making 
a successful recovery of separate products of cobalt and nickel. 

Although cobalt has long been known to occur as a minor constituent 
of the iron ores at Cornwall, Pa., only during the past several years 
were experiments made on its recovery. The cobalt is contained in 
the sulfides that accompany the magnetite, and since 1940 there has 
been regular production from this source by the Bethlehem Steel Co. 

Production and shipments of cobalt ore in the United States were 
substantially larger in 1947 than in 1946; however, the Bureau of 
Mines is not at liberty to publish the figures for these years. 

The Bethlehem Steel Co. was the only producer of commercial 
cobalt ore in the United States in 1947, and its output and shipments 
were 174 and 188 percent, respectively, more than in 1946. "The 
cobalt-bearing material (averaging 1.43 percent cobalt in 1947) is 
shipped to The Pyrites Co., Wilmington, Del., where it is processed to 
metal and other cobalt products. 

In 1947 the St. Louis Smelting & Refining Co. shipped some raw 
iron concentrates recovered from earlier operations at its property 
near Fredericktown, Madison County, Mo. "The concentrates con- 
tained about 2 percent cobalt and were also shipped to The Pyrites Co. 

The Sullivan Mining Co., Kellogg, Idaho, continued to recover 
cobalt at its electrolytic zinc plant in 1947 but, as in previous years, 
made no shipments. In 1947 it recovered 101 short tons of residues 
containing 6,519 pounds of cobalt. 
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Development was continued in 1947 at the Blackbird mine near 
Salmon, Idaho, by the Calera Mining Co., a wholly owned subsidiary 
of the Howe Sound Co. Approximately 4,500 feet of drifting and 
crosscutting were done in 1947. The ore carries copper and gold, as 
well as cobalt. According to the Howe Sound Co? 


Active underground development was continued and sufficient ore has now been 
blocked out to definitely show the commercial possibilities of this mine. Research 
io determine the best processes for separating the several] metals contained in this 
complex cobalt-copper-gold ore, and for refining the cobalt product, continued 
favorably but is still incomplete and no decision in regard to building & plant will 
be made until these studies are concluded. Development and exploratory work 
will continue during 1948. 


The results of Bureau of Mines field work on the Blackbird cobalt 
deposits’ and Ee work on recovery of cobalt metal and oxide ? 


were describe 
RESERVES 


The following information on reserves of cobalt in the United States 
was prepared by the Bureau of Mines and Geological Survey and 
is quoted from a report on mineral position of the United States, pub- 
lished in the hearings before a subcommittee of the Committee on Public 
Lands, United States Senate, Eightieth Congress, first session, 1947: 


For the purposes of this report, the cobalt deposits of the United States have 
been divided into those that could be made available under economic and techno- 
logic conditions similar to those existing in 1943 (class 1) and those that may 
become available under increased prices and a considerable advance in technology 
(class 2). Class 1 includes primarily the deposits at Cornwall, Pa.; Fredericktown, 
Mo.; and the Blackbird district, Idaho. The Cornwall ores constitute the largest 
class 1 reserve; they contain only about 0.05 percent of cobalt, which is intimately 
associated with pyrite. Concentration for the recovery of cobalt is therefore 
readily effected by separation of the pyrite, which contains a little less than 1.5 
percent of cobalt and represents a recovery of about 65 percent of the cobalt in 
the ore. The complex lead-copper-nickel deposits of Fredericktown, Mo., contain 
about 0.3 percent of cobalt, and the copper-cobalt ores of Blackbird, Idaho, about 
0.5 percent or more. 

Class 2 deposits comprise mainly sulfide ores in the Appalachian region that are 
now of interest chiefly for their copper or sulfur and iron content. These ores 
contain from a few hundredths to 0.1 percent of cobalt, but data are not as yet 
available to permit accurate determination of the average content. The problem 
of recovering the cobalt by present methods of treating these ores has not been 
solved. Certain low-grade manganese deposits of the southern Appalachians 
contain small quantities of cobalt, but the technology of their treatment and cobalt 
recovery has received only experimental attention. Cobalt in manganese ores can 
be recovered in the electrolytic recovery of manganese; should production of 
electrolytic manganese be greatly expanded, appreciable quantities of byproduct 
cobalt might be produced. 


Estimated reserves of cobalt in the United States as of 1943, in short tons 


Measured and | 
indicated Inferred Total 
Availability ll nnn ee = 
Crude Cobalt Crude Cobalt Crude Cobalt 
ore content ore content ore content 
Class aci a os 45, 350, 000 30, 000 64, 300, 000 59,000 | 109, 450, 000 89. 000 
Class 22 oi ri 43, 000, 000 32, 500 125, 000, 000 75. 000 168, 000, 000 107, 500 


1 Reserves that could he made available under such economic and technologic conditions as in 1943. 
2 Reserves that could be made available only under some increase in price over that of 1943 and under 
considerable advance in technology. - 


6 Howe Sound Co., Annual Report: 1947, pp. 34. — 

? Reed, G. C., and Herdlick, J. A., Blackbird Cobalt Deposits, Lemhi County, Idaho: Bureau of Mines 
Rept. of Investigations 4012, 1947, 14 pp. | | 

8 Shelton, F. K., and others, Electrowinning of Cobalt from Cobaltite Concentrates: Bureau of Mines 
Rept. of Investigations 4172, 1948, 98 pp. 
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The total estimated reserve available under such wartime conditions as pre- 
vailed in 1943 is 89,000 short tons, equivalent to 100 years’ supply at the rate of use 
during the five prewar years 1935-39, and 38 years’ supply at the peak war rate, 
j1it could be produced at any such rate; however, the nature of cobalt occurrence 
is such that it would be produced chiefly as a byproduct, and for this reason the 
rate at which it could be produced would be determined largely by factors govern- 
ing the output of the associated products. The rate of output in the near future, 
as in the past, will be governed chiefly by operations at Cornwall, Pa. The out- 
look for new production is very uncertain and will depend upon the outcome of 
mining and metallurgical developments in the Blackbird, Idaho, and Frederick- 
town, Mo., areas, in both of which cobalt is associated with other metals. 


CONSUMPTION 


Refiners or Processors.—Consumption by refiners or processors of 
cobalt contained in alloy and ore was 2,672,991 pounds in 1947, an 
increase of 33 percent over 1946. However, usage of cobalt interme- 
diates by refiners or processors was only 3 percent greater. Of the 
alloy and ore consumed in 1947, about three-fourths was employed in 
making cobalt metal. The remainder of the alloy and ore and all 
of the other cobalt raw materials were used in producing the cobalt 
products shown in the accompanying table. 


Cobalt consumed ! by refiners or processors in the United States, 1945—47 


Pounds of cobalt 
Cobalt material 
1945 1946 1947 
Allgy and EE 4,808,825 | 2,009,018 2,672, 991 
Fines and eranulesg LL. LL eee eee 453, 538 499, 737 528, 544 
Rondell6S..causaceeueecsceseweMusetecel is acu. lo 64, 872 148,197 128, 937 
TAY Gra nt EE 133, 831 128, 740 152, 102 
RN dee EE 18, 460 19, 243 6, 904 


1 The fines, granules, rondelles, hydrate, and carbonate consumed originated from alloy and ore; therefore, 
combining alloy and ore with these materials would result in duplication. 


Specified cobalt products ! produced and shipped in the United States, 1946-47, 


in pounds 
Production Shipments 
Product 
Gross Cobalt Gross Cobalt 
weight content weight content 
. 1946 ? 
NA O II el Rd c 228, 555 159, 433 228. 584 159, 400 
e GE 480, 070 197, 092 466, 779 193, 015 
alts: 
Acetate A a ana e e aA aSa 209, 068 49, 416 211, 241 50, 211 
e eene 125, 769 58, 753 126, 578 50, 285 
Sullata. ads 243, 303 49, 999 255, 321 52, 513 
pons ee 25, 578 5, 639 25, 500 5, 332 
Droi EE EES 11, 530, 340 693,379 | 11,290, 499 675, 516 
] 1947 
OMG EEN 325, 442 228, 755 315, 303 221, 278 
O AA A II EEE AN ER NP 460, 866 182, 295 452, 316 176, 877 
alts: 
Acetate EEN 191, 200 45,072 171, 351 40, 453 
Ier EEN 165, 108 77, 361 127, 600 59, 451 
E AAA mE Ue c EE 489, 321 101, 161 881, 652 78, 703 
OLHBE sacr. o cc adno A eet ed 63,751 14, 927 49, 107 11, 348 
Driers MERECE REP REM cH ace NA ICAA 9,792, 481 597,012 | 9,637,876 590, 755 


1In addition, cobalt metal (rondelles, granules, fines, and powder) was produced, but the Bureau of Mines 
is not at liberty to publish figures on production and shipments. 
2 Revised figures for all products except oxide. 
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Industrial Consumers.—Consumption of cobalt by industrial con- 
sumers was 4,165,539 pounds in 1947, an increase of 1.5 percent over 
1946. The largest single use of cobalt in 1947 was for permanent- 
magnet alloys, which accounted for 21 percent of the total quantity 
consumed ; however, usage for this purpose was substantially less than 
in 1946. "The second-largest quantity of cobalt was employed in cast 
cobalt-chromium-tungsten-type alloys, which accounted for 15 per- 
cent of the total cobalt consumed; usage for this purpose was 22 per- 
cent greater than in 1946. Continuing its upward trend, utilization 
of cobalt in ground-coat frit for porcelain enamel was 47 percent more 
in 1947 than in 1946. A noteworthy gain in the use of cobalt in steels, 
other than high-speed and magnet, was recorded in 1947. Consump- 
tion of cobalt in alloy hard-facing rods and materials, cemented car- 
bides, and pigments was also at a higher rate than in 1946, but usage 
in high-speed steel was slightly lower. 


Cobalt consumed in the United States, 1946-47, by uses 


Pounds of cobalt 
Use EE 
1946 1947 
Metallic: 
Weeer cker e 224, 049 oo a 
A A EE E EIER E O 
Permanent magnet allog ee } ! 1, 463, 539 { 804, 924 
o A cactus nce ee Gace tee esate rr f 201, 949 386, 354 
Cast cobalt-chromium-tungsten-type alloys...................-.-.......- 526, 504 642, 452 
Alloy hard-facing rods and materials... 53, 874 71, 545 
Cemented earbides.. cce oe cuc Ee ee 1 45, 100 62, 
O A E EE 81, 988 99, 476 
Total metalic: Seeler Die 2, 597, 003 2, 501, 856 
Nonmetallic (exclusive of salts and driers): 
Ground-coat A [rib EE 412, 766 607, 316 
qr aie EE 170, 662 207, 
dE EE 9, 59 51, 439 
'Potal non metales Qa ows eee ned Ee dune de 623, 024 866, 683 
Salts and driers: Lacquers, varnishes, paints, inks, pigments, enamels, glazes, 
feed, electroplating, etc. (estimate)_..............--..- . Ll ll ll LLL ll l.l. 885, 000 197, 000 
Grand AA EE 4, 105, 027 4, 165, 539 


! Revised figure. 


PRICES 


Effective July 1, 1947, the price of cobalt metal (97—99 percent, in 
kegs of 550 pounds) was increased from $1.50 to $1.65 & pound 
delivered east of Chicago. For quantities under 100 pounds the price 
was advanced from $1.57 to $1.72 a pound. The price of oxide to 
ceramic plants was advanced from $1.16 a pound to $1.27X. The 
former prices had been in effect since October 1939. 


FOREIGN TRADE ? 


Imports.—Imports of cobalt into the United States established a 
new record in 1947; they were 138 percent greater than in 1946 and 
40 percent larger than in the previous record year 1943. The Belgian 


* Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. 8. Department of Commerce. 
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Congo continued to be the chief source of imports; in 1947 it supplied 
3,177,970 pounds of metal and 3,751,452 pounds of alloy containing 
1,640,952 pounds of cobalt. Belgium supplied 2,726,025 pounds of 
metal and 752,150 pounds of oxide containing 534,029 pounds of cobalt; 
both the metal and oxide were produced from Belgian Congo alloy. 
Canada supplied 751,438 pounds of ore containing 77,721 pounds of 
cobalt, Japan and Sweden 128,837 and 2,240 pounds, respectively, of 
metal, and the United Kingdom 81 pounds of metal and 626 pounds 
(gross weight) of salts and compounds. | 

The duty on cobalt oxide continued to be 10 cents a pound, sulfate 
5 cents a pound, linoleate 10 cents, and other salts and compounds 30 
EE ad valorem. Cobalt metal and ore entered the United States 

uty-iree. 


Cobalt imported for consumption in the United States, 1943-47, by classes 


Alloy '—Pounds 
Year 


Value 


Cobalt 
content 


Cobalt 
content 


Gross 
weight 


Gross 
weight 


jon e — ——— S 1,208,788 | $1,620,869 
eet 1,1 53, 434 
EE 109, 112 91, 554 
E 73, 892 59, 861 
ee 77, 721 58, 920 


Other salts and 
Metal Oxide compounds 
Year 
un 
Pounds Value (gross Valu (gross Value 
eight) e 

e A aa ea 266, 670 73 58, 923 $95, 463 $164 
A ; 102, 323 225, 400, 356 15 54 
Är A es 046, 475 1, 582, 670 120, 672 215, 563 224 700 
lr Te EE 1, 935, 582 2, 749, 326 1, 074, 630 1, 450, 236 350 778 
ee 4 6, 035, 153 | * 7, 994, 347 752, 150 753, 916 626 1, 947 


E eher b eee to Bureau of Mines; not separately classified by U. 8. Department of Commerce. 
alue not available. 

3 Data for 1943, 1944, and 1946 adjusted by Bureau of Mines to exclude alloy. 

3 Excludes 2,384,915 pounds of alloy containing 980,000 pounds of cobalt received in December 1942 but 
recorded as January 1943 by U. 8. Department of Commerce. | 

4 Adjusted by Bureau of Mines. 


Exports.—Exports of cobalt from the United States are small; 12 
pounds of ore and concentrates valued at $72 and 576 pounds of 
metal and alloys valued at $1,853 were exported in 1947. Somewhat 
larger quantities of oxide, salts, and driers are also exported, but the 
figures are not separately recorded by the United States Department 


of Commerce. 
WORLD REVIEW 


Five countries—Belgian Congo, Canada, French Morocco, Northern 
Rhodesia, and the United States—have contributed about 92 percent 
of the world output of cobalt in recent years. The accompanying 
table shows world production by countries, 1939-47, insofar as 
statistics are available. 

812882—49——4 
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World mine production of cobalt, 1939-47, by countries, in metric tons ! 


{Compiled by B. B. Mitchell] 


Cobalt content 


Country ! 
1939 1940 1941 1942 1943 1944 1945 1946 1947 
¿MA 13 12 13 14 15 9 10 11] (3) 
Belgian Congo.............. 1,080 | 2,301 | 2,256 | 1,656 | 2,061 | 1,877 | 2,800 | 2,150 3, 500 
Bolivia (exports)......-..--.]-------- 2 2 (3) CS PA ER. O A 
El AAA 4 229 218 73 (2) (2) (2) (2) (2) (2) 
Canada 332 360 119 80 16 49 34 217 
Chilo ease (2) (2) 2 (3) 1 C (2) 
Finland AA (3) (2) (2) 98 79 86 (2) (2) 
IG cle. (2) 8| 8| 01010101010 
JADA EE lias DE (3) 1 3 15 11 7 (2) ` 
Morocco, French........... 680 330 65 3 216 243 100 200 320 
Northern Rhodesia t........- 1,598 | 1,223 650 914 943 978 874 552 4 
Sweden.......... SONOS, ace foe A EE ees A xTM 9 EE (2) 
United States (shipments)..|........ 58 237 300 346 253 581 (5) (5) 
Total (estimate). ..... 4,500 | 5,000 | 4,000 | 3,500 | 4,200 | 3,900 | 4,700 | 3,500 5, 100 


1 In addition to countries listed, Brazil, China, Germany, and Spain produce cobalt, but production data 
are not available. Estimate by author of chapter included in total. 
Data not available; estimate by author of chapter included in total. 
3 Less than 1 ton. 
4 Y ear ended June 30 of year stated. - 
5 Bureau of Mines not at liberty to publish figure. 


Belgian Congo.—The world’s premier producer of cobalt continues 
to be Belgian Congo, where the Union Minière du Haut Katanga is 
the sole producer. Production of cobalt in Belgian Congo was begun 
in 1924, when 273 metric tons were produced; since that year output 
has increased almost without interruption and reached a peak of about 
3,500 metric tons in 1947. Total output from 1924 through 1947 has 
been about 29,000 metric tons. The company has a cobalt mine and 
a cobalt-concentrating plant at Kabolela and a cobalt mine and. ore- 
treatment plant at Kamoto. At Jadotville it has six single-phase 
electric furnaces (monthly çapacity, about 300 tons) for smelting 
cobalt-bearing ores and slags. The cobaltiferous red alloy from the. 
electric furnaces is refined in two rotary furnaces; and the resultant 
crude cobalt, which is cast into ingots, 1s shipped chiefly to company 
refining plants at Niagara Falls, N. Y., and Oolen, Belgium, for proc- 
essing the crude cobalt to metal, oxide, salts, and driers. The solu- 
tions used in the electrolytic plants contain cobalt, which is recovered | 
by a special process of precipitation. The precipitates are treated by 
electrolvsis in a refining plant (also at Jadotville) capable of producing 
about 225 tons a month of granules of high purity and very low car- 
bon content. The total refining capacity of the company plants at 
Niagara Falls, N. Y., Oolen, Belgium, and Jadotville, Belgian Congo, 
is about 7,500 tons annually. On the basis of a rate of production 
of 4,000 metric tons annually, the company reports having developed 
reserves of cobalt sufficient for 40 to 50 years, and it anticipates that 
these reserves will increase as a result of further development being 
done on its copper deposits. 

Canada.—Reported production of cobalt (content) in Canada 
increased to 478,000 pounds in 1947 from 74,902 pounds in 1946. The 
output in 1947 was derived from the cobalt-silver ore at Cobalt, 
Ontario, and the nickel-copper ores of the Sudbury district, Ontario. 
Canadian production figures, however, do not include the cobalt 
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recovered by the Mond Nickel Co. at its Clydach (Wales) nickel 
refinery from the nickel-copper ores of the Sudbury district. 

In 1947 the International Nickel Co. of Canada, Ltd., at its Cana- 
dian nickel refinery, began the commercial recovery of cobalt as oxide 
from the nickel-copper ores of the Sudbury district. 

Some cobalt contained in the nickel-copper ores of the Sudbury 
district is also recovered at the Clydach (Wales) nickel refinery of the 
Mond Nickel Co., but the quantity so produced has not been made 
dena The raw material for the Clydach refinery is second Orford 

ottoms, received in the form of roasted sulfide from Port Colborne, 
Ontario. Cobalt is precipitated as cobaltic hydroxide from the iron- 
free liquid by the addition of a nickel peroxide slurry, prepared in a 
separate plant from nickel sulfate, caustic soda, and sodium hypochlo- 
rite.° The first cobalt precipitate is purified and passed forward to 
the chemical salts department at a cobalt : nickel ratio of 70:1. The 
chemical salts department produces cobalt and nickel oxides and salts. 

Certain improvements and changes in the nickel refinery of Falcon- 
bridge Nickel Mines, Ltd., which also produces nickel-copper ores in 
the Sudbury district, will permit recovery of the cobalt from the 
matte. | 

In the cobalt are& of northern Ontario, the Silanco Mining & 
Refining Co., Ltd. (successor to Silanco Mining & Smelting Corp.), 
which mines cobalt-silver ores and operates a concentrator, was the 
chief producer. However, the company suspended mining operations 
in early 1947. It plans to unwater the Agaunico-Reuthel and Beaver- 
Temiskaming mines as the initial step in resuming mining operations.” 
The construction of a smelter by this company, noted in the chap- 
ter of this series for 1946, was not completed in 1947. J. H. Suther- 
land and Robert McAithur are building a small concentrator at the 
Violet mine to treat ore from the Lawson mine, which they lease.!? 

French Morocco.— Production of cobalt ore at the Bou Azzer and 
Graara mines was 2,660 metric tons in 1947 compared with 1,693 tons 
in 1946. Moroccan ore, which contains 12 to 15 percent cobalt, as 
Mus as nickel and gold, is shipped to French and Belgian processing 

ants. | 
" Germany. *—4At the plant of Gebr. Borchers, Goslar, the source 
of cobalt was mainly the Mansfeld residues (chiefly furnace hearth 
accretion) which were treated at à maximum rate of 900 tons monthly. 
The average cobalt content of the residues was 1.5 percent. The 
precipitation of 85 to 90 percent of the cobalt was effected by the ad- 
dition of sodium hypochlorite. | 

At the plant of Duisburger Kupferhutte, Duisburg, the source of 
the cobalt, which has been produced annually to the extent of 150 
metric tons, has been burnt pyrites cinder from Spain and other Euro- 
pean countries. It is received as residues from the making of sulfuric 
acid. This plant has handled as much as 3,000 metric tons of cinder 
daily but is now handling about 1,000 tons. The average cobalt con- 
tent of the cinder is about 0.04 percent, of which about 60 percent is 
recovered. 

10 Canadian Mining Journal, vol. 67, No. 5, May 1946, pp. 534-536. 
li Falconbridge Nickel Mines, Ltd., 19th Annual Report: 1947, p. 1. 
12 Northern Miner, vol. 33, No. 36, Nov. 27, 1947, p. 16. 

13 Northern Miner, vol. 33, No. 21, Aug. 14, 1947, p. 17 


. 17. 
M Young, L. J.. and Rauld, R. H., Some Aspects of Copper, Nickel, and Cobalt Production in Germany: 
British Intelligence Objectives Subcommittee, Final Rept. 1003, Item 21, ca. 1946, 28 pp. 
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Japan.—The following information concerning cobalt in Japan is 
contained in a report prepared by the Supreme Commander for the 
Allied Powers: 


Before World War II Japan imported all cobalt needed for industrial use. 
When events of the war virtually stopped all imports, attempts were made to 
develop low-grade domestic deposits, and in 1944 under heavy subsidies, the four 
producing mines supplied a maximum of 1,534 metric tons of hand-picked con- 
centrates, averaging about 1 percent cobalt. 

Most of the cobalt mines are in remote.areas and transportation costs are high, 
The ores are low grade, must be beneficiated before shipment, and estimated 
reserves are relatively small. It is believed that domestic mines can supply only 
a minor amount of cobalt to meet Japan's future needs. 


Production of hand-picked cobalt concentrates in Japan, 1941-45, by mines, in 
metric tons 


Production, 1941-45 


Cobalt fe 
Mine í O 1941 1942 1943 1944 1945 S e 
percen ercen 

Total | of total 
Doeatant | EE AA A 1 330 439 14 
Naganobori.................... 1.2 10 5 269 | 1,023 70 1, 977 64 
he EE 1.3 10 55 36 181 110 392 13 
Talsho.. i-e e s cres E A EE AA WEG 275 275 9 
A 20 60 321 | 1,534 | 1,148 3, 083 100 


Northern Rhodesia.—The second largest producer of cobalt in the 
world is Northern Rhodesia, where the cobalt mineral occurs associated 
with copper in certain ore found in the copper mines of the Rhokana 
Corp., which has been producing cobalt since 1933; total output 
through June 30, 1947, has been 11,686 metric tons. The output of 
alloy was 1,225 short tons containing 463 tons of cobalt in the year 
ended June 30, 1947, compared with 1,527 tons containing 609 tons 
of cobalt in 1946. Inability of Rhodesia Railways to transport coal 
at a rate sufficient to maintain copper output at capacity was respon- 
sible for the smaller 1947 cobalt production, which was the lowest 
since 1935. The construction of a gravity plant by the company, 
noted in the chapter of this series for 1945, has been completed and 
put into operation. In this plant a portion of the middlings in the 
cobalt concentrate is tabled to give a higher concentrate than is ob- 
tained by flotation. The cobalt-containing mineral, carrollite, being 
heavier than the copper minerals or gangue, can be concentrated by 
gravity on tables, and although this does not increase the over-all 
recovery of cobalt, it yields a concentrate containing 7 to 9 percent 
cobalt compared with 2 to 3 percent in the flotation concentrate. 
Consequently, the higher cobalt content and lower copper and iron 
content in the gravity product compared with the flotation concen- 
trate gives a richer feed to the electric furnace and reduces the handling 
of slags from the converters and reverberatories. 


= Supreme Commander for the Allied Powers, General Headquarters, Natural Resources Section, Cobalt 
Resources in Japan: Rept. 54, Aug. 31, 1946, 20 pp. 
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GENERAL SUMMARY 


EMANDS for virtually all consumer goods were at exceptionally 
high levels in 1947, and enormous volumes of raw materials were 
required for their manufacture. Responding to these influences, 

the coke industry produced vitally needed coke and related products 
in quantities never equaled before in a peacetime year. Total pro- 
duction of coke increased 26 percent over 1946, an achievement made 
possible by the 24-percent gain in oven-coke output and the 46-percent 
rise in beehive production. The 26-percent increase compares 
favorably with the 30-percent rise in output of pig iron and is sub- 
stantially greater than the improvement in industry generally, which 
was only 10 percent, according to the Federal Reserve Board index 
of physical volume of industrial production. 

The coke industry suffered no major work stoppages in 1947 and 
operated at a fairly uniform rate throughout the year. Production of 
oven coke averaged 183,331 tons per day in the first quarter of the 
year and, although dropping slightly 1n the second and third quarters, 
increased considerably in the last quarter, averaging 189,517 tons per 
day, the highest rate ever maintained for & corresponding period. 
The gain in daily rate of production in the last quarter was due 
principally to the addition of new coke ovens. 

The beehive segment of the industry staged a remarkable come- 
back in 1947, and & number of plants that had closed during and 
immediately after the end of World War II were rehabilitated and 


389 


D 


390 MINERALS YEARBOOK, 1947 


EE 
il E 
O ae EE 

WER WA 


d 
S 
Le 
i 


í a 


MUS ZE 
E 
MUT 


UNI 


, 
| 
"rr: 
"rt 


I 
BEER INN 


A 
A 
a 
E 
E 
E 
BR 
é 


1940 


R B S e E e N > 


AVO Y3d SNOL 13N JO SONVSNOHL 


st e N = 
l HLNOW 30 ONJ 
ONVH NO SNOL 13N 40 SONVSNOHL 


FIGURE 1.—Average daily production of beehive and oven coke and pig iron and producers’ stocks of oven coke, 1939-47, by months, 


COKE AND COAL CHEMICALS 391 


put back in blast. Output of beehive coke climbed to the highest 
point since 1944 and no doubt would have been greater had more 
good coking coal been available. The average daily rate of beehive 
output, although fluctuating more than that of oven coke, was rela- 
— stable throughout the year, reflecting the heavy demand for 
coke. l 

The total quantity of coal carbonized in all ovens in 1947 nearly 
equaled the 1944 record and was 26 percent higher than the 1946 
figure. It is to be noted, however, that the amount of coal used in 
the manufacture of oven coke in 1947 exceeded the 1944 total by 
149,441 tons, although coke output was 306,246 tons lower. The 
decline in coke output was due principally to the poorer quality of 
coal charged and also to deterioration of a large number of over-age 
ovens, which have been operated at exceptionally high rates since the 
beginning of World War II. The poor quality of coal used is reflected 
in the yield of oven coke, which declined from 71.0 percent in 1944 
to 70.6 percent in 1947, although the percentage of breeze recovered 
per ton of coal carbonized increased from 5.3 percent to 5.8 percent 
in the same period. 

The over-all demand for bituminous coal in 1947, together with 
increases in mining and transportation costs, caused the average 
value of coking coal delivered to all coke plants to rise $0.96 per ton 
or 17 percent above the previous maximum of 1946. The average 
cost of coal delivered to oven-coke plants advanced $1.01 per ton to 
$6.78, a new peak. Coal costs for beehive ovens also soared to a new 
level, rising $0.84 per ton over the 1946 figure. 

Supplies of coke were not sufficient to meet increased requirements, 
and market prices were considerably higher than in 1946. According 
to trade-journal quotations, prices of foundry coke in five major 
markets in December 1947 were on the average 31 percent higher 
than in December 1946 and 69 percent greater than prices at the end 
of 1939. Spot prices quoted on Connellsville furnace coke showed 
increases of 40 and 206 percent in the same periad. Reports received 
by the Bureau of Mines from oven- and beehive-coke producers 
showed substantial gains over 1946 in the price of all coke sold f. o. b. 
ovens (merchant sales). 

The high level of operations in the iron and steel industry in 1947 
required enormous tonnages of metallurgical fuel, and 78.6 percent of 
the total coke distributed was shipped to iron blast furnaces and 5 
percent to foundry cupolas. The demand was equally as strong in 
other industries, and 6.5 percent was earmarked for the manufacture 
of producer gas and water gas, 4.5 percent for other industrial purposes, 
and 5.4 percent for domestic or household use. "The total tonnage of 
domestic coke sold by producers in 1947 was the lowest in 28 years 
and clearly illustrates the insistent demand for industrial coke.  . 

Because of shortages of coke in the United States, shipments to 
countries outside its continental limits were drastically curtailed. 
Ás & consequence, total exports declined sharply and were 32 percent 
below the 1946 total, according to data compiled by the Bureau of 
Mines from records of the United States Department of Commerce. 
Canada, which has always been a part of the natural market for a 
number of coke producers, received 70 percent of the total foreic: 
shipments. Imports, although doubling in quantity over 1946, w::. 
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small, representing less than 0.1 percent of the total indicated con- 
sumption. 

Preliminary data from the Bureau’s 1947 annual survey of em- 
ployment at coke plants show that 20,800 men were employed at 
oven-coke plants and worked 60,780,000 man-hours, increases over 
1946 of 1,894 men and 7,232,953 man-hours. , The number of men 
employed at beehive plants increased from 2,504 in 1946 to 2,900 
in 1947, and the man-hours worked increased from 4,163,075 to 
5,990,000. The gains in employment in both the oven and the 
beehive industries were due to reactivation of a number of plants 
that had been idle for several years. The increases in man-hours 
worked were attributable to the absences of major work stoppages. 

The sharp rise in oven-coke output in 1947 was accompanied by 
substantial increases over 1946 in the production of crude tar, light 
oil, ammonia (NH; equivalent of all forms), and gas. The output 
of crude tar, light oil, ànd ammonia each advanced about 23 percent 
while gas, because of an improvement in yield, increased about 24 
percent. 

The active market for all coal products in 1947 influenced prices, 
and receipts from sales reached new levels. The total realization 
from the sale of all coal-chemical materials in 1947 increased 41 
percent over 1946 and reached $222,093,651. The gross value of all 
coke, breeze, and coal-chemieal materials in 1947 exceeded $1,000,- 
000,000 for the first time and was 55 percent higher than the 1946 
figure and 39 percent above the previous maximum of 1944. 


TABLE 1.—Salient statistics of the coke industry in the United States in 1947 


Beehive 
Coke ovens Ovens Total 
Coke produced— 
At merchant plants: 
NOb d EEN 13, 897, 699 
ECH TEE $161, 906, 508 
At furnace plants: (1) (t) 
Net TONS lee 52, 860, 850 
Ke $549, 193, 901 
Total: 
Net CONS. EE 66, 758, 549 6, 687, 301 73, 445, 850 
E $711, 100,409 | $65,305,111 | $776, 405, 520 
Screenings or breeze produced: 
Net tonS.-------------------- AA A E AE 5, 474, 113 128, 027 5, 602, 140 
VaN EE $16, 165, 758 $229, 010 $16, 394, 768 
Coal charged into ovens: 
Bituminous: 
NCU (ONS EE 94, 325, 132 10, 474, 536 104, 799, 668 
KC $639, 631, 521 | $46, 419, 236 | $686, 050, 757 
Average Dor IMA -o $6. 78 $4. 43 $6. 55 
Anthracite: 
Net EE 202,196 1c cs 55552255. 262, 196 
Ve EE aa $1, 542, 303 |.-............ $1, 542, 303 
Average per Lon 2 22 c cc eee ee $5.88 |-------------- $5. 88 
al: 
Net dE 04, 587, 328 10, 474, 536 105, 001, 864 
AOL AAA E A a aE a $641, 173, 824 | $46, 419,236 | $687, 593, 060 
Average Eeer eege $6. 78 $4. 43 $6. 54 
Average yield in percent of total coal charged: 
COKC EE 70. 58 63. 84 69. 91 
^ Breeze (at plants actually recovering). .................... 5. 79 1. 22 5. 68 
vens: 
In existence Jan. EEN 14, 494 12, 864 27, 358 
In existence Dec. 81.2. eer eeler 14, 728 13, 443 28, 171 
Dismantled during year. ... .........-...-.... ee 240 243 483 
In course of construction Dec. 31... .......................- A AAA 572 
Annual coke capacity Dec. 31 ................. net tons..| 72,549,100 8, 844, 400 81, 393, 500 


See footnotes at end of table. 
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TABLE 1.—Salient statistics of the coke industry in the United States in 1947— 


Continued 
Coke ovens 
Coke used by producer— 
In blast furnaces: 
Net 8 2 2eclcdoz-2cessotusdtuilddede ea Lot rok 37, 604, 964 
VAMO: Eeer Ede $378, 744, 040 
In foundries 
INGE du EE 88, 332 
Valde... EE $948, 273 
To make producer gas 
Nel CONS een 826, 875 
o A e aaa $7, 234, 535 
To make water gas: 
ANNA nw te es edie eee 1, 541, 471 
CH EE EE $14, 253, 894 
For other purposes 
SN Bare os as ote A 435, 997 
WONG EE $4, 212, 078 
Coke sold— 
To financially affiliated plants— 
For blast-furnace use: | 
INGE ER dee 11, 
Ch ocios dre $136, 337, 047 
For foundry use 
Net (ONS sc o dese 30, 265 
Vallo ooo da $706, 
For manufacture of water gas 
CU TONS A occ EE 725, 
Ke EE $7, 860, 918 
For other EES 
et asa €» am gr dr G» am Gp om "D CD we emm 4» D en en ep om ep e op ep "D em A» "D em e ëm om e "D ep «D en "D em em em e 284, 
Value ENEE $3, 002, 361 
To other consumers— 
For blast-furnace use: 
NOL EE 2, 628, 277 
AAA A A $28, 788, 099 
For foundry use 
Ol CONS: ee 3, 115, 577 
AAA IN E A $46, 076, 770 
For Keser of water gas: 
Net Tons ee 1, 385, 
AAA A A E $14, 990, 610 
For other industrial use 
INGE EE 1, 961, 639 
VEH nt a a $22, 146, 983 
For domestic use 
GER 3, 917, 402 
pio PPM $43, 835, 479 
Disposal of screenings or breeze: 
Used by producer— 
For raising steam: 
Net TODS aoa enaa ET 3, 482, 874 
bilo MET PEDEM a ME $9, 662, 237 
To make producer or water gas 
INGE CONS EE 43, 877 
NEE $178, 372 
For other purposes: 
Net Ce e EE 637, 814 
NANG EE $1, 809, 970 
Sold 
Net d EE 1, 106, 720 
BING: cee Get et ee A E EEE $3, 950, 108 
Average receipts per ton sold Ge sales): 

EELER cani E Mes du Gi eds $10. 95 
Foundry CORO EE $14. 79 
Water-gas EE $10. 82 
Other industrial coKe-.----------------------------------- $11. 29 
Domestic eoke eee eee $11. 19 
Screenings or breeze..........-..--..-..--.----~.-..--.---- $3. 57 

Stocks on Jan. 1, 1948: 

BCG CONG EE net tons.. 376, 097 
Foundry eoke ooo. Se do.... 12, 362 
Domestic and other coke. .--.-.-------------------- do.... 631, 307 
Screenings or breeze ------------------------------ do.... 1, 204, 140 

EIDOS 22-2 ee uer ne du IE IA E LT es 6 
o CG DEE do.... d 
Indicated consumption................................- do.... (1 
Coal-chemical materials produced: 
4i PEE A seek NR ER gallons..| 736, 174, 480 
Ammonium sulfate or equivalent... ........ --. - - pounds. -|1, 824, 622, 871 


See footnotes at end of table. 


Beehive 
ovens 


291, 766 
$2, 941, 524 


Total 


826, 875 
$7, 234, 535 


1, 541, 471 
253 


439, 028 
$4, 241, 350 


13, 751, 530 


$151, 393, 981 


30, 265 
220 
725, 066 

$7, 860, 918 
308, 180 

$3, 258, 209 
5, 898, 245 
$61, 006, 157 


3, 531, 404 
$51, 042, 825 


1, 654, 074 
$17, 941, 311 


2, 534, 097 
$28, 673, 144 


3, 077, 328 
$44, 439, 046 


3, 511, 740 
$9, 717, 237 


43, 877 
$178, 372 


637, 820 
.$1, 810, 043 


1, 171, 783 


72, 611, 413 
796, 174, 480 


1, 824, 622, 871 
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TABLE 1.—Salient statistics of the coke industry in the United States in 1947— 


Continued 
Beehive 
Coke ovens ovens Total 
Coal-chemical materials produced—Continued 
EE MR M cubic feet..| 971, 262, 280 |.............. 971, 262, En 
Burned in coking process... .................- percent.. QU dl GE 
Surplus sold or used............................ do.... 01.05 ewe cee soak 3 05 
NES A A E do.... I1 44 duel coles 1, 24 
Crude light 01]... euros e eege gallons..| 254,978,403 |.............. 254, 978, 463 
Yield of coal-chemical materials per ton of coal: 
OE REPETIT A PRIOR RASNON NER do.... d AR EE 7. 78 
Ammonium sulfate or equivalent................ ounds.. 19. 66 |... cesses 19. 66 
mung nd ce Ru du opc E LEE -- M cubic feet. - 10.27 Pesos owes ses 10. 27 
Crude tr AA a e a gallons.. 2.10 DEE 2.75 
Value of coal-chemical materials sold: 
ar: 
BOs es ee A O eke $30, 081, 953 |.............. $30, 981, 953 
Used by producer.....................- Ll ll lll ooo $9, 407, 100 |.............- $9, 407, 100 
Ammonia (sulfate and liquor)--_---.-----------------2---- $28, 196, 121 |.............- $28, 196, 121 
Gas (SUFDIUS) II $112, 008, 007 EE $112, 008, 007 
Crude light oil and derlvatives ..------------------- $34, 783, 30] AAA $34, 783, 301 
Other coal-chemical materials? $16, 124, 200 ee $16, 124, 269 
Total value of coke and breeze produced and coal-chemical 
materials sold E ac ee oe a de eed $958, 766. 918 $65. = 121 1$1. 024, 301, 039 


1 Not separately recorded. 
2 Includes naphthalene, tar derivatives, and miscellaneous coal-chemical materials. 
3 Includes value of tar used by producer. 


TABLE 2 EES trends of the coke industry in the United States, 1937 and 


1944-47 
1937 1944 1945 1946 1947 
Production: 
Oven CORO. E net tons. |49, 210, 748/67, 064, 795/62, 094, 288/53, 929, 447/66, 758, 549 
Beehive enke ee do....| 3, 164, 721} 6, 973,022] 5, 213, 893] 4, 568, 401} 6, 687, 301 
OE OCA sc ce des d0....|52, 375, o 74, 037, 817|67, ge 181/58, 497, 22 73, 445, 850 
Percent oven coke. ....----------------------- 04. 90. 6 2.3 92. 90. 9 
Stocks of coke, end of veat .....- net tons..| 2, 595, 287 1,124,685} 931, ER 928, 266 1, 032, 237 
Exports, all coke. .......... 2. c. ccc cc... do....| 526,683 866. 835| 1,478,746| 1,231,327| 835,059 
Imports, all eoke ` 2... ...- do....| 286,364 63, 004 51, 964 52,188| 104,093 
Indicated consumption, all cOke ........------ do....[51, 271, 929/72, 971, 401/66, 074, 271157, 321, 756172, 611, 413 
Disposal, all coke sold or used: 
Furnace COKG co eege do. .-.|36, 751, 969/57, 481, 353151, 002, 921143, 700. 492/57, 636, 505 
Foundry coke............................- do....| 2,038, 822| 2,511, 854| 2, 636, 731| 2, 996, 202| 3, 650, 001 
Other industrial coke (including producer and 
water 08S) occ ewe c succes net tons..| 4, 597, 894| 6, 978, 062] 6, 937, 553| 6, 593, 870] 8, 028, 791 
Domestic Coke- 2.252 foe oe ees d0....| 8, 107, 518| 6, 717, 543] 6, 775, 508] 5, 096, 733| 3, 977, 328 
Carbonizing equipment: 
Coke ovens in existence, end of year............. 12, 718 14, 580 14, 510 14, 494 14. 728 
Beehive ovens in existence, end of year... 12, 194 16, 318 12, 179 12, 864 13, 443 
- Coke ovens under construction, end of year... 259 180 335 824 572 
Cost of coal charged, oven-coke plants, average per 
Ae EE $3. 74 $5. 08 $5. 28 $5. 77 $6. 78 
Prices of coke: 
aerate spot price of Connellsville furnace coke, 
SD WEEN $4. 29 $7.00 $7. 29 $8. 13 $10. 49 
A realization on oven coke sold (merchant 
sales 
Furnace coke. EE $4. 34 $7. 59 $7. 87 $8. 85 $10. 95 
Foundry EE $8. 47 $11.03 $11. 48 $12. 62 $14.79 
Other industrial coke (including water gas). - $6. 08 $8. 12 $8. 35 $9. 58 $11.13 
Domestic ooke o ooocococccococcocococo- $6. 53 $8. 63 $8. 69 $9. 90 $11.19 
Yield of coal-chemical materials per ton of coal 
charged: 
Tar eet ie a da gallons. ` 8. 67 8.13 7.95 7.82 7.78 
Ammonium sulfate or equivalent_...... pounds.. 21.84 20. 29 20. 22 19. 79 19. 66 
Crude light oil.......................... gallons.. 2. 86 2. 87 2. 84 2.77 2.75 
. Surplus gas sold or used. ........... M cubic feet... 6. 66 6. 58 6. 33 6. 29 6. 27 
Average gross receipts for coal-chemical materials per 
ton of coke produced: 
Tar sold and BT RE $0. 502 $0. 458 $0. 447 $0. 466 $0. 605 
Ammonia and its compounds.................... $0. 326 $0. 324 $0. 356 $0. 361 $0. 423 
Crude light oil and its derivatives (including 
Bpaphthalene).....- .-. lloooco- ccmocsOscesEcco $0. 435 $0. 552 $0. 503 $0. 467 $0. 566 
Surplus gas sold or used. ..---------------------- $1. 483 $1. 403 $1. 413 $1. 542 $1. 678 


Total coal-chemical materials (including breeze).| _ $2.974| Sum Soen  $3.207|  $3.710 
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TABLE 3.—Coke produced, value, number of ovens, coal charged, and average 
yield in the United States in 1947, by States 


[Exclusive of screenings or breeze] 


Oven coke 
Mun Value of coke at 
0 ovens 
State Coal |coke| Coke 
Plants} Ovens| charged | from | produced 
(net tons) | coal | (net tons) Per 
(per- Total ton 
cent) 
MAA 7 | 1,313 | 8,281,171 [70.88 | 5, 869, 738 |$47, 086, 856 | $8. 02 
a AA gege 1 6, 708 |61. 90 332, 244 (1) 
A EE 1 262 | 1, 246, 796 |68. 15 849, 697 ) | @ 
TUN A G 8 856 | 5,359,054 |71.01 | 3,805,374 | 49, 267,806 | 12.95 
Indians. A A E EE 5 | 1,863 |11, 933, 222 |73. 62 | 8, 785, 687 |117, 614, 296 | 13. 39 
E DEEN 1 422 | 2, 747, 426 |71. 89 | 1,975, 201 (1) 
Massachusetts. _.......-.--------------- 2 215 | 1,650, 740 |72. 45 | 1,196,010 1 (1) 
Michigan. eege 4 568 | 3, 897, 667 |72. 32 | 2,818, 941 | 32, 406,972 | 11.50 
Re KN AAA 3 196 | 1, 252, 573 |71. 67 897, 739 | 10,367, 425 | 11. 55 
New JOY casita 2 304 | 1,987,921 |72.05 | 1, 432, 210 1 
New York AA 8 | 1,142 | 8,069, 260 |70. 27 | 5,670,333 | 58, 629, 308 | 10.34 
ONHIOL co tn ie EE eee Sie eee 15 | 2,309 |14, 205, 640 |70. 88 |10, 069, 237 | 98,073, 704 | 9.83 
Pënnsylvánið AMA 13 | 3, 585 |23, 981, 096 |68. 70 |16, 474, 893 165, 391, 784 | 10.04 
AL: MA ecl omiies ee 1 44 325, 898 |74. 23 241, 925 o t 
gh EE 2 125 372, 298 |70. 64 263, 006. E (1 
A ee etc 2 308 | 1,613,308 160. 48 975, 772 1 (1 
Vr A A A AO EE A EA RA RUNG 
West Virginia. ..--.---------------- -aoM 5 612 | 4,034,917 |69.95 | 2,822,381 | 24,140,981 | 8.55 
Connecticut, Kentucky, Missouri, Rhode 
Island, and Wisconsin. 6 514 | 3,091, 633 |73. 60 | 2,278,161 | 27,043,913 | 11.87 
Undistributed._...........-----..........]--.....|.-.....|--...-.----|------]----------- 80, 177, 364 | 11.03 
Tötal A 86 |14, 728 |94, 587,328 |70. 58 |66, 758, 549 |711, 100. 409 | 10. 65 
At merchant plants. ....................- 82 | 3,047 |19, 285, 896 |72. 06 |13, 897, 699 |161, 906, 508 | 11.65 
At furnace plants........................ 54 |11,681 |75, 301, 432 |70. 20 |52, 860, 850 |549, 193, 901 | 10.39 
KOL E 85 |14, 494 |76, 359, 486 |70. 63 |53, 929, 447 |450; 060,212 | 8.35 
Beehive'*coke Total 


a | mee ED 


Yield Value of coke at 
of ovens 


State Coal | coke| Coke Coke | Value of 
Ovens| charged | from |produced produced; coke at 
(net tons)| coal | (net Per |(net tons)| ovens 
(per-| tons) Total ton 
cent) 
Alabama i.c GG A cun disci EE AA Meme nts 5, 869, 738] $47, 086, 856 
Californii eee EE, Ee lat O acer ele cies 332, 244 1) 
Colorado... .....-_-.-.-_.-.----- (2) 32,063| 67.02| 21,489 (1) (1) 871,186 (1) 
Re EE AA Seet, EE, VE WEE, [AAA 3, 805, 374| 49, 267, 806 
TGA d EE, MA ee se cz cns WEE GEN, WEEN 8, 785, 6871117, 614, 296 
Maryland... comme O A AN A AAA EE 1, 975. 201 a 
Massachusetts c oos AA EA O Pires WEE, DEER 1, 196, 010 (1 
WICH A AA E AA E A DEE, A 2, 818, 941| 32, 406, 072 
Minfieso[g. o ooo oss A ir cete cento ee len Seca le sedes 897, 739| 10, 367, 425 
New Jersey AA A A AAA AAA SE, tele l, 432, 2] 10 
ING WY OF AA AO E, AA EE, APO See eel ates A 670. 333] 58, 62%, 308 
ONT GE RAI AAA AN PRA re keg ee A 0, 069, 237| 98, 973, 704 
Pennsylvania. .................. 11, 305| 9, 217, 730| 64. 15|5, 913, 133|$56, 665, 562| $9. 58 2 388. 026 222, 057, 346 
Tennessee... LL le 241. 925 
db c UNDER ROME ARMEN. Pen aac ade AZ ROTEN COMMUNS CONS 263, 006 i 
10155 MEC DROP GNE 297| 127,461| 53.11| 67,693 (1) (1) 1,043, 465 1 
iia AAA 750| 366,993] 57.73| 211,876] 2,508, 223} 11.84| 211,876) 2,508,223 
West Virginia. ................. 896| 583, 566| 64.74| 377,825} 4,151, 739] 10. 99| 3, 200, 206| 28, 292, 720 
Connecticut, Kentucky, Mis- |. 
souri, Rhode Island, and 
Wisconsin...........-.--..-.- 195} 146,723] 64.94] 95,285 (1) O | 2,373, 446 (1) 
Lä deg eler EEN ee EE, ENEE EES 1, 979, 587] 10. 73|.._........ 109, 200, 864 
Total: 1947..............- 13, 443/10. 474, 536| 63. 84/6, 687, 301| 65,305,111] 9.77/73, 445. 8501776, 405, 520 
1046... cos 12, 804| 7,167, 424| 63. 74 4, 568, 401| 36,669, 170| 8. 03/58, 497, 848|486, 729, 382 


1 Included with ‘‘Undistributed.”’ 2 160 ovens abandoned in May 1947. 
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SCOPE OF REPORT 


This chapter is based on data supplied to the Bureau of Mines by 
coke-plant operators in the United States. The statistics are confined 
' to oven and beehive coke and related products. Carbonizing equip- 
ment, designed for recovery of the volatile matter from the coal at high 
temperatures, formerly called “byproduct oven," is referred to in this 
report as (coke oven." In recent years commercial operation of a few 
low- and medium-temperature carbonization plants has placed on the 
market coal products somewhat distinct in character from those 
mentioned above. The products of these processes are chiefly semi- 
cokes, ranging from 3 to 16 percent volatile content and very suitable 
as smokeless fuel, and tar with a high percentage of light fractions and 
tar acids. The difference in characteristics of these products compared 
with those of other carbonizing equipment is attributed to the lower 
temperature and different coking-chamber and heating-flue design, 
which cause less alteration of the composition of the volatile matter 
expelled during carbonization. In order to follow the progress of 
low- and medium-temperature carbonization proper, a separate table 
containing salient statistics for this group of plants has been prepared 
(table 4). Retort coke, as the name infers, is the product made by city 
gas companies in coal-gas retorts and has limited application to in- 
dustrial needs. For this reason it is used mainly for heating the 
retorts, steam raising, gas manufacture, and domestic heating. 
Pertinent statistics on retort coke are given in table 5. Coke is made 
by other processes not covered in this report, including the refining of 
petroleum and of crude tar. Preliminary figures for 1947 indicate 
that the production of coke at petroleum refineries totaled 2,415,400 
net tons and coal-tar pitch coke 101,000 net tons. The standard unit 
of measurement in the coke industry in the United States is the short 
or net ton of 2,000 pounds. 


MEDIUM- AND LOW-TEMPERATURE COKE 


TABLE 4.—Salient statistics of medium- and low-temperature carbonization 
plants in the United States in 1947 


Quantity Value 


Coke Proqueda RR net tons..| 148,969 | $1,281,400 


Coal eorboutzed 2 LLL eee do.... 247, 982 704, 605 
Average per 0) 1 EDEA E Ce cM er aE ANG dE IS VE . 84 
Average yield of coke in percent of coal carbonized. ..............................- 60.07 |..........-- 
Ovens and retorts: 
In existence December 31................-... c ccc LL Ll LL LLL Ll lll llc cllc. glo ence 
Annual coke capacity December 31.. ------------------------------ net tons... 188, 100 |...........- 
Tar venite PRESA OPER gallons..| 2,108,077 |...........- 
Yield. Der tón OF Coed aero std See ert aded en One BA AA 


Value of coke and breeze produced and coal-chemical materials sold...............|....-......- 1, 603, 628 
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RETORT COKE 


TABLE 5.—Salient statistics of the coal-gas industry in the United States in 1947 ! 


Horizontal 
retorts 
Coke produced: 
Net CONS EE 234, 965 
N OU AAA A EEN 383, 675 
Screenings or breeze produced. ......................--...- net tons. - 19, 720 
Coal charged into retorts: 
Net ODS WEE 882, 881 
bord K————— $3, 265, 681 
AVerage Dor A 
Average yield in percent of coal charged: 
CORO. ilc ise does tnd Ln iUas eL AME 61.37 
Breeze (at plants actually recovering) ..........................-- 8. 24 
Retorts: 
In existence Dec. 31.................... LLL. LLL Lll ll Lll  -.. 1, 007 
In operation Dec. 31....................-.. 2. 2. Ll Lll llle ll ll. 755 
Annual coal capacity... 2. LLL ll ll lll--- net tons. - 473, 800 
Coke used by producer: 
3i dëi ue EE 140, 
EE $1, 375, 903 
Coke sold to other consumers: 
et LODS ENIM RR 98, 
CH TEE $1, 048, 223 
Stocks on Jan. 1, 1948: 
O = EE net tons. - 18, 933 
DIO /. ota RS lo o SS do.... 1, 461 
Coal-chemical materials: 
ar: 
PTOGUGLION ii Ee gallons..| 4, 516, 103 
BOS ————— a See eas nae eh ane Bie do....| 4,814, 795 
Value e EE 9, 620 
Stocks on Jan. 1, 1948. ooo gallons. . 649, 207 
Per ton of coal shared A A N do.... 11. 80 
Ammonia liquor (NH; content): 
a AAA Edit pounds. .|............ 
IC ren ucc i EEN (lo: — [eae een 
Value 1 AAA A le cce cuu 
Stocks on Jan. 1, 1948..--------------0-------------- pounds..|............ 
Per ton of coal charged um LIC LO A Ln UA do... A 
Crude light oil: 2 
a eduction Stee gallons. - 19, 494 
AE EIE rcc ESA OSETE Ee do.... 18, 121 
Value ul EE $1, 305 
Stocks on Jan. 1, 1948. .----------------------------- gallons. - 10, 453 
Per ton of coal charged EE do.... 0. 20 


1 Additional data in Production of Coke and Coal Chemicals from Coal-Gas Retorts in 1947, Bureau of 


Mines Mineral Market Rept. 1504, Apr. 16, 1948. 
2 Includes drip and holder oil. 
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OVEN AND BEEHIVE COKE AND COKE BREEZE 


GROWTH OF INDUSTRY 


TABLE 6.—Historical Statistics of the coke industry in the United States, 1880 
and 1890-1947 


L 0 ka Sea = o 

Production (mil- | B& | Ovens in ex- | 30 g 8 |3 Total value at plant 

lion net tons) Y ko istence SS = Ze (million dollars) 

he Q ui 

= as 3 | 9 (és lsi— TR 

3 da |. 03 138% ZS | 8 

Year g Sg BS $5 [458 |3ag|£ En | B 
g | 3 3& of | 388 | S8|*8|8 8| 88 | E83 
8 | 2 2,3 BE | 8° |v |85|g|8 339.8 
g| |g 1889 >a a (£"\3la| Sal age 
> $ o |550 EE E E > Slel= OOF 

O | M |E |a Si O » la |mjol< [a 
1880._._|_----- aal 33|......|].......] 12,372]........ 5.2| 63.7| $1.99} 7|....|...... 7 
1890... ..]...-.- 11.5| U.N. LI 37,158|_.....-- 18.0] 63.9| 2.02| ai IL, 23 
1891... .].....- 10. 4|. 10. 4|. ......].......] 40,057]. ......- 16.3} 63.3] 1.97| 20|....|...... 20 
1892... .|...... 12.0} 12.0|.......].......] 42,002]. ....... 18.8| 63.8| 1.96| aa IL. 24 
1893... .| 0O.01| 9.5| 9.5| OU 12| 44,189]|.......- 14.9| 63.5| 1.74| 17]....| (3 (1) 
1804....| .02 9.2] 9.2 .2 14.4| 64.0| 1.34| 12]....| (3) (2) 
1895....} .02] 13.3] 13.3 1 20.8] 64.0] 1.44) 19 (2) (3) 
18906....| .1] 11.7] 11.8 27 120}  18.7| 63.1] 1.84] 22 P (3) 
1897....| .3| 13.0] 13.3| 2.0 240} 20.9} 63.6] Leg 22 (1 (2) 
1898....| .3| 15.7] 16.01 1.8 500} 25.2) 63.6] 1.59] 26 (2) (2) 
1899....| .9| 188] 19.7 4.6 30.2} 65.1| 1.76] 35 (2) (3) 
1900....| 1.1] 194] 920.5|  5.2| 1,085 1,0906| 32.1] 63.9| 2.31| 47 (2) (2) 
1901....] 1.2] 20.6] 21.8]  5.4| 1,165 1,533 34.2) 63.7; 2.04 44 LL", 
1902....| 1.4 | 24.0] 25.4) 5.5] 1,663 1,346] 39.6] 64.1] 249] 63 (2) (3) 
1903....| 1.9] aa 25.3|  7.4| 1,956 1,335| 39.41 eu 2.63| 66 (2) (2) 
1904....| 26] au oam 11.0} 2,910 832]  36.5| 64.8] 1.95] 46 (2) (2) 
1905....] 3.4 | 28.8} 322) 10.7] 3,103 417} 49.5) 65.1) 2.25] 72 (2) (2) 
1906....| 4.6 | ag 36.4 12.5! 3,547 112]  55.7| 65.3| 2.52| 92 (2) (2) 
1907....| 5.6 | 35.2] 40.8| 13.8] 3,684 330}  61.9| 65.8| 2.74| 90| 22 120 
1908....| 4.2 21.8| 26.0 16.1; 3,799 240 39.4| 66.0] 2.40| 48| 14 69 
1909....| 6.2] au 39.3| 15.9] 3,989 949 59.41 66.2) 2.29| 70| 20 98 
1910....| 7.1 | 34.6| 41.7| 17.1] 4,078 1,200 63.1) 66.1| 2.39| 75| 25 108 
1911....| 7.9] 27.7| 35.6| 22.1| 4,624 698}  53.3| 66.7| 2.37| 57| 27| 10 94 
1912....1 11.1] 32.9| 440| 25.3| 5,211 793| — 65.6| 67.1| 2.54| 69| 43| 14 126 
19013. ...| 12.7 | 33.6| 46.3| 27.5| 5,688 504|  69.2| 66.9] 2.78| 80] 49] 17 146 
1914....| 11.2] 23.4| 34.0| 32.5] 5,809 644| 51.6) 66.9| 2.56| 50| 38| 18 106 
1915....| 14.1 | 27.5] 41.6] 33.8] 6,268 1,191} 61.8} 67.2) 2.54] 57| 49) 30 136 
1916. ...| 19.1 | 35.4] 54.5] 35.01 7,283 2,084,  81.6| 66.8] 3.13] 96] 75| 62 233 
1917....| 22.4 | 33.2] 55.6] 40.4! 7,869 2,960| 83.8] 66.4! 5.36| 159| 139| 68 366 
1918....| 26.0 | 30.5| 56.5| 46.0] 9, 1,815| 85.0] 66.4| 6.77| 189| 103] 77 459 
1919. ..| 25.1 | 19.1| 44.2| 50.9 877| 65.6] 67.4] 5.85| 98| 1601 68 326 
1920....| 30.8 | 20.5| 51.3| 60.0 396} 76.2) 67.4| 9.27| 163| 313| 105 581 
1921. ..| 19.8 | an 253| 78.1 37.2| 68.0| 5.84| 30| 118| 68 216 
1922 ...| 28.5 | 8.6| 37.1] 76.9 403| 54.3] 68.3| 6,42 188| 95 333 
1923....| 37.6 | 19.4| 57.0| 66.0 629| 84.41 en 6.56| 116| 257| 131 504 
1924....| 34.0 | 10.3| 44.3] 76.8 247| 65.0| 68.1| 5.51 196| 190 364 
1925.__.| 39.9 | 11.4] 51.3] 77.9 429} 74.5] 68.8] 5.12| 52| 211| 143 406 
1920. ...| 44.4] 12 5| 56.9] 78.0 978} 82.9! 68.6] 5.41] -57| 251| 157 465 
1927....| 43.9] 7.2] 51.1] 85.9 289} 74.41 68.6] 5.13] 30| 232| 160 422 
1928. ..| 48.3] 4.5) 52.8! 91.5 145| 77.2) 68.4| 4.79] 16] 237| 177 430 
1920. ..| 53.4 | 6.5] 59.9] 89.2 408| | 86.8| 69.0| 4.66| 23| 256] 192 471 
1930....| 45.2] 2.8| 48.0| 942 276| 69.8] 68.7| 4.36| 10| 200| 168 378 
1931....| 32.4] 1.1| 33.5| 96.6| 13, 108| 21, 588|........ 48.6| 68.9| 4.83| 4| 158| 125 287 
1932. ...| 21.1 .7| 21.8| 97.0| 13,053| 19,440]........ 31.9| 68.3| 4.79] 2| 103| 88 193 
1933... | 26.7 .9| 27.6] 96.7] 13,053| 16, 857]........ 40.1| 68.7| 4.46| 3| 120 95 218 
1934....| 30.8 | 1.0] ag  96.8| 12,963| 14, 206|......... 46.0| 69.2| 5.01| 4| 155| 104 203 
1935. ...| 34.2 .9| 35.1| 97.4 122,  50.5| 69.6| 5.03| 4| 173| 113 290 
1936....| 44.6 | Lä 46.3| 996.3 305| 65.9] 70.2} 5.02| 7| 226| 136 369 
1937... .| 49.2] 3.2| 52.4| 94.0 259| 74.5) 70.3| 4.98| 14| 247| 151 412 
1938. ...| 31.7 .8| 32.5| 97.4 146| — 46.6| 69.7| 5.14| 4| 163| 116 283 
19039....| 42.0 | LA 44.3| 96.7] 12, 732| 10, 934|_....... 63.5| 69.8| Aan 6| 207| 142 355 
1940....1 54.0 | 3.1| 57.1| 94.6 492|  81.4| 70.1| 4.80| 14| 260| 168 442 
1941....] 58.5 | 6.7| 65.2| 89.7 181| 93.1] 70.0| 5.41| 37] 316| 183 536 
1942....| 62.3 | 83] 70.6] $8.3 1,327| 100.8] 70.0| 6.03| 47| 378| 204 629 
1943....| 63.8 | 7.9| 71.7| 88.9 528| 102.5| 70.0| 6.64| 52| 424| 210 686 
1944 _..1 67.0 | 7.0| 74.0) 90.6 180} 105.3| 70.3| 7.13| 49| 479| 208 736 
1945....| 62.1 | 5.2| 67.3} 923 335|  95.7/ 70.4| 7.56] 38| 470| 191 699 
1946 ...| 53.9 | Aë 58.5] 92.2 824, 83.5] 70.0| 8.32] 37| 450| 173 660 
1947....1 66.8 | 6.71 73.5 90.9! 14,728 5721 105.01 69.9! 10.57! 65! 711! 248! 1,024 


1 Value for tar up to and including 1917 represented that of tar “obtained and sold” which did not always 
include value of tar used by producer. Beginning with 1918, tar used by producer is specifically included. 
Value of breeze produced at oven-coke plants is included for those years for which it was reported, namely, 
1916, 1917, and 1919-47. For other coal-chemical materials, only value of those sold is included. Value of 
breeze produced at beehive plants is not included, as it has usually been much less than a million dollars. 

3 No accurate data on value of the coal-chemical materials available. 
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MONTHLY AND WEEKLY PRODUCTION 


Tables 7 to 10 summarize weekly and monthly production of coke. 
Weekly production of beehive coke is estimated from records of car- 
loadings received each week from all coke-carrying railroads. Monthly 
data on beehive and oven coke are based upon reports from pro- 
ducers. The weekly and monthly figures have been adjusted to the 
annual total ascertained by direct canvass of the producers. 


TABLE 7.—Coke produced in the United States, 1937 and 1945-47, by months and 
average per day, in net tons! 


eee ees o | oe | que | eee oe | eee ee | GE 
ee | H | Cuenta CRE O | OS | ES | ae ED | ED 


Ee | cE | EET | o ss | am EES | oo SET 
eee | AAA fore | eee es | oS | cet Ma 


1937 1945 
Month Dui Sai 
aily aily 
Total | average | Total average 
Oven coke: 
January.......... 4, 360, 700 | 140, 700 1*5,621, 100 | 181, 300 
February......... 3, 092, 900 | 142, 600 | 5,101,000 | 182, 200 
EE ees 4. 495, 500 | 145,000 | 5,691, 100 | 183, 600 
ADT: sucess. 4, 350. 900 | 145,000 | 5, 269, 200 | 175, 600 
BY os Viet eres 4, 479, 700 | 144, 500 | 5,572, 900 | 179, 800 
June.............. 4, 024, 800 | 134, 200 | 5, 207, 500 | 173, 600 
A Era OPNS 4, 423, 900 | 142. 700 | 5, 473,700 | 176, 600 
August........... 4, 573, 400 | 147, 500 | 5,111, 300 | 164, 900 
September........ 4, 427, 800 | 147, 600 | 5,030, 900 | 167, 900 
October.......... 4, 035, 100 | 130, 200 | 3,974, 100 | 128, 200 
November........| 3,222, 300 | 107, 400 | 4,827, 900 | 160, 900 
December.......- 2,823,800 | 91,100 | 5, 207,600 | 168, 000 
49, 210, 800 | 134,800 162, 094, 300 | 170, 100 
Beehive coke: 
January.......... 274, 300 | 10,600 460, 700 | 14, 900 
February......... 294. 12, 300 456,000 | 16,300 
March... 857,300 | 13, 200 534, 800 | 17, 200 
Bo EE 309. 7 11, 900 377,000 | 12,600 
May. sico cuca 326, 500 12, 600 559, 900 18, 000 
Jüne.::.::-..-222- 274, 10, 600 561, 000 18, 700 
July... 22x 285,100 | 11,000 550,800 | 17,700 
August........... 259. 000 | 10,000 456, 400 | 14.700 
September........ 253, 900 , 800 7, 800 9, 000 
October. ......... 225, 500 8, 700 198. 100 6, 400 
November........ 168, 800 6, 500 367,700 | 12,300 
December. ....... , 200 5, 200 303, 700 | 12, 700 
3, 164, 700 | 10, 200 | 5,213,900 | 14,300 
Total 
January.......... 4, 635, 000 | 151, 300 | 6,081, 800 | 196, 200 
February......... 4, 287,500 | 154,900 | 5,557,000 | 198, 500 
March...........- 4, 852, 800 | 158, 200 | 6, 225, 900 , 800 
EE ees 4, 660, 600 | 156,900 | 5,646, 200 | 188, 200 
EE 4, 806, 200 | 157, 100 | 6,132, 800 | 197,800 
Jün8..... ez. 4, 209, 600 | 144,800 | 5, 768, 500 | 192, 300 
JUIV gs 4, 709, 000 | 153, 700 | 6,024, 500 | 194, 300 
August........... 4, 832, 400 | 157, 500 | 5,567, 700 | 179, 600 
September........| 4,681, 700 | 157,400 | 5, 334, 700 | 177,800 
October. ......... 4, 260, 600 | 138,900 | 4,172, 200 | 134, 600 
November........ 3, 391, 100 | 113, 900 | 5,195, 600 | 173. 200 
December. ...... -| 2, 959, , 5, 601, 300 | 180, 700 
52, 375, 500 | 145, 000 |67, 308, 200 | 184, 400 


1946 1947 

Daily Daily 
Total average Total average 
3, 822, 300 | 123,300 | 5,850,600 | 182, 300 
2, 647, 200 | 94,500 | 5, 158, 500 | 184, 300 
5,029, 700 | 162, 200 | 5.690, 700 | 183, 600 
3, 874. 800 | 129, 200 | 5, 413, 500 | 180, 400 
2, 588, 900 | 83,500 | 5,561, 900 | 179, 400 
4, 444, 400 | 148, 100 | 5,352, 900 | 178, 400 
5, 354, 500 | 172, 700 | 5,403, 300 | 174. 300 
5, 404, 600 | 177, 300 | 5,664, 700 | 182, 700 
5, 376, 500 | 179, 200 | 5,426, 900 | 180, 900 
5, 545, 200 | 178, 900 | 5,833, 100 | 188, 200 
4, 954, 300 | 165, 100 | 5, 682, 500 | 189. 400 
4, 797, 000 | 154, 700 | 5,920,000 | 191,000 
53, 929, 400 | 147, 800 |66, 758, 600 | 182, 900 
418, 500 | 13, 500 594, 100 | 19, 100 
379,400 | 13,600 538, 200 | 19, 200 
478,200 | 15, 500 606, 1 19, 500 
22, 100 700 445, 800 14, 900 
27, 800 900 611, 800 19, 800 
377, 900 12, 600 471, 100 15, 700 
482, 800 | 15,600 437,100 | 14,100 
539, 900 | 17, 400 ,700 | 19,000 
500, 16, 700 593, 19, 800 
573, 990 8, 500 627,000 | 20, 200 
372,100 | 12, 400 559, 600 | 18, 700 
395, 700 12, 800 614, 200 19, 800 
4, 568, 400 | 12,500 | 6,687,300 | 18, 300 
4, 240,800 | 136,800 | 6, 244, 700 | 201, 400 
3,026,600 | 108, 100 | 5,696, 700 | 203, 500 
5, 507, 900 | 177, 700 | 6, 296,800 | 203, 100 
3, 896, 900 | 129,900 | 5, 859, 300 | 195, 300 
2, 616, 700 ; 6, 173, 700 | 199, 200 
4, 822, 300 | 160, 700 | 5,824,000 | 104, 100 
6, 837, 300 | 188, 300 | 5,840, 400 | 188, 400 
6, 034. 500 | 194, 700 | 6,253, 400 | 201. 700 
5, 876, 600 | 195, 900 |. 6, 020, 500 .| 200, 700 
6, 119, 100 | 197, 400 | 6, 460, 100 | 208, 400 
5, 326, 400 | 177, 500 | 6, 242, 100 | 208, 100 
5, 102, 700 | 167, 500 | 6, 534, 200 | 210, 800 
58, 497, 800 | 160, 300 |73, 445, 900 | 201, 200 


1 Before 1941 daily average production of beehive coke was calculated by subtracting Sundays and holi- 
days in each month: 1942-47 daily average has been calculated by dividing total monthly production by 


total number of days in month. 
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TABLE 8.—Oven coke produced in the United States in 1947, by States and ‘months, 


in net tons 
{Based on reports from producers] 

State January | February | March April May June July 
Alabama................ 485, 200 432, 700 482, 400 477, 200 503, 600 480, 900 471, 500 
California. .............. 26, 400 : 27, 900 , 600 28, 800 28, 500 28, 300 
Colorado................ , 000 56, 500 64, 800 63, 500 64, 300 63, 600 63, 000 

nois ----------------- 328,200 | 206,800 | 333,400 315,400 | 321,100 | 301,900 304, 700 
Indisna................. 757, 900 700, 900 771, 800 713, 600 682, 000 727, 500 739, 700 
Maryland............... 168, 800 166, 700 170, 200 162, 200 166, 600 160, 600 167, 000 
Massachusetts. ........- 101, 600 93, 600 103, 700 101, 200 102, 800 93, 700 , 600 
Michigan. .............- 217, 500 245, 500 228, 700 248, 100 232, 700 239, 900 
Minnesota. ............. 71, 700 70, 900 77, 400 75, 300 76, 200 72, 500 200 
New Jersey............- 121, 400 112, 800 127, 100 117, 900 122, 500 116, 300 117, 200 
New YorKk...----------- 489,300 | 436,400 | 478,500 | 455,800 | 463,900 | 452,600 , 300 
AA aa 868, 700 781, 000 865, 200 824, 900 850, 600 803, 800 802, 400 
Pennsylvania. .........- 1, 416, 500 | 1,282,000 | 1, 409, 900 | 1,354, 700 | 1, 403,900 | 1,322,800 | 1,324, 200 

ennessee............... 21, , 22, 18, 20, 900 19, 700 18, 000 
jio ci AAA NN EA A AO A AA PEA 12, 000 
Utah AA en nee 69, 600 75, 100 91, 100 79, 800 88, 200 74, 900 70, 600 
West Virginia..........- 228,800 | 212,400 214,200 | 223,100 | 217,000 222, 700 
Connecticut, Kentucky, s 
Missouri, Rhode 
Island, and Wisconsin.| 190,600 178, 300 195, 000 183, 000 195, 300 183, 900 189, 000 
5, 650, 600 | 5,158, 500 | 5,690,700 | 5,413, 500 | 5, 561,900 | 5,352, 900 | 5, 403, 300 
At merchant plants. .... 1, 185, 300 | 1, 086, 700 | 1,199, 400 | 1,126, 900 | 1,178,600 | 1,124, 900 | 1,132, 700 
At furnace plants. ...... 4, 465, 300 | 4,071, 800 | 4,491, 300 | 4, 286, 600 | 4,383, 4, 228,000 | 4,270, 
Septem- Novem- | Decem- 
State August r October ber ber Total 
Alobemg ------02a- aao 497, 800 482, 700 518, 600 506, 800 524, 300 | 5, 869, 700 
California... ------------------- 28, 500 27, 200 , 600 27, 500 , 200 2, 
Colorado... ---------------------- 77, 900 80, 900 82, 600 83, 000 85, 600 849, 700 
EE 321,700 | 314,800 | 327,900 | 316,000 | 323,500 | 3,805, 400 
INGIBNG eer eege 55, 722, 200 745, 400 722, 900 746, 500 | 8, 785, 700 
Maryland.......................... 166, 000 159, 000 163, 400 159, 800 164,900 | 1,975, 200 
Massachusetts....................-.- , 100, 800 102, 800 100, 900 105,000 | 1,196,000 
Michigan............------.-------- 238, 000 230, 100 , 000 228, 600 241,300 | 2,819,000 
Minnesota........-..--------------- 74, 600 74, 500 74, 100 74, 400 77, 900 897, 700 
New Jerseg 120, 000 117, 600 122, 200 117, 400 119, 800 | 1, 432, 200 
New DER eege 481, 300 469, 000 497, 300 477, 900 000 | 5,670, 300 
ee 837, 300 808, 500 867, 500 861, 600 897, 700 | 10, 069, 200 
Pennsylvania....................... 1, 372, 200 | 1,259,300 | 1,459,300 | 1,408, 900 | 1, 461. 200 | 16, 474, 900 
' Tennessee. ............-...........- 20, 000 19, 800 20, 500 19, 800 21, 100 241, 900 
NV A A 43, 700 47,100 53, 200 51, 900 55, 100 2063, 000 
A A MO Mort 89, 500 80, 200 81, 400 78, 100 97, 300 975, 800 
West Virginia....................... 248, 500 246, 300 253, 800 259, 000 272, 000 , 822, 400 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wiseonsin....| 193,100 186, 900 194, 500 188, 000 194, 600 | 2,278, 200 
5, 664, 700 | 5, 426, 900 | 5,833, 100 | 5, 682, 500 | 5,920, 000 | 66, 758, 600 
At merchant plants................. 1, 176, 200 | 1, 143, 900 | 1, 189, 900 | 1,158,300 | 1, 194, 900 | 13, 897, 700 
At furnace plants..................- 4, 488, 500 283, , 643, 200 | 4, 524, 200 | 4, 725, 100 , 860, 
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TABLE 9.—Beehive coke produced in the United States in 1947, by weeks 
[Estimated from railroad shipments] 


Week ended— Net tons Week ended— Net tons Week ended— Net tons 
Jam. barna cosida 161,800 || May 10............... 147, 500 || Sept. 18 .............- 140, 900 
Jan. ll.. 252569 126, 500 || May 17...........--.. 149, 100 || Sept. 20. .............- 139, 800 
Jan. 18.............-. 133, 700 || May 24... ......------ 144, 800 || Sept. 27..............- 140, 100 
Jan, EG 126, 600 || May 31. .............. 133, 800 || Oct. 4..... — € € 138, 500 
Feb: ole 132, 600 || June 7... ............-. 135, 800 || Oct. 11................ 141, 200 
Feb DEE 26, 40 June AAA 118,300 || Oct. 18................ 138, 700 
Feb. 15............... 134, 100 || June 21...............- 128, 400 || Oct. 25................ 137, 800 
Feb; 22 .. a 129, 000 || June 28...............- 84, 70 AAA 149, 000 
Mai. ln 138, 540 || July 5................. 11,000 || Nov. 8. ............... 147, 200 
Mar. EE 137,100 || July 12................ 53,400 || Nov. 15............... 129, 000 
Mar. EE , 20 July 10... 2s eec 115,400 || Nov. 22............... 144, 300 
Mar. EN Y July EE 137,000 || Nov. 29_...-------.--. 131, 700 
Mar. 29.............- 145,400 || Aug. 2.....-.......... 136, 900 || Dec. 6................-. 147, 600 
ADP eege - 60, 800 || Aug. 9.......-........| 135,300 || Dec. 13................ 146, 900 
ADE: 12.52.22 Aug. A 134, 600 || Dec. 20................ 

ADE. 10... osos secs 130,000 || Aug. 29 ------------ 139, 000 || Dec. 27... ............. 107, 900 
Dr Ee 149, 100 || Aug. 30............... 135,000 || Jan, 3................. 2 73, 100 
ay PANA 138, 200 || Sept. 8 124, 400 — 
6, 687, 300 
14 days only. 
33 days only. 


TABLE 10.—Beehive coke produced in the United States in 1947, by States and 
and months, in net tons 


[Based on reports from producers] 


State January | February | March April May June July 
Colorado.---------------- 6, 600 6, 300 4, 900 3, 100 NS ee 
Kentucky...............- 9, 200 7, 000 10, 800 6, 300 9, 200 6, 600 7, 100 
Pennsylvania............ 521, 900 475, 300 530, 600 387, 700 538, 400 413, 500 388, 300 
Ota e DEE 4, 800 5, 300 6, 000 ; 6, , 700 , 400 
Virginia.................- 19, 700 15, 000 19, 300 14, 100 20, 400 15, 300 12, 300 
West Virginia. ........... 31, 000 28, 400 84, 500 29, 100 96, 700 31, 000 26, 000 


594, 100 538, 200 606, 100 445, 800 611, 800 471, 100 437, 100 


State August | September! October | November | December Total 
Bee AAA A AO E, O EEE EE 21, 500 
Kentucky...................- 8, 200 7, 800 8, 000 6, 700 8, 400 05, 300 
Pennsylvania................. 522, 000 527, 700 558, 200 499, 700 548, 000 5, 913, 100 
1047: EEN 6, 600 5, 700 5, 500 6, 6, 900 67, 7 
MEIER beet ee 17, 800 18, 500 20, 200 18, 000 20, 400 211, 900 
West Virginia.............. M 33, 200 33, 900 35, 100 28, 400 29, 600 377, 800 


E E __OEO__E___50__Q_ DS | E E EEE E Ez ED | enmaE SES || ETRE | RD RN UE RI IUE HERR RTI dre 


588, 700 593, 600 627, 000 559, 600 614, 200 6, 687, 300 


PRODUCTION BY FURNACE AND MERCHANT PLANTS 


The terms ''furnace" and ““merchant” plants, as used throughout 
this report, apply to oven-coke plants only. ‘‘Furnace’’ plants, as the 
name implies, are plants associated with iron and steel works whose 
output of coke normally does not enter the open market and is 
virtually all consumed in nearby blast furnaces. The group of plants 
classified as nonfurnace or ““merchant” includes plants that sell their 
entire output on the competitive market; plants affiliated with alkali 
and chemical works; plants that were constructed to supply city gas, 
although not classed as public utilities, which sell their coke for 
domestic, industrial, and metallurgical use; and, in addition, several 

812892—49—5 
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plants that are associated with local iron furnaces but produce much 
more coke than the furnaces can consume and therefore depend on 
the sale of foundry, domestic, and metallurgical coke. 

In recent years the trend in expansion in the oven-coke industry 
has been almost entirely in the furnace segment of the industry. 
Since 1937 the number of active furnace plants has risen from 43 to 
54 whereas the number of merchant plants declined from 42 to 32. 
The growth in furnace plants is even more striking when measured 
by the record of production. In the past 11 years production from 
furnace plants has increased 46 percent, while output from merchant 
plants has increased only 6 percent. 


TABLE 11.—Number and production of oven-coke plants connected with iron 
furnaces and of other plants in the United States, 1913, 1918, 1937, and 1945-47 


Number of active plants| Coke produced (net tons) | Percent of production 


Furnace | Merchant Furnace Merchant Furnace | Merchant 


plants plants plants plants plants plants 
73.0 27.0 
73.9 26.1 
73.4 26.6 
78.4 21.6 
77.0 23.0 
13, 897, 699 79.2 20. 8 


TABLE 12.—Monthly and average daily production of oven coke by plants con- 
nected with iron furnaces and by other plants in the United States, 1937 and 
1946-47, in net tons 


1937 1946 1947 
Month 
Furnace | Merchant | Furnace | Merchant | Furnace | Merchant 
plants plants plants plants plants plants 
Monthly production: 
January.................- 3, 241,600 | 1,119,100 | 2,684,000 | 1,138,300 | 4,465, 300 1, 185, 300 
February................- 2, 996, 500 996,400 | 1,610,600 | 1,036,600 | 4,071, 800 1, 086, 700 
reese 3, 355, 000 1, 140, 500 3, 885, 700 | 1,144,000 | 4, 491, 300 1, 199, 400 
7.90] cock DEN 3,310,300 | 1,040,600 | 2, 930, 600 944, 200 | 4, 286, 600 1, 126, 900 
ME ERN p 3, 375, 600 | 1,104,100 | 1,920, 000 668, 900 | 4,383, 300 1, 178, 600 
JUNO A Lanai 2,917,500 | 1,107,300 | 3, 502, 100 942, 300 | 4,228, 000 1, 124, 900 
JUI ee 3, 316,100 | 1,107, 800 | 4,250,100 | 1,104, 400 | 4, 270, 600 1, 132, 700 
August ooo 3, 469, 300 1,104,100 | 4,388, 900 1,105, 700 | 4, 488, 500 1, 176, 200 
September................ 3, 334, 700 | 1,093,100 | 4,298,700 | 1,077,800 | 4,283,000 1, 143, 900 
October..................- 2, 910, 500 1, 124, 600 | 4,452,000 | 1,093,200 | 4,643, 200 1, 189, 900 
November...............- 2,142, 700 | 1,079,600 | 3,910,800 | 1,043,500 | 4,524, 200 1, 158, 300 
December. ..............- 1, 764, 400 | 1,059,400 | 3, 707, 400 | 1,089,600 | 4,725, 100 1, 194, 900 
DE 36, 134, 200 | 13,076, 600 | 41, 540, 900 | 12, 388, 500 | 52,860,900 | 13, 897, 700 
Average daily production | 

A AA 104, 600 36, 100 86, 600 36, 700 144, 100 38, 200 

Februarg. 107, 000 35, 600 57, 500 37, 000 145, 500 38, 
Mareh caecesciosscaenss 108, 200 36, 800 125, 300 36, 900 144, 38, 700 
/. 0) PEE ee 110, 300 34, 700 , 1 31, 500 142, 37, 500 

May. ici sacada 108, 900 35, 600 61, 900 21, 600 141, 400 38, 
Ar EE 97, 300 36, 900 116, 700 31, 400 140, 37, 500 
JOLY eebe 107, 000 35, 700: 137, 100 35, 600 137, 800 36, 500 
INTI 111, 900 35, 600 141, 600 35, 700 144, 800 37, 900 
September................ 111, 200 36, 400 143, 300 , 900 142, 800 38, 100 
October... oce 93, 900 36, 300 143, 600 35, 300 149, 800 400 
November. ............... 71, 400 36, 000 130, 300 84, 800 150, 38, 600 
December. ..............- i 34, 200 119, 600 35, 100 152, 400 38, 600 
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Furnace plants, because of their close relationship with the iron 
and steel industry, normally follow closely the activity in this industry; 
and output tends to fluctuate more than that of merchant plants, 
which, because of their diversified interest, do not plan their operations 
with regard to the coke market alone. For example, furnace plants, 
in 1947, accounted for more than 79 percent of the total oven-coke 
output as compared with less than 54 percent for the depression 
year 1932 when iron and steel production was low. Tables 11 and 12 
summarize statistics on production of both groups of plants. 


PRODUCTION BY STATES AND DISTRICTS 


The increase in output of oven coke in 1947 was Nationwide, and 
every one of the 22 States where it is manufactured produced more 
than in 1946. Percentagewise, Utah led all States, with an increase 
of 100 percent; Colorado followed, with an advance of 52 percent; 
Indiana, 32 percent; West Virginia, 31 percent; Pennsylvania, 29 
percent; and California, 28 percent. Increases in other States ranged 
from 4 percent in Minnesota to 26 percent in Alabama. Texas again 
became a producer of oven coke as the Sheffield Steel Co. coke plant 
at Houston and the Daingerfield plant of the Lone Star Steel Co. 
resumed operations during the year. Tonnagewise, the States that 
reported the largest increases were Pennsylvania, with 3,680,172 tons; 
Indiana, 2,134,120 tons; Ohio, 1,617,657 tons; and Alabama, 1,203,- 
799 tons. The increased production in these four States accounted 
for 67 percent of the total gain in output over 1946. 

The large gains in tonnage of oven-coke production in Western 
States in recent years is clearly illustrated in table 14. Production 
in these States increased from 1 percent of the Nation's total in 1937 
to 4 percent in 1947. Although production has increased in this period 
in the New England and Middle Atlantic regions, the relative propor- 
tion of the total output of oven coke has decreased. For example, 
Connecticut, Massachusetts, and Rhode Island produced about 4 
percent of the total in 1937 compared with less than 3 percent in 1947; 
and Maryland, New Jersey, New York, and Pennsylvania dropped 
from 43 to 38 percent. 

All States in which beehive coke was produced (except Colorado) 
shared the increased output in 1947. The decrease in output in 
Colorado was due to closing of the Cokedale plant of the American 
Smelting & Refining Co.in May. Utahreported a twelve-fold increase 
in output followed, in order, by West Virginia, with a gain of 71 per- 
cent; Pennsylvania, 47 percent; and Virginia, 24 percent. As in all 
preceding years, Pennsylvania produced the preponderance of the 
Nation's beehive coke, supplying more than 88 percent. 
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TABLE 13.—Coke produced in the United States, 1937 and 1944-47, by States, 
- jn net tons 


[Exclusive of screenings or breeze] 


State `. 1937 | 194 


1045 1046 1947 
Oven coke: . | 

Alabama. -.-.----------------- etui as 4,259,771 | 5,727,612 | 5,400,925 | 4,665, 939 5, 869, 738 
California. ........ E te eects eee 339, 570 256 260, 470 332, 244 
Colorado. ................ EE A86, 945 650, 511 639, 099 558, 545 849, 697 
MEET , 663 | 3,878,764 | 3,681,516 | 3,192,395 3, 805, 374 
EE 5, 467,061 | 8,821,021 | 7,814,247 | 6,651, 567 8, 785, 687 
Maryland tias ose 1, 513, 651 | 2,058, 233 | 2,024,609 | 1, 661, 606 1, 975, 201 
Massachusetts.-...--------.-----.-----.|.. ,130, Go 1, 177, 850 | 1,149, 448 | 1,046, 267 ], 196, 010 
Michigan..............-..... -.--...-...| 2,283,518 | 3,005,424 | 2,805,970 | 2, 499, 664 2, 818, 941 
O AA 704, 631 894, 095 825, 620 860, 754 897, 739 
New Jersey: E ---.| :1,015,073 | 1,022,017 | 1,284,020 | 1,258,854 1, 432, 210 
New d EE 4, 946, 964 | ‘6,102, 560 | 5,789,974 | 5,042,674 | - 5,670,333 
Ohio................ o et NEN 6, 737, 881 | 10,338, 913 | 9,405,710 | 8,451,580 | 10, 069, 237 
Pennsylvania. ................- OD E 13, 701, 262 16, 976, 574 | 15, 255,137 | 12, 794, 721 | 16, 474, 893 
Tennessee: EE 89, 451 219, 503 236, 979 229, 751 41, 
q AA A se eee ae 1 140, 254 |............ , 006 
MO r: 1 a E PE E OE 149, 659 739, 432 731, 306 487, 133 |. 975, 772 
Mee d EE 14,008 AL A A EE 
West Virginia. .----------------------- 1, 817, 993 2, 637,591 | 2,462,477 | 2, 162, 453 2, 822, 381 
Connecticut, Kentucky, Missouri, l 

Rhode Island, and Wiscensin........ 1, 892, 949 | 2, 289, 719 | 2, 190, 905 | 2,105, 074 2, 278, 161 


49, 210, 748 | 67, 064, 795 | 62, 094, 288 | 53, 929, 447 | 66, 758, 549 


ee | ene | OED D eee | ee aa m 
ES | eS | gE EES | ——————1 a AE 


Beehive coke: 


Colorado eebe qu 64, 222 81, 684 72, 678 58, 761 21, 480 
Kentucky. .....- O eae A A A 68, 076 ‘74, 404 85, 400 95, 285 
Pennsylvania__.........-.------------- 2,559,048 | 6,170,897 | 4,583,720 | 4,027,167| 5,913, 133 
Tennessee. _-...---..------------------ 14, 982 ¿NS A A 
EE 6, 657 21, 442 4, 205 5, 234 67, 693 
Virginia__.-...-.--------------------=-| 240, 425 243, 116 191, 032 171, 242 211, 876 
West Virginia -..| 279,387 378; 957 287, 854 220, 597 377, 825 
| 3, 164, 721 6, 973, 022 5, 213, 893 4, 568, 401 6, 687, 301 
EE 52, 375, 469 | 74,037, 817 | 67,308, 181 | 58, 497, 848 | 73, 445, 850 


TABLE 14.—Production of oven coke, by geographic areas, 1937, 1940, and 
1944—47, in net tons 


Geographie areas 1927 1940 1944 1945 1946 1947 
Connecticut, Massachusetts, l 
and Rhode Island. .......... 1, 717,558 | 1,779,306 | 1,909,637 | 1,855,396 | 1,663,316 | 1,890,973 
Maryland, New Jersey, New | 
York, and Pennsylvania..... 21, 176, 950 | 22, 641, 242 | 26, 160, 284 | 24, 353, 740 | 20, 757, 855 | 25, 552, 637 
Ee ee 6,737,881 | 7,897,929 | 10,338,913 | 9,405,710 | 8, 451, 580 | 10, 069, 237 


Illinois, Indiana, and Missouri.| 8, 730, 680 | 9, 660,017 | 12, 983, 611 | 11, 763,201 | 10, 109, 231 | 12, 868, 508 
Michigan, Minnesota, and 

Wisconsin...........-------- 3, 589,795 | 3,944, 410 | 4,506,051 | 4,236,020 | 3,970,174 | 4,342,188 
Alabama, Kentucky, Tennes- 

see, and West Virginia — 6, 606, 624 | 7,328,908 | 9,252,280 | 8,713,470 | 7,671,143 | 9, 614, 287 
California, Colorado, ae 

Utah, and Washin ton...... 651, 260 762,497 | 1,914,019 | 1,766,751 | 1,306, 148. 2, 420, , 719 


EE EEE Coe | Ge a 


49, 210, 748 | 54, 014, 309 | 67,064, 795 | 62, 094, 288 | 53, 029, 447 66, 758, 549 549 
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TABLE 15.— Oven coke produced in the United States in 1947, by steel-producing 


districts 

l b Yield Value of coke at 

Coal  '| of coke Coke ovens ` 
District Plants | Ovens | charged from |, produced | ee, 

| (net tons) coal (net tons) M 
(percent) . Total Per ton 
Easten eee 22 | 3,448 | 23, 144, 081 71.12 | 16, 461, 133 |$176, 255, 587 | $10. 71 
Pittsburgh-Youngstown....... 21 | 4,312 | 29, 326, 659 68.81 | 20,180,328 | 191, 248, 187 9. 48 
Cleveland-Detroit ............ 10 | 1,652 |.10,005, 783 71.89 | 7,192,951 | 78,322,773 oo 89 
Chicago: EE 19 | 3,174 | 19, 734, 626 72.93 | 14,391, 755 | 189, 575, 511 3. 17 
Southern.........:...--..-...- 10 | 1,482 | 8,979,367 | . 70.99 | 6,374, 669 ,336,108 | 8.37 
Western.......... a lc E 4 660 |. 3,396, 812 63.52 | 2,157,713 | 22,802,243 10. 36 


eer | crores | eee | ES | Ee | PP Ps. 


86 | 14, 728 | 94, 587, 328 70.58 | 66, 758, 549 | 711, 100, 409 10. 65 


TABLE 16.—Coke produced in Pennsylvania in 1947, by districts 


Yield | Value of coke at 


Coal of coke Coke ovens ' 
District Plants | Ovens | charged from produced | 
(net tons) eoal (net tons) 
(percent) Total Per ton 
Oven coke: 
Eastern 1... 2... 5 796 | 4,900,595 71.36 | 3,496,995 | $38,001,903 | $10.87 
Western? ooo. 8 | 2,789.| 19, 080, 501 68.02 | 12,977,898 | 127, 389, 881 9. 82 


ee | ees | ee | Gees | eee ees | ee ee | Ee 


memberen | weer | ee eee | Comers | ees | ew et ees | od 
9€————————————Ó:————— | ce STD 


Beehive coke: 


Fayette County........... 40 | 8,305 | 6,772,851 64.15 | 4,344,504 | 39,974,795 9.20 
Westmoreland County.... 19 | 2,253 | 1,610, 112 64.79 | 1,043,180 | 11,348, 538 10. 88 
Other counties 3_____...__- 4 747 834, 767 62. 95 525, 449 5, 342, 229 10.17 
63 | 11,305 | 9,217,730 64.15 | 5,913,133 | 56, 665, 562 9. 58 

Grand total............. 76 | 14, 890 | 33, 198, 826 67.44 | 22,388,026 222, 057,346 9. 92 


1 Includes plants at Bethlehem, Chester, Philadelphia, Steelton, and Swedeland. 

"n GE plants at Aliquippa, Clairton, Erie, Johnstown, Midland, Monessen, Neville Island, and 
ittsburgh. 
3 Beaver, Greene, and Indiana Counties. 


NUMBER AND TYPE OF OVENS 


Coke Ovens.—At the end of 1947, 14,728 coke ovens of all types 
were in existence, and in addition, 572 new ovens were under construc- 
tion. During 1947, 606 new ovens (including 132 ovens entirely 
rebuilt to replace old existing ovens) were placed in operation. The 
enormous requirements of metallurgical coke during and since World 
War II have made it necessary for coke-plant operators to conduct a 
vigorous rehabilitation and expansion program to meet the rising 
demand. Since the close of 1941, 2,194 new ovens (not including 702 
completely rebuilt) have been placed in operation. However, this 
does not represent the net gain, as a number of plants discontinued 
Operations and in some instances old batteries have been demolished 
at plants now active so that the industry has actually gained only 
1,712 additional ovens. This indicates that a large number of new 
ovens constructed since 1941 have been replacements; the reason for 
this is fairly obvious when the length of service of many batteries is 
considered. Of all ovens in existence at the end of 1947, 13 «percent 
were more than 30 years old; 27 percent more than 25 years; 12-percent 
more than 20; 12 percent more than 15; 4 percent more than 10; 12 
percent more than 5; and 20 percent less than 5. As the average life 
of a coke oven is estimated at about 20 years, the relatively high 
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percentage of over-age ovens indicates that failures of old ovens may 
seriously hinder coke production in the future unless extensive repair 
and rebuilding work is continued. Of the total number of ovens 
reported in existence on December 31, 1947, 41 percent were Koppers- 
Becker; 36 percent, Koppers; 11 percent, Semet-Solvay; 11 percent, 
Wilputte; and the remaining 1 percent miscellaneous other types. 

Beehive Ovens.—The total number of beehive ovens in existence at 
the end of 1947, as reported by operators, increased 579 over 1946 and 
totaled 13,443. This change is not significant, however, as operators 
may consider certain ovens in existence one year and not the next, 
according to general economic conditions. The active market for coke 
in 1947 focused attention on the Connellsville beehive-coke region 
as a possible source of supply, and a number of plants that had been 
idle were reactivated. Thus the number of active beehive ovens, 
— averaged 10,764 in January 1947, increased to 11,476 in De- 
cember. 


TABLE 17.—Ovens completed and abandoned in the United States in 1947 and 
| total number in existence at end of year, by States 


Plants | In existence Dec. 31 New Under cons true: 
in exist- tion Dec. 31 

State ana A ——— eee Aban- 
Dec. 31 doned 

ec. Annual Annual | during Annual 

Num- | cokeca- | Num- | coke ca- | year | Num- | coke ca- 

ber pacity ber pacity ber pacity 
(net tons) (net tons) (net tons) 
Oven coke: 

a e: EA es 7 1, 313 6, 663, 000 63 443, 500 DAO A imis scu 
California. . ............. 1 EOS IRA IIA nuce lade ete rene Ow: 
Colorado. -.----.-------.- 1 262 972, 300 74 | 327,000 |........ A. CE 
Connecticut. ............ 1 70 (D A ATA MAA AA A KEE 

ONG oc aos cascade 8 856 | 3,845,300 A EE A A fe ees 
Indiana. .-.-............ 5 | 1,863 | 9,341,800 |........]........-.]-..-..-- 77 400, 000 
Kentucky..............- 1 1 O NI ERA AA AA A, A 

aryland............... 1 422 | 2,124,000 |........].......-..|.---.-.- 61 396, 000 
Massachusetts..........- 2 215 5280; BOO ee A A A IA 
Michigan................ 4 568 | 2,984,800 |........] LL cc s | c ccc] 2. ]----2-l..- 

| NOMEN 8 196 989.000 1. 0 EE neo se A Ned usate 
ur: o 1 64 LO MA CM ire REOR, uM cl 
New Jersey.............- 2 304 54271, O00 MA haste A PUES MESS 
New York ....-.......... 8 | 1,142 | 6,249,400 A eoo oo animae lE 
ORI esas coa 15 2,309 | 11, 014, 200 210 | 954,700 le our ls o Be 
Pennsylvania............ 13 ; 17, 635, 200 21 82,300 |........ 328 | 1, 588, 200 
Rhode Island............ 1 (D. Wer EE cul vac imet dx 
ennessee. .............- 1 44 242 000 IN AA enano A WEE 
Texas___.........------- 2 125 713: O00 BENI EE, EE, EEN DEE 
Ee 2 308 | 1,202, CAT wood e RENE edem po TON 
West Virginia..........- 5 612 | 3,170,000 106 | 630,000 |........ 106 574, 400 
nsn... cuz 2 105'[. E MEN ee IA S oss AE [icc S 
Undistributed............|]........]-.--.--- 2,345,800 AE EE a GE A 
86 | 14,728 | 72, 549, 100 2 474 |2, 437, 500 240 572 | 2, 958, 600 
At merchant plants...... 32 | 3,047 | 14, 599, 200 8 45, 700 2410 AA, A 
At furnace plants........ 54 | 11,681 | 57, 949, 000 466 12, 391, 800 |........ 572 | 2, 958,600 
Beehive coke: 

li pM — secant lene ——— A — 100 A ees eae 
Kentucky............-.- 1 195 172: 000 EE AS, dopo ees eee ees 
Pennsylvania............ 63 | 11,305 | 7,668,300 | 3761 | 524,700 > A A 

1 AA A 1 297 147,000 |........ Kopp. AN ARA NEED ae ee 
Virginia. ...............- 5 750 BIG. 200 DM. PRUNUS, MOMS EE, ES 
West Virginia........... 7 896 , 900 361 16, 600 BO EA OA 

77 | 13. 443 8, 844, 400 3 822 541, 300 243 1.......- GEN 


1 Included with ‘‘Undistributed.” -— 
? Does not include 45 ovens in New York nor 87 in Pennsylvania which were completely rebuilt in 1947. 
3 Old ovens rehabilitated. | 
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TABLE 18.—Coke ovens, by kinds, in the United States, at end of 1947, by States 


rs- | Bemet- | witputte |Allothers!| Total 


State er Solvay 

Alabama -00a0aaanaannana 549 180 198 lucio does 1, 313 
¡O LLL LL. --- 00 ÓN ee lee EE 90 
Colorado... aaan TAG RAM RAR E 262 
Connecticut. . lee y, SEMINE OA E 70 
^) GEES 198 1 163 |.....------- 856 
Indiana... 20.00M 812 161 484 |.........--- 1, 863 
Gi A A RN ¡Y AA A 120 
Maryland.................-.. rl A MODEM PENES 422 
Massachusetts. EL 160 LL 55 A 215 
Michigan.................-... |...  ....- 240 A A 568 
Minnesota -2000an "VE A GE A A 196 
issouri.....................- E OS RA IEA 8 64 
New Jersey..................- i: E ANA EE, EEN 304 
New vork ooo... 50 608 180 152 52 1,142 
(O) a Co A 456 293 322 |_....-.----- 2, 309 
Pennsglvania 1, 695 88 132 120 3, 585 
Rhode Island................. 40 OR E ARI IAS Weg 65 
IX PR O 24 20 |.........--- 44 
¿> RECHNEN | a rene ee E EE AAA EEN 125 

AE AR el, SAO ESR dated cate ASAS OIE 
West vireiuia 813 |...........- 145 |. leet 612 
Wisconsin...................- 15 80 T ote AS 195 
6, 094 1, 592 1, 508 180 14, 728 
At merchant plants 1, 118 722 937 60 2,973 
At furnace plants............. 981 870 1, 261 120 11, 755 


! Comprises 52 American Foundation, 120 Cambria, and 8 Piette. 


TABLE 19.—Average number of beehive ovens active in the United States in 1947, 


by months 
Month Number Month Number Month Number 
January..............-- 10, 764 || May.............-...- 11,037 || September. ........... 11, 214 
February.............. 10, 903 || June. ...............-- 11,002 || October..............- 11, 008 
March................. 11,063 || July ................. 11,052 || November. ........... 11, 331 
ADF: e ee 11,084 || August...............- 11, 165 || December............. 11, 476 


CAPACITY OF OVEN-COKE PLANTS 


In establishing the coke capacity of the industry, the Bureau of 
Mines requests the operators to report the potential maximum annual 
coke capacity of their ovens "of grades you aim to produce, that can 
be obtained with all conditions favorable and all ovens active." 
Capacity as thus stated is subject to change froin year to year, depend- 
ing on the age and condition of ovens, the character and quality of 
coal available, and economic and labor conditions. This capacity, 
therefore, differs from the rated capacity of the ovens estimated by 
the builders at the time the ovens were first built. The reported 
maximum capacity of all ovens is seldom attained because of the 
reasons outlined above. The rate of coke production for 1947 aver- 
aged 90.5 percent of capacity compared with 73.8 percent in 1946, 
when operations were hampered because of strikes. However, it 
was well below the 1942-44 wartime average of 95.2 percent and may 
be attributed principally to the deterioration of old ovens and to the 
scarcity and poorer quality of coal. "The ability of the coke industry 
to increase or even maintain the 1947 operating rate of coke produc- 
tion in future will depend to a large degree on the extent of improve- 
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ment in coking-coal quality and the rehabilitation or rebuilding of 
old ovens. | | 

The oven-coke industry placed 474 new ovens, with an annual 
coke capacity of 2,437,500 net tons (exclusive of rebuilt ovens), in 
operation in 1947 but lost 1,001,000 tons because of the demolition 
of 240 ovens by the Semet-Solvay Division, Allied Chemical & Dye 
Corp., at Ensley, Ala., and also to the reduced operating rates at 
several plants having old ovens, with the result that the industry’s 
potential maximum capacity increased only 1,436,500 tons or 2 percent 
over the 1946 figure. Since the end of 1944, capacity lost because of 
old oven failures has almost equaled that added by the construction 
of new ovens. For example, the total annual coke capacity placed 
in operation in this period amounted to 3,427,000 tons, yet the net 
gain was but 218,900 tons (table 20). Ovens under construction at 
the end of 1947 should add 2,958,600 more tons of coke per year, 
but the capacity that will be lost in the near future cannot be deter- 
mined precisely, although some loss is certain. 


TABLE 20.—Potential maximum annual coke capacity of all oven-coke plants in 
existence in the United States, 1937 and 1943-47 


Potential 
maximum | Percent 
Year Plants Ovens | annual coke | of change 
capacity | from 1937 
(net tons) 
NOG Sates eet ee ee Ee 87 12, 718 62, 727,100 |.......... 
EE 92 4, 253 71, 378, 400 +13.8 
1048 WEE 89 14, 580 72, 330, 200 +15.3 
A A A ee 14, 510 71, 399, 100 +13.8 
1040- A A E 87 14, 494 71, 112, 600 | --13.4 
A cu c een Pe EE 86 14, 728 72, 549, 100 +15. 7 


TABLE 21.—Relationship of production to potential maximum capacity! at 
oven-coke plants in the United States, 1937 and 1944-47, by months, in percent 


Month 1937 | 1944 | 1945 | 1946 | 1947 Month 1937 | 1944 | 1945 | 1946 | 1947 
January.........- 83.0 | 95.8 | 89.1 | 61.8 | 91.0 || August............ 86.0 | 91.1 | 82.4 | 88,4 | 90.5 
February........- 83.5 | 96.6 | 89.6 | 47.4 | 92.0 || September. ....... 86.1 | 89.8 | 84.0 | 89.4 | 89.3 
March............ 84,9 | 95.7 | 90.2 | 81.3 | 91.7 || October........... 76.0 | 91.1 | 64.1 | 89.2 | 91.3 
April............. 84.9 | 96.2 | 86.3 | 64.6 | 90.1 || November.......- 62.8 | 90.8 | 80.5 | 82.4 | 91.9 
Eege 84.6 | 95.5 | 88.4 | 41.7 | 89.6 || December. —— 53.1 | 89.7 | 83.2 | 77.2 | 92.6 
JUNG reese deeg 78.6 | 94.3 | 85.3 | 73.9 | 89.1 bech | —— | ——— 
EEN 83.2 | 91.5 | 88.3 | 86.2 | 86.9 Year........ 78.8 | 93.1 | 84.3 | 73.8 | 90.5 


1 Capacity of all ovens in existence, whether active or idle, based upon maximum daily capacity times 
days in mont 


uds 
a. In 
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QUANTITY AND COST OF COAL CHARGED 


Coke ovens rank second to railroads in the consumption of bi- 
tuminous coal in the United States and normally account for about 
one-sixth of the annual output. The high operating rate maintained 
throughout the year, particularly in the oven-coke segment of the 
industry, resulted in a 26-percent increase in the tonnage of coal 
consumed. In 1947 beehives used 46 percent more coal than in 1946, 
and the tonnage charged into slot-type coke ovens was the highest 
on record. The exhaustion of good coking coal at a number of 
beehive installations in the Connellsville district of Pennsylvania 
limited the quantity of coal consumed in beehives in 1947. In 
addition to the general scarcity of good coking coal, consumption at 
oven-coke plants was also affected by railroad-car shortage. 

Pennsylvania, as in previous years, was the leading State in coking- 
coal consumption, accounting for 25 percent of the total compared 
with 24 percent in 1946. Following Pennsylvania, in order, were: 
Ohio, 15 percent; Indiana, 13 percent; New York and Alabama, 9 
percent each; and Illinois, 6 percent. 

The average cost per ton of delivered coal used in the manufacture 
of oven coke in 1947 increased for the seventh consecutive year and 
was nearly 18 percent higher than the 1946 peak. This sharp in- 
crease in coal costs was due largely to increases in mining costs 
resulting from the wage agreement concluded between the miners.and 
the coal producers in July 1947. The increase in freight rates granted 
to the railroads by the Interstate Commerce Commission in 1947 was 
also a factor in raising the cost of delivered coal. 

Coal costs at beehive plants which, of course, are not as great as 
those at oven-coke plants because the coal is seldom transported any 
great distance, soared to a new all-time high in 1947. The average 
cost of $4.43 per ton was more than 23 percent higher than 1946. 
Tables 22 to 25 summarize statistics in quantity and costs of coals 
carbonized. : 


TABLE 22.—Coal consumed in coke ovens in the United States, 1937 and 1946-47, 
by months, in net tons 


1937 1946 1947 
n Cok C k | Cok: 
oke ; oke : oke 
oven Beehive| Total over Beehive| Total Oven Beehive Total 
January...| 6,198, 700| 426, 600| 6, 625, 300| 5,415,600} 656, 400| 6, 072, 000| 7, 961, 500 929,100} 8, 890, 600 
February..| 5,679,900) 458, 500} 6, 138, 400| 3, 765, 900; 595, 000) 4, 360, 900) 7, 244, 600 841, 700} 8, 086, 300 
March..... ,387,000| 556, 800] 6, 943, 800| 7,116, 500| 749, 700| 7, 866, 200| 8, 031, 800 948, 300] :8, 980, 100 
April...... 6, 183, 800} 480, 800| 6, 664, 600| 5, 519, 300 34, 500| 5, 553, 800| 7, , 800 698, 000| 8, 363, 800 
May......- 6, 368, 500} 509, 700| 6, 878, 200| 3,670,900! 44,600| 3, 715, 500| 7, 865, 957, 500| 8, 822, 900 
June....... 5, 729, 200 , 6, 159, 700| 6, 330, 200} 593, 600| 6, 923, 800| 7, 593, 500 738, 700| 8, 332, 200 
July....... 6, 217, 200| 441, 700| 6, 658, 900| 7, 565, 100| 757, 300| 8, 322, 400| 7, 703,900) 684,400] 8, 388, 300 
August....| 6,425,800| 401,100| 6,826, 900| 7,795, 600| 847,000) 8,642, 600| 8.035, 800|  923,200| 8,959, 000 
September.| 6, 220, 700| 392,800, 6, 613, 500| 7, 587, 400| 784, 400| 8,371, 800| 7, 666, 300 930, 300} 8, 596, 600 
October....| 5, 664, 800} 351,600] 6, 016, 400] 7,828, 500| 899, 900| 8, 728, 400} 8, 289, 500| 982,400; 9,271, 900 
November 1 4, 527, 264, 000| 4, 791, 000| 7, 001, 100| 583, 700| 7, 584, 800} 8, 101, 600 877, 800| 8, 979, 400 
December -| 3, 972,800] 212, 700) 4, 185, 500| 6, 763, 400} 621, 300| 7, 384, 700| 8, 427, 600 963, 200} 9, 390, 800 


o 


69, 575, 400/4, 926, 800/74, 502, 200/76, 359, 500/7, 167, 400/83, 526, 900/94, 587, 300/10, 474, 600/105, 061, 900 
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TABLE 23.— Quantity and value at ovens of coal used in manufacturing coke in 
the United States in 1947, by States : 


Cost of coal Coal per ton of coke 
State Coal used 
(net tons) Average 
Total per ton Net tons| Cost 
Oven coke: 
Ala DAMA E 8, 281,171 | $46, 166, 032 $5. 57 1.41 $7. 87 
California. ENEE 536, 708 (1) (1) 1. 62 (1) 
AN AAA 1, 246, 796 (1) (1) 1. 47 - (1) 
A1 e EEN 5, 359, 054 42, 896, 818 8. 00 1. 41 11.27 
Indiana... aucune eene ue uec 11, 933, 222 95, 581, 868 8.01 1. 36 10. 88 
Maryland... lius lino teas 2, 747, 426 (1) (1) 1. 39 (1) 
Massachusetts... 1, 650, 740 1 (1) 1. 38 (1) 
e A A 3, 897, 667 26, 447, 425 6.79 1.38 9.38 
Minnesota. LL cL LLlll-.- 1, 252, 573 10, 436, 794 8. 33 1. 40 11. 63 
New Jersey... eee ced cee ABEL 1, 987, 021 1 (1) 1. 39 (1) 
New e AA 8, 069, 260 62, 615, 897 7.76 1. 42 11. 04 
Oro EECH 14, 205, 640 96, 007, 777 6. 76 1.41 9. 53 
Pennsylvania............ MEM MEUS 23, 081, 096 | 140, 669, 051 5.87 1. 46 8. 54 
"Tennessee... 325, 898 (1) (1) 1.35 (1) 
(VOX AS ee A IO 372, 298 (1) (1) 1. 42 (1) 
Utah.. ———————— M ÁN 1, 613, 308 (1) (1) 1. 65 (1) 
West Virginia Don POETE 4, 034, 917 19, 034, 108 4. 72 1. 43 0. 74 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin_......... 3, 091, 633 23, 686, 180 7. 66 1. 36 10. 40 
Undistributed ` ead Se 77, 631, 874 7. 41 1, 44 10. 68 
94, 587,328 | 641, 173, 824 6. 78 1. 42 9.60 
At merchant pnlants ----------------- 19, 285, 896 | 143, 173, 468 7.42 1.39 10. 30 
At furnace polants 2... 2... -. 75.301,432 | 498,000, 356 6. 61 1. 42 9. 42 
Beehive coke: 
Colorado. .......... Lc ccc LLL ls esce 32, 063 (1) (1) 1.49 (1) 
KO UCV ooo cta 146, 723 1 (1) 1. 54 (1) 
Pennsylvania. ooocococooccccococ.. 9, 217, 730 40, 931, 725 4.44 1. 56 6. 92 
Utaha RR tes 127, 461 1) (1) 1. 88 (1) 
Virglnin coso oi dia j 1, 589, 305 4.33 1.73 7. 50 
West Virginia. ........... 2 ccc Ll cll. 583, 566 2, 402, 164 4.27 1. 54 6. 60 
Undistributed. oo GEES , 406, 4. 59 1. 66 1. 62 
10, 474, 536 46, 419, 236 1.57 6. 94 


1 Included with “Undistributed.” 


TABLE 24 —Average cost per net ton of coal carbonized at oven-coke plants in 
the United States, 1937 and 1948-47, by States 


State 1937 1943 1944 1945 1946 1947 
Alabama ho eege Age $2. 33 $3. 60 $4. 03 $4. 47 $4. 96 $5. 57 
MOSS 2c hee ese seen esse ees 4. 62 5. 62 6. 04 6.16 6. 70 8.00 
Ee TT EE EN 4.71 5.85 6.11 6. 23 6. 75 8.01 
Kier EE 4.16 4. 57 §.39 5. 55 5. 97 6. 79 
Inonpnesota 2 5. 24 6. 02 6. 35 6. 52 6. 86 8. 33 
NOW YOIE.....2:. eek ess 4. 55 b. 59 5. 88 6.04 6.71 7.76 
O AAA A RIA 3.76 4.73 5.03 5.27 5. 72 6. 76 
Pennsylvania............................- , 2. 98 3. 96 4. 28 4. 40 4. 79 5.87 
West Virginia............................. 2. 54 3.19 3. 32 3. 56 3. 84 4.72 
Other Btoatesi ee 4. 53 5. 59 5.72 5.94 6. 51 7. 46 
United States average..............- 3. 74 4. 75 5.08 5. 28 5.77 6. 78 
5.27 6. 70 7.16 7.45 8.17 9.60 


Cost of coal per ton of coke.......-.......- 


1 California, Colorado, Connecticut, Kentucky, Maryland, Massachusetts, Missouri, New Jersey, 
Rhode Island, Tennessee, Texas, Utah, and Wisconsin. | 
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TABLE 25.—Cost of coal and value of products per net ton of coke produced in 
the United States, 1918, 1929, 1937, and 1943-47 


Oven coke . Beehive coke 


Year 


AA EES $6. 00 $7. 42 $3. 08 $10. 50 $3. 65 $6. 21 
Eeer 5. 04 4. 80 3. 56 8. 36 2. 85 8. 49 
[c ym 5.27 5.03 2. 97 8. 00 3.14 4.31 
UE 6. 70 6. 65 3.13 9. 78 4. 77 6. 55 
194 coe ode sa REGE SP E TERES 7. 10 7. 14 9. 10 10. 24 5.15 7.04 
Heed 7. 45 7. 57 3. 07 10. 64 5. 48 7. 96 
1940 cc. oe — eoe 8.17 8.35 3. 20 11. 55 5. 63 8. 03 
jj CI — oe 9. 60 10. 65 3.71 14. 36 6. 94 9.77 


1 Includes value of breeze produced. 


YIELD OF COKE PER TON OF COAL 


TABLE 26.—Yield of coke from coal in the United States, 1987 and 1945-47, by 
States, in percent 


1937  * 1945 1946 1947 
State 
Oven | Beehive} Oven | Beehive | Oven | Beehive | Oven | Beehive 
coke coke coke coke coke coke coke coke 
Alabama...........- 42.01 EEN 71.62 |..........| 71.45 |.......... 70.88 3 i. 
California...........|..........].-...-...- 58.27 |.........- 61.97 |.......... 61. 90 |.......... 
Colorado. ..........- 07.36 55. 71 65.18 64. 06 67.10 69 68. 15 67.02 
Illinois. ............- 20.54 E eer 70.83 |.......-.. 70.86 |.......... 71.01 AE 
Indiana. ............ 72.04 |...-...... 73.48 |.......... 72.31 |.......... 73.02 |.......... 
Maryland........... 72.02 |... 73.16 |.......... 72.36 1: soles 71.89 |.......... 
Massachusetts....... 69.99 |.......... 70. 85 |.......... 09.87 |.........- 72. 45 |.......... 
Michigan............ 71.05 l.c 41,42 1... scs 00 AAA 72.32 1.2.2029 
Minnesota........-.. 70.27 Vewetewcocs! 41.89 |... ry Y Y Y EE 71.67 |.........- 
New Jersey.........- 70. 78 |.........- 41.20 BU GE 72.39 |.........- 72.05 |.........- 
New York..........- (4 Ber ¿El REA 70. 40 |.........- 70. 93 |.........- 70. 27 |.........- 
ODIO gs tee eebe 71.61 |..........] 71.26 |.......... 70.87 |.......... 70.88 |.......... 
Pennsylvania........ 08. 83 65. 50 70. 14 64. 46 68. 80 64. 07 68. 70 04.15 
'lennessee........... 69. 00 53.89 74. 34 |.......... 73.09 |.........- 74.23 |.........- 
KT IMA bau E ONOS ARA A A 70.64 |.........- 
AAA 56. 67 54. 25 57.33 52. 93 60. 32 45. 30 60. 48 53. 11 
Virginia... eese EE 58.33 |.......... 58.75 |.........- 58.67 |.........- 57.73 
Washington. ........ ¿AAA Nees AAA tec ccr AA AA eae. i 
est Virginia. ...... 70. 67 61. 74 70. 09 62. 64 70. 38 62. 23 69. 95 04. 74 
United States 

average...... 70. 73 64. 23 70. 94 64. 10 70. 63 63. 74 70. 58 63. 84 


PREPARATION AND SOURCE OF COAL 


Washed and Unwashed Coal.—The manufacture of coke requires 
coal of the highest quality, and preparation and upgrading of coals 
before charging them into ovens are receiving more attention because . 
of deterioration in the quality of coals available for carbonization. 
The increase in ash, sulfur, and other impurities of the run-of-mine 
coal is due to a number of factors, the most important being: (1) 
Increased output of coal by mechanical mining and loading; (2) 
interruption in the installation of coal-preparation plants, due prin- 
cipally to shortages of building materials during the war; (3) the great 
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demand for coal which results in the distribution of coal of inferior 
quality; and (4) the working of poorer-quality seams than the older 
ones now exhausted. Poor-quality coal results in poor-quality coke 
and affects economic working of the blast furnace (the largest con- 
sumer of coke) more than any other factor. Depending on the type 
of ore being smelted, the coke in the furnace occupies 50 percent to 
over 60 percent of the total furnace charge. This fact indicates that 
coke of inferior physical and chemical quality will result in poor 
furnace operation, low output of iron, and high fuel consumption. 
Furthermore, the continuous nature of the blast-furnace process calls 
for close limits in the degree of coke quality and makes it necessary 
to clean the coal in many areas for the production of satisfactory coke. 

Although the proportion of washed coal carbonized in 1947 did not 
change from 1946, the tonnage cleaned increased 28 percent. All coal 
mined in Colorado and used for the manufacture of coke was washed; 
most of Tennessee’s and Alabama’s, and about one-third of Penn- 
sylvania’s was also washed before being charged into ovens. Data in 
table 27 include coal cleaned at the mines by coal producers as well as 
that cleaned.at the coke plant by coke-plant operators. Coal cleaned 
at the mines was used by 40 oven- and 6 beehive-coke plants and 
comprised 64 pereent of the total washed coal carbonized; the re- 
mainder—10,200,413 tons—was washed in cleaning installations at 
the ovens at 6 plants. 


TABLE 27.—Washed and unwashed coal used in manufacturing coke in the United 
States in 1947, by States in which used, in net tons 


Coke ovens Beehive ovens 


State Bituminous | Bituminous 
m DI Total 
Washed | Unwashed Washed |Unwashed| Total 
Alabama................- 8, 056, 683 224, 488 |........ 8:281, 171. AAA O EE . 
California... . 483,119 53, 589 |........ LN A AAA AA 
CGolorado 1, 246, 796 |------------|-------- 1, 246, 7 32, 063 |...-------- 32, 063 
Hinter, Zeie L 101, 281 | 4, 235, 841 | 21,932 | 5,359,054 |...........|. elie EEN 
Indiana.................- 107, 000 | 11,826, 222 |........ 11:933, 222 IA neues emo EES 
Maryland oou es se cases 2, 747, 426 |.......- PA TE D, WE 
Massachusetts.__......-.|.-..-------- 1, 650, 740 |........ 1000; 740 EFIE UEM NN 
Michigan...............- 130,446 | 3, 667, 564 | 99,657 | 3,897,667 |...........|....-.---..|---------- 
Minnesota. .............- 30,364 | 1,222,209 |........ 1.252. 513 Y PMA ote oiu E 
New Jersey....-.--------|------------ 1, 987, 921 |........ 1-087, 991. | osa ouem cum vr E 
New York.--.---.-------- 624,974 | 7,399, 919 | 44,367 | 8, 069, 260 ļ|..----------|-----------ļ---------- 
ORG EE 4, 433, 508 | 9,755,748 | 16,384 | 14, 205, 640 |........... |. ---- ---... |. ---.---.- 
Pennsylvania. ........... 9, 271, 935 | 14, 663, 383 | 45, 778 | 23, 981,096 | 1, 332, 808 | 7,884, 922 | 9, 217, 730 
ennessee...............- 136, 134 189, 764 |........ 925; 808 EE AS AA 
SR 224, 155 148, 143 |........ Oy 20R AM as meas secte atc 
Ee 1, 613, 308 |........ 1, 613, 308 |. .......... 127,461 | 127,461 
Lët EE E | ie sone et E eee aces teme esae acus 366, 993 366, 993 
West Virginia............ 1, 388, 083 | 2,638,011 | 8,823 | 4,034,917 |........... 583, 566 583, 566 
Connecticut, Kentucky, ay 
Missouri, Rhode Island 
and Wisconsin. ........ 94, 788 | 2,971,590 | 25,255 | 3,091,633 |........... 146,723 | 146,723 
27, 329, 266 | 66, 995, 866 |262, 196 | 94, 587, 328 | 1,364,871 | 9, 109, 665 |10, 474, 536 
At merchant plants......| 1,603,745 | 17, 626,006 | 56, 145 | 19, 285, 896 |_.._._._.__]_-.--....__]_-.-.----- 


At furnace plants........| 25,725, 521 | 49, 369, 860 |206, 051 | 75, 301, 432 |..---------ļ-----------|---------- 
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Sources.—Expansion of the oven-coke industry in the past decade 
has increased sharply the.demand for high-quality coking coal, and 
sources of supply have attained particular importance. The principal 
source of coking coal in the United States is the Appalachian.region, 
extending from Alabama to Pennsylvania. States in this region 
supplied almost 95 percent of all coal purchased for the manufacture 
of oven coke in 1947. Pennsylvania and West Virginia are by far 
the largest producers; in 1947 each accounted for 35 percent of the 
total, followed by Kentucky with 14 percent, and Alabama with 9 
percent. Virginia supplied 2,076,318 and Tennessee 154,910 tons. 
The blending of high-volatile midwestern coals with high-rank 
eastern coals (both high-volatile and low-volatile) is receiving more 
attention, and 505,099 tons of Illinois coal and 128,931 tons of Indiana 
coals were purchased by oven-coke-plant operators in 1947. ‘States 
west of the Mississippi River, which supplied less than 2 percent of 
the total in 1937, furnishedfover 4 percent in 1947. This sharp in- 
crease is attributed to the wartime expansion in coal-carbonizing 
capacity in Texas, Colorado, Utah, and California. 

Many of the coke-producing companies, especially those connected 
with the iron and steel industry, own or control the mines (“‘captive’’) 
that supply them with coking coal. ( 

For many years the Bureau has asked oven-coke producers to report 
the approximate percentage of coking coal obtained from captive 
mines. In 1947, returns indicated that about 59 percent of the total 
tonnage received was obtained from such mines. Plants connected 
with the iron. and steel industry or those classified by the Bureau as 
“furnace” obtained 77,542,465 tons of coal in 1947, of which 67 per- 
cent came from captive mines. For the nonfurnace or merchant 
segment of the oven-coke industry only 29 percent of the 19,783,000 
tons of coal purchased came from captive mines. Tables 28 to 30 
present statistics on the origin of coal used and where it was consumed 
in 1947. | | 

Blending.—Blending a variety of coking coals before charging into 
slot-type ovens is widely practiced in the coke industry and is em- 
ployed primarily to improve the quality of the coke and to utilize 
coals that would yield inferior coke if carbonized separately. : In 
addition, the mixing of coals provides a means of controlling the quality 
and strength of the coke and the yield of the coal-chemical materials 
and permits flexible operation of oven-coke plants with reference to 
the supply of coking coal. RE | " 

In 1947, of the 86 active plants, 76 carbonized coals of different 
volatile content. High- and low-volatile coals were carbonized by 46 
plants; high-, medium-, and low-volatile by 25 plants; medium- and 
low-volatile by 3 plants; and high- and medium-volatile by 2 plants. 
Of the plants that did not blend their coals, 7 plants used straight 
high-volatile and 3 medium-volatile. At plants where blending is 
practiced, the proportion of the different kinds of coals mixed before 
charging into ovens varies widely from plant to plant according to 
Jocal conditions. Classification of all coal purchased for coking in 
slot-type ovens in 1947 showed, however, that 65 percent was high- 
volatile, 14 percent medium-volatile, and 21 percent low-volatile. 
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TABLE 28. —Coal purchased for manufacturing oven coke in the United States in 
1947, by fields of origin 


ity 
State and district where coal | Quantity 
was produ (net tons) 
Alabama. ....................- 8, 255, 050 
Arkansas.....................- 179, 338 
Colorado.....................- 906, 407 
n. PE E A AAA 505, 099 
Indiana....................... 128, 031 
Kentucky: 
Elkhorn..................-. 6, 837, 173 
Harlan................-..- 6, 216, 801 
Hazard....................- 31, 985 
sate ERE: 
outhern A ppalachian..... 
Williamson................ 137, 207 
Maryland..................... 42, 115 
New Mexico..................- 588, 395 
Oklahoma..................... 303, 306 
Pennsylvania 
t E 263, 913 
Bituminous: 

Central Pennsylvania: 
High-volatile...... 699, 306 
Medium-volatile. . 462, 091 
Low-volatile.......| 2,845, 

Connellsville.......... 14, 060, 679 

Cumberland - Pied- 

moli... ce 

SOR RUPES RIS: 2, 560, 540 

Pittsburgh............ 11, 065, 378 

Somerset. ............- 671, 209 

Westmoreland......... 1, 587, 181 

'lrennessee....................- 154, 91 

BEE 2, 121, 856 

Clinch Valley............. 9, 879 
Grundy................... 618, 763 
Pocahontas...............- 1, 091, 184 
Southwestern.............- 314, 735 
Williamson................ 41, 757 

West MO pon 
Cumberland-Piedmont.... 500, 019 
F ONG EE 794, 358 
Greenbrier......... pc 38, 

Wi A 7, 203, 174 
Logan..................... 2, 916, 675 
New River: 

High-volatile.......... 800, 045 

Medium-volatile. ..... 165, 600 

Low-volatile........... 748, 850 

Pocahontas........... NE 12, 355, 018 
Preston-Taylor...........- 68, 599 
Randolph-Barbour........ 94, 
Tug River................- 431, 256 
Webster-Gauley........... 1, 247, 882 

jamson...............- 153, 112 

Winding Gulf. ............ 2, 368, 712 


States where coal was consumed, in order of importance 


Alabama and Texas. 

California, Colorado, Texas, Illinois, and Utah. 
Colorado and Utah. 

Illinois, Indiana, Minnesota, and Missouri. 
Illinois, Wisconsin, and Indiana. 


Indiana, Michigan, Ohio, New York, Illinois, New Jersey, 
geg hiis Minnesota, Pennsylvania, Connecticut, 
an es 

Indiana, Illinois, Ohio, Minnesota, Pennsylvania, New 
York, and: Maryland. 

Ohio and Minnesota. 

Ohio, Wisconsin, and Pennsylvania. 

Tennessee and Ohio. 

Ohio. 

Pennsylvania. 

Colorado and Texas. 

Texas and Colorado. 


Michigan teg vania, New York, Ohio, Missouri, Illinois, 
West Virginia, an consin. 


New York and Pennsylvania. 
New York, Pennsylvania, and Maryland. 
Pennsylvania, New York, Ohio, and Minnesota. 


Pennsylv Ohio, New "York, Illinois, Indiana, Maryland, 
and West Virginia. ` SS 
New York. 


rb Virginia, latinas; New York, Pennsylvania, 
an inneso 
E ylvania, Now York, Ohio, West Virginia, and Mich- 


gan. 
eee West Virginia, New York, Ohio, and Mary- 


eet vais, New York, Ohio, Wisconsin, and New Jersey. 
ennessee, Minnesota, and Ohio. 
Utah and California. 


Pennsylvania and Ohio. 

MU Ohio, Indiana, Massachusetts, Wisconsin, and 
ew York. 

Indiana, New York, Tennessee, and New J ersey. 

A Md Jersey, New York, Maryland, and Illinois. 
O. 


Maryland. 

Pennevivanta Maryland, West Virginia, Michigan, New 
York, Ohio, Massachusetts, New Jersey, and Connecticut. 

Pennsylvania, Illinois, and New York. 

Ohio, Illinois, Kentucky, Indiana, New Jersey, Massachu- 
setts, West Virginia, Wisconsin, Connecticut, Pennsylvania, 
Mongan, Missouri, Rhode Island, Minnesota, and New 

or 

New Jersey, Ohio, New York, Indiana, Pennsylvania, 
Michigan, Illinois, usetts, Connecticut, Minne- 
sota, and West Virginia. 


New York, New Jersey, Rhode Island, Illinois, and Con- 
| necticut. 


Ohio, New York, Illinois, and Pennsylvania. 

Maryland, ichigan, Minnesota, Pennsylvania, Illinois, 
New York, and Kentucky. 
Indiana, Ohio, Illinois, Pennsylvania, ee New ‘York, 
Minnesota, Maryland, Wisconsin "Missouri Connecticut, 
Alabama, West V Virginia, Rhode Island, and Kentucky. 

Pennsylvania. 

Ohio, Pennsylvania, and New York. 

Kentucky, Maryland, and New York. 

Pennsylvania, New York, Maryland, Ohio, and New Jersey. 

Massachusetts, Ohio, Connecticut, New York, and Michigan. 

Massachusetts, Ohio, New Jersey, Michigan, New York, 
Hlinois, Rhode Island, Kentucky, and Pennsylvania. 
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TABLE 30.—Coal purchased for manufacturing oven coke in the United States in 
1947, by States where consumed and by volatile content : 


High-volatile Medium-volatile Low-volatile  |Total coal 


ur- 
State where coal was consumed SSS AAA ch og? 
Net tons (LËGTGGDL) Net tons |Percent| Net tons Percent) — (net 


of total of total oftotal| tons) 
Alabama: 
Merchant olants ..----------- 142, 582 11. 3| 1, 004, 981 79.7, .114,017 9. 0| 1, 261, 580 
Furnace plants........ Ee 270, 734 3. 8| 6, 829, 345 96. 1 8, 733 1| 7,108, 812 
Total Alabama................. 413, 316 4. 9| 7,834, 326 93.6] 122,750 1. 5| 8,370, 302 
California: Furnace plant............ 508, 822 89. 0 A SERERE 58, 776 10.4| 567, 598 
Colorado: Furnace plant............. 1, 443, 615 02:9] A oot Saks 109, 734 7. 1| 1, 553, 349 
Illinois: 
Merchant plants. ...-........-...- 56, 141 8.5| 380,782 57.4| 228, 127 34.1| 663,050 
Furnace plants......... No 3, 180, 157 ¡A EE |n is 1, 456, 595 31. 4| 4, 636, 752 
Total Illinois... .. onte Sed 3, 236, 298 61.1| 380,782 7.1| 1, 682, 722 31.8) 5, 299, 802 
Indiana: 
Merchant plants. ..............-- 549, 441 47.2| 128,635 11.0} 486,351 41. 8| 1, 164, 427 
Furnace plants..................- 6, 409, 415 E RE, BEE 5, 175, 575 44. 7|11, 584, 990 
Total Indiana................... 6, 958, 856 54.6} 128, 635 1. 0| 5, 661, 926 44. 4112, 749, 417 
Maryland: Furnace plant............ 1, 412, 156 50.3 510, 618 18.2| 885,735 31. 5| 2, 808, 509 
Massachusetts: Merchant plants. ..... 962, 521 58.1 376, 982 22.7| 318,370| 19.2) 1,657,879 
Michigan: 
Merchant plants................. 441, 233 39.3} 182,331 16.2} 499, 988 44. 5| 1,123, 552 
Furnace plants................... 2, 352, 733 O EE 611, 919 20. 6| 2, 064, 652 
Total Michigan. ................ 2, 793, 966 68.3| 182,331 4. 5| 1,111, 907 27. 2| 4,088, 204 
Minnesota: 
Merchant plant.................. 289, 983 67.9 38, 421 8.9 98, 806 23.2| 427,210 
Furnace plants................... 486, 803 E secos EE 381, 092 43.9| 867,895 
Total Minnesota_..._......--.- 770,786| | 60.0! 38,421 3.0] 479,898  37.0| 1,295,105 
New Jersey: Merchant plants. ....... 1, 036, 596 50.8| 610,379 20.01 393,213 19. 3| 2, 040, 
New York: 
Merchant plants. ...............- 3, 025, 794 73.2| 654, 185 15.8} 453, 354 11.0} 4, 133, 333 
Furnace plantsa ------- 2, 758, 063 66.3) 430,859 10.4| 971,205 23. 3| 4, 160, 127 
Total New York..............- 5, 783, 857 69. 7| 1,085, 044 18. 1| 1, 424, 559 17. 2| 8, 203, 460 
Ohio: 
Merchant plants. ................ 1, 057, 357 60.6] 159,761 9.2| 527,642 30. 2| 1, 744, 760 
Furnace plants. ................. 8, 828, 985 70.0| 341,505 2. 7| 3, 447, 727 27.3 12, 618, 217 
Total Ohio... 9, 886, 342 68.8| 501, 266 3. 5| 3, 975, 369 27. 7/14, 362, 977 
Pennsylvania: 
Merchant plants. ...............- 338, 401 38.8| 407,818 46.7, 126,790 14.5| 873,009 
Furnace pnlants 20, 201, 395 85.0) 455, 050 1. 9| 3, 114, 696 13. 1/23, 861, 141 
Total Pennsylvania............ 20, 629, 796 83.4| 862, 868 3. 5| 3, 241, 486 13. 1/24, 734, 150 
Tennessee: Furnace plant............ 107, 794 40.0| 118,340 43.9 43, 687 16.1, 269,821 
Texas: Furnace plants. ..-.-.------.... 139, 571 32.7| 287,093 67.2| ` 716 .1| 427,380 
Utah: Furnace plants ...............- 1, 613, 126| 100. EE EE 182] (Q9) 1, 613, 308 
West Virginia: "NE 
Merchant plants... SOPORE Se eee 1, 368, 416 03: A TONER 95, 742 6.5| 1, 464, 1 
Furnace plants. .................- 2, 324, 282 03.0]. ens unicum 175, 632 7.0| 2, 499, 14 
Total West Virginia............ 8, 692, 698 AA eee 271, 374 6. 8| 3, 064, 072 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin: 
Merchant plants usuales 1, 939, 919 60.1| 499,196 15.4) 790,739 24. 5| 3, 220, 854 
q(__ __>> >> A EA, ===> > 2 == ==2=2 E 
63, 336, 035 65. 1113, 416, 281 13. 8/20, 573, 149 21. 1/97, 325, 465 
At merchant plants.................. 11, 208, 384 56. 7| 4, 443, 471 22. 5| 4, 131, 145 20. 8'19, 783, 000 
At furnace plants.................... i 127, 651 67.2 [s 972, 810 11. 6/16, 442, 004 21. 2,71, e 465 


1 Low-volatile—dry V. M .2 percent or less and more than 14 AA CLA medium-volatile—dry V. M .31 
percent or less and more than 22 percent; E V.M . more than 31 percent. 
Less than 0.05 percent 


812802—49——86 - 


MINERALS YEARBOOK, 1947 


418 


464-96. ‘dd ‘TT "3d “2261 'S98I8 POUN 97) JO seonoses [BIU 99g IBAF A[paIqnOpun seA pasn 30u 100 peonpoid £31juenb tpoylodol sy t 


« DOINGISTPUN,, Y3 pepnrur g 
"Sup19A 0091 ÁT[8NJ08 sjutpd 38 pez1eqo [Boo Aq ezeerq Jo uorjonpoud 3u[pjArp Aq panduro y 


024 009 ‘8E s 086 ‘FFT £90 “99 £4 9 000 “99 998 ‘82 010 623 1Z0 ‘SZI IER... KEE "A761 IOL 
TM NEN. a CIEN ol ada Ee Ke epe c ZU OD. Ree DU, Fee peynqunsmpu n 
dad deed. LAUR ERN ON et EY a Ee Ee (e) c0 “€ 10 7% "e BJUpaILA 189A, 
03 ttt Us6 TI£ Z SL Pe E E Gora Ee oh: DCK ch EE SJIT A 
91 a QE As) 682 € MU ARE ee ee ea ee MEE (e) OLK 97 REES quen 
vor 94} ‘se — | 9B0 GTI Jegen VE 000 “99 998 ‘8% ere eo — | 980'0IT— | 29€ OO [IL LLL eJaBA[Ásuuo y 
A ii (s) 969 A EEN (e) 969 98 °T A) ZO) 
AA — — — A A AA A EE, E SSA EPA :9X00 SAJUY9IE 
39% ZIL USF “€ 780 ‘640 € | 289 ‘E20 T | L6P ISO I | 196 969 826 9h 8 | LLI pel e | 999 LIL leese (pg |e 9F6T I930.], 
zee 100 I | FII 9 8L1'IS8'3 | 628 048 ot Est | O10 aen 6H 696 L | SH LILT | LZI 89b CI | O09 SG P | S8 9 vsus enumj3y 
808 ZPE | 770000707 0€6 ‘860 ‘T | 168 ‘Sez 961 ‘SLT 189 ‘oF $86 ZO» Z | 623 ‘SOL 189269 'E | £I9'8:0'T | HRS —— 00707000007 sjus[d preyar y y 
OPT ‘402 ‘T | FITS SOT ‘096 € | OcL'90T'T | Sve ‘886 ‘T 894 ‘SOT ‘OT | SIT 42$ '9 og ÓN 2v61 SIOL 
T--------—-—['.e8'199 a ese ‘REF Dot LI | "7 [| UE .PenqHisppu n 
Jeng Io 796 ‘FPO ZZE UI 79'S ^7----U[SUOOS] M PUB "Geier apog 
'unossj 'Áxonguex *3nopjoeuuog 
eerte? Io 96 esp 996 Lt IR. Neer cer ee STU]2Jf A 359 AA 
Ip oe IC (c) 098 ‘Sor BOE —| [7770660667777 CA "uen 
089 B. S in L9 “91 Cy ee ee M RR MI EE S9X9 T, 
000% ` ` Jesse Ji, 426 0I , 1: NA oh i E ESOU Ha), 
829 ‘903 -| PIE 909 SEEE | GOI £/E T ër erüeA[Asuuoq 
ZTA ‘OFT PSP Z SIG ‘S49 Z| 065 ‘BES GK REESEN "Ono 
LUëm Trooz S89 '98p ‘I | SZI ‘StF OUR ee ee "3IOX MIN 
98 ‘8 It (e) 399 ott LS te E Zeit MON 
686 g9 0s E 682 ZEL 697 ‘86 $82 "BIO JA] 
96092 —— |o $406 ‘E88 661 “823 18 9 TT Uso 
gzeg — [------------ (s) 626 ‘LIT 49 TURTLE EISSDUOGeSg JA] 
IIIUJS —— qt (c) i vrp NK LA PEOPLE Kee ` PUSIAJ8 NT 
vE0 F8 91€ Z £86 FOLT | LOF ‘869 18 '9 ee AA Sept 
Ts‘Olk [77777077 9C» ‘696 879 “89€ 69 '9 "e ` SOT 
ggg « [mrasa Ri 620 OUT EU 8 E E OpsBIo[oy 
T91 Ir AC T£9 e e£ 9 "` ) palo {ile 
He'og rr 196 ‘869 ‘I$ | 620 ‘Sze 06 “€ NI eer eureqery 
¿909 U9A4 Q 
9n[8 A suo} ON 
(suo4 99u) r(jueo1ed) 
Ig 997 psi se caine M 30]5/81 ureo]s 10,7 [800 Jo 10} NWS 


—40npoId £q pon 


seyejg Aq ‘LPGT Ur S99838 POUN eu ur SIUB[A exoo 38 pII9AO0DOI ezoe1q OXON—' I8 TIAVL 


3Z334g9 330» 


COKE AND COAL CHEMICALS 419 


SHIPMENTS BY RAIL, WATER, AND TRUCK 


Roughly two-thirds of all oven coke is consumed by the producers 
in adjacent industrial operations and therefore is not loaded for 
shipment outside the producing plants. In 1947 total shipments of 
oven coke amounted to 39 percent of the total output. Railroads 
transported about 88 percent of the total shipments compared with 
86 percent in 1946. In spite of the increased coke output and record 
production of trucks, the movement by truck declined 6 percent from 
1946 and represented 8 percent of the total movement. Shipments 
by water, which are normally small in comparison with the annual 
output, accounted for the remaining tonnage or 4 percent. 

Unlike oven coke, the bulk of the beehive-coke output is produced 
near the coal mines and must be loaded for shipment to centers of 
consumption. Total shipments of beehive coke amounted to 6,416,294 
tons, or roughly 96 percent of the entire output. Railroads haul the 
bulk of all beehive transported from producing plants, accounting for 
98 percent of all deliveries in 1947. The remaining 2 percent was 
moved by boat and truck. Tables 32 and 33 centain detailed statis- 
tics on the methods of moving coke in 1947. 


TABLE 32.—Coke and breeze sold and loaded at plants in the United States for 
shipment in 1947, in net tons | 


Coke Breeze 
SES Inrailroad| In In rail In In 
O e 
cars boats | In trucks | Total l oad cars| boats | trucks | Total 
Oven coke: 

Alabama. ............ 1, 203, 879|......... 1, 223, 065| 124,802].........|........ 124, 802 
California. ........... Bo ir TEA WP 3, 277 4, 937) ........ 1, 485 , 
Colorado............. 44,194|........ 45, 808 ,443|.......- 30| 29,473 
Illinolg..........---..- 1, 928, 653|.......... 1, 945, 634| 150, 046|......... 1, 714| 151, 760 
Indiàna............... 2, 593, 659|_....... 2, 671, 628} 193,952|........ 172} 194, 124 
EJ IAE VE, PI ogo ec Paseo oe 20, 665|.......- 
Massachusetts. ....... 518,427| 75, 904 1, 045, 761 7, 6,478| 4,904) 18,474 
Michigan EEN 1, 263, 323} 56, 118 1, 434, 373 58,126| 13, 661 23 71, 810 
Minnesota............ 346, 2201. -..--- 380, 549; 44,589|.....-...|.......- 44, 
New Jersey........... 490, 127| 363, 283 1, 149, 722 4, 779 150 4, 977 
New York............ . 2,494,231| 160,409 2, 902, 408}  41,991| 1,073 244| 43,308 
Ohló eee dues 2, 141, 364| 129, 184 2, 392, 476| 11 6,087; 3,509] 124,392 
Pennsylvania......... 7, 114, 801| 280, 130 7,566, 895] 97,172}  5,338| 1,948] 104,458 

ennessee............ 140, 760i __....--]--.-------- 140, 760 2 Gell AA P 2, 
Texas... ...---------- Dun 1 A. EE 81, 724 2, 796)_._....- 2 2, 798 
Utahb.-........------- , |: | oes 85,520} 49, 239|_.......]-......- 49, 239 
West Virginia. ....... 889, 153|........ 894, 111 741|.......- 120 : 


Connecticut Ken- 
Missouri 


Sie 1, 625, 063) 67,894 2,030,004) 18,583] - 3,188} 6,165) 27,936 


Ld ED | GD | mud ee a | 


| 22, 957, 154| 988, 922 25, 993, 895|1, 024, 985] 61,209] 20, 466/1, 106, 720 


At merchant plants...| 8,928, 190| 553, 952 | 
At furnace plants...... 14, 028, 964| 434, 970 400| 14, 739, 334| 830,451| 35,388|  4,990| 870,829 


— | umma bmc mud nnno] | ES | ES | gentes minus -d 
O | E d AO | AS | ED 


Beehive coke: : 


olorado.._.....-...- 24, 039) Le 24, 039 BUG) A E 596 
Kentucky............ $1] A AS RBs Stes A AE EE 
Pennsylvania......... 5, 536, 562| 96, 605 5, 640,142} 44,599] 14,563 205| 59,307 

CON. mE 835|.......- 682 2, 756|.......- 2, 

irginila.............. 211, 774| ........ 211, 871 Dh NE E 2, 311 
West Virginta.......... 971, 200 MAA [esee Seer A CR EN "e EE, A 


Eee | eo | GR | ee | Ge EEE | Gee | ea 


6, 311, 270} 96, 605 8,419, 6,416,204) 50,262) 14, 563 238; 65, 063 
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TABLE 33.—Beehive coke loaded for shipment on originating railroads, water- 
binds and trucks in the United States in 1947, by routes, as reported by pro- 
ucers Sa 


l | Net tons " 
Route Producing State | t 01 
By States | Total total 


Ee _—_ (he fo I EAM KENMELS 


Railroads: | 
Baltimore & Ohio-------------------------- (Wrest Virginie} beet ava |} 1,497,447 | 224 
Chesapeake de Ohio------------------------ ‘Wer tina e a \ 140, 559 2.2 
Denver & Rio Grande Western... ee a ét } 90, 374 1.4 
InNterstate:o cnica a e ia Virginia--.....--.----- 182, 724 182, 724 2.8 
Louisville & Nashville. ....................]....- 5 AAA (1) 
Monongahela......................... EORUM Pennsylvania......... 1, 609.491 | 1,609, 491 25.1 
New York Central-.----------------------- West Virginia......... 100, 825 100, 825 1.6 
` Norfolk & Western......................... Virginia............... 28, 870 28, 870 0.5 
Pennsylvania. ............................- Pennsylvania. ........ 2, 650, 098 | 2, 650, 098 41.3 
Pittsburgh & Lake Erie....................]..... A 61, 640 61, 1.0 
Western Maryland.......-................. West Virginia... MEM 9, 062 9, 062 0.1 
Total railroad sbilpments anren 6,311,270 | 6,311,270 | 98.4 
Waterways: É i 
Monongahela & Ohio. Rivers. .... AE Pennsylvania......... 96,605 |: . 96,605 1. 5 
¿o A A aa A E CO EE 8, 419 8,419; 0.1 
Grand total. 2. 3.252h 525 Rec: GE 6,416,294 | 6,416, 294 100. 0 


1 Less than 0.05 percent. 
? Pennsylvania, Utah, and Virginia. 


DISTRIBUTION OF OVEN AND BEEHIVE COKE 


The accompanying table shows the quantity of coke and breeze 
distributed in each State in 1947, with a break-down of large coke 
according to principal end uses. This summary was compiled from 
detailed information submitted by producing companies and indicates 
the size and nature of the market for coke in & given State. "Total 
distribution of large coke for all uses in the United States in 1947 
increased 26 percent over 1946 and fell 280,256 tons short of equaling 
the 1944 record figure. Shipments of coke to iron blast furnaces 
increased 32 percent over 1946 and were equivalent to 78.6 percent 
of all coke deliveries. Foundry-coke shipments were the highest in 
30 years, accounting for 5 percent of the total shipments. The in- 
creased demand for coke for gas making, both for use as fuel and for 
chemical synthesis, resulted in a 20-percent gain in shipments of coke 
for producer-gas and water-gas manufacture. The total tonnage 
shipped for gas making was equivalent to 6.5 percent of the total. 
Coke used for other industrial purposes accounted for 4.5 percent of 
total shipments and deliveries to the domestic coke trade 5.4 percent, 
the lowest proportion since 1923. 

Furnace coke was used in 18 States in 1947, 1 more than in 1946. 
However, 78 percent of the total tonnage was used in 5 States—Penn- 
sylvania, Ohio, Indiana, Illinois, and Alabama. All States except 
Nevada and Wyoming used coke in foundry cupolas, with Michigan 
alone accounting for almost one-sixth of the total foundry-coke 
shipments. Among the 10 States that used coke for the manufacture 
of producer gas, New York consumed 39 percent. New York and 
West Virginia together received about 50 percent of the total coke 
delivered to 31 States for water-gas manufacture. Only one State 
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did not receive any coke for “other industrial use," indicating wide- 
spread usage of coke under this classification. Coke was used for 
household or domestic heating in all but nine States in 1947; New York, 
Massachusetts, New Jersey, and Michigan accounted for 54 percent 
of the total shipments. 

Pennsylvania, the leading coke-producing State, likewise led in 
tonnage consumed within its borders, with 27 percent of the total. 
Ohio was next, using 17 percent; followed by Indiana, with 9 percent ; 
New York, 8 pereent; Illinois, 8 percent; and Alabama, 7 percent. 


TABLE 34.—Oven and beehive coke and breeze distributed to each State in 1947, 
in net tons 


{Based upon reports from all United States producers showing destination of coke used by producer or sold 
in 1947. Does not include imported coke which totaled 104,093 tons in 1947] 


Coke 
Coke 
Consuming State : : 
Making | Making | Other in- breeze 
Furnace | Foundry : Domes- 
producer| water | dustrial Total 
use use gas gas use tic use 
Alabama............ 4,878,979 | 211,721 |......... 646 | 196, 946 84, 515 | 5,372,807 | 220,400 
Arizona. .........-..|:.......... 4 O21. ese BE TOL EE 5,072 |. sus 
Arkansas... dese 2000 AA CG 108 36 , EE 
California. .......... 325, 570 70,078 A EE 82, 824 |.......... 478, 472 32, 760 
Colorado............ 6,250 |._-------]---------- 44, 795 28 854, 351 97, 131 
Connecticut. A ,631 | 60,805 | 126,172 36,341 | 127,106 404, 115 36, 451 
Delaware............]..........- 4201 |... 9, 201 5 8, 220 1, 317 
District of Columbia. |........... 64 [xs 22, 36 OS E 22, 451 |......... 
Florida.......- PE KEE , 098 |... e 43, 772 2, 375 2, 506 50, 751 8, 524 
Georgia.............. |]... ......- 21,993 |......... 12, 570 17, 150 10, 630 62, 343 2, 
Idab0. i.i: A NOS hs ordner ecc 3, 371 340° 3, 814 64 
Ilinois............. | 5,195,610 | 316,499 | 11,909 42,060 | 120,336 | 197,628 | 5,884, 042 | 336, 167 
Indiana. -........... 6,060,216 | 181,229 | 24,375 | 44,710 | 220,650 | 182,527 | 6,713, 707 | 504,061 
A MAN AA 70, 269 |......... 1,178 26,814 |. 3,314 101, 575 8, 011 
AAA EE 15; I AAA APA 895 211 16, 817 4, 447 
Kentucky. .......... 693, 967 , 650 |........- 73,177 18, 118 39, 892 49, 366 
Louisiana. ..........|........... O28 EE WEE 50, 059 ; 62, 196 62 
Malö GE, GE 9,583 |......... 14,132 1... 33, 139 56,854 |......... 
Maryland........... 2, 328, 795 39, 298 |......... 429 | 119,131 730 | 2, 488, 383 | 173, 308 
Massachusetts....... 185, 963 75,433 | 112,806 | 178,675 31,232 | 537,289 | 1,121,398 | 121,047 
Michigan............ 1,272, 467 | 026,143 |......... 27,542 | 314,323 | 389,926 630, 40 215, 802 
Minnesota. , 485 ,275 | 6,144 | 11,187 i 178,808 | 834,895 | 104, 558 
MD MOERORE RERONC RUNE AY: A e Gees tees 347 627 2, 502 
¡Ey WEE, A , 204 Ol IA 7, 040 45, 427 22, 173 160, 844 9, 074 
Montana............|.--...-.... 1:500 |... AA 19 015 |... ions 20, 611 28, 114 
Nebraska............|..........- 17 1 E 7, 300 3, 453 16, 175 74 
ING VAS EE pco HEN E 0,811 1... oss 6,811 |......... 
New Hampshire.....|..........- 6,968 |......... 63 90 34, 607 41, 728 |......... 
New Jersey..........|..-.-.--.-- 118,996 | 96,874 | 388,217 | 112,629 | 406,721 | 1,123,437 | 130,546 
New Mexico.........|...--.....- 25. M AA ost 3, 442 |.......... 9,102 A EA 
New York 3, 471,176 | 172,990 | 320, 502 |1,024,942 | 420,984 | 693, 287 | 6,103,881 | 466, 809 
North Carolina......|..........- 15, 980 |......... 2, 951 3, 146 ; , 338 | 
North Dakota.......|.... ae pos d E A 415 606 LIA e 
Hee 10, 892,890 | 358,625 |_.......- 281,087 | 281,136 | 198,788 |12,012, 526 | 805, 504 
Oklahoma...........]...--- uud 44001. ccn EE 78 . 35 4, 578 17,120 
Oreson O 5, 885 A EE 14, 059 |.......... 19, 944 |......... 
Pennsylvania........ 18, 034,062 | 416,535 | 87,221 | 236,881 | 369,125 | 219,603 |19, 363, 427 |1, 347, 511 
Rhode Island........|........... 14,584 | 33,615 16, 851 1, 124 87, 954 154, 128 20, 938 
South Carolina......|........... 5, 647 |......... 1, 920 2, 233 6, 293 16, 093 3, 905 
South Dakota. ......]........... 7. PM EE EN 216 1, 059 1,518 |......... 
ennessee........... 107,285 | 111,385 |......... 3,466 | 104,715 6, 947 , 798 |: 143,706 
Texas..............- 148,879 | 49,299 |......... 1, 226 9, 483 278, 966 ; 
Utd. e oot 861, 136 11955 A 2o 64, 569 4,357 942,017 | 106,611 
Vermont: ssc. fime GER VE 2, 503 1, 764 13, 25, 492 |......... 
Virginia. ............ 72, 192 48, 330 |......... 353, 669 98, 252 351 572,800 |. 1,145 
Washington. ........|..........- (Glo PECES ONUS ENS 6,219 1... secun 18, 832 |......... 
West Virginia. ...... 1, 765, 282 47,069 |......... 925,951 | 110,717 951 | 2,849, 970 |. 204, 022 
Wisconsin...........|]..........- 179,523 | 72,624 66, 825 21,780 | 251,072 591,824 | 120,673 
BO dis oco c ete see EE EE, DEE , 006 |........-. 2, 008. [zia 
57, 627, 423 |3, 482, 634 | 826,875 |3,919, 807 |3, 116, 663 |3, 746, 012 |72, 719, 414 |5, 332, 799 
Exported............ 9,082 | 167,367 |......... 804 164, 642 | 231,316 573, 211 32, 421 


EES | yy QÓÑR Ñqm..  _OÁRÁh A A TS 


57, 636, 505 3,650,001 | 826,875 |3, 920,611 |3, 281,305 |3, 977, 328 |73, 292,625 |5, 365, 220 


MINERALS YEARBOOK, 1947. 


422 


ees A lte ll eee e | neers | EE | 
n— — — |S | | ee | SS | SS | ED | ES | el ae rar 


616 ‘LIT 


966 Lt 


heed | ss eel bend nnd a | O | ON | ëngem | arte | cm rara rana 


[————————— | AAA | an | a | sr | carr | ans | nn | anne | rr rr 


019 ‘ITE 


489 ‘LET 
£20 PLT 


SEED | as | Cs | SSE | ES —M——— P 
——— — — | ee | nn | nn | Ee | Qe | Qe 


e eegene | SS | eS | iS | AS | A | rs | ar rn gegen ——————— 
EP sn | ES |S | cd! AS | Rs | Kegel 


S8SUBN 
EE Sek 
D TERTON SAO] 
ES SV (CN CER QC AC MEM CC UE Hnossry 
Áe[[€A PROSS 
978 '99c ‘IT | OFS ‘LEO ‘L 
913 ‘000 '9 | ST9 90g | 7777770000000 Sept 
O19 "S619 [SECO CEs Gg: JEE EES Sjoupmi 
:SUSTDUT-S[OUTITI 
LOR CLE I OLE GIO EE EE Ue3IqoTrIN 
068 'Z68 ‘OT | £9L'619'8 Ieper? t Ge] 
EEO ‘PES Ez | TOS ‘PSL ‘ST 
uus a DPP BIQUIN[OH Jo PIA 
962 ‘BEZ | LIB ‘BFS ‘T |o puss W 
AO SS TOY INTE a eet eh e OIBMBIOC, 
290 ‘FEO ‘ST | 988 ‘BES PT | Tren vepyusA[Ásuuoq 
Kee ce uec emere ee a a a lg al AOGIOL MON 
OLE TLE E | SOL ‘GIO [TTT TTT rrr rrr rere X103 MON 
Berdi 
£96 '98T 0€8 ‘88 


SS | | KS |S | d ndi eh omm —————— 


908 ISI— | TIP ‘962 OKT: 
Or ‘9+ L18 ‘OT L¥8 ‘OL 
DL GLI ‘OT OK: 
£9L'953- | ECKE 
L8£'007— | vr8*091 TEC ‘LOB 
619 ‘908 “E+ | GL “269 ‘ZI | OST 762 ‘6 
ETA ‘88L T+ | 202 ‘EL ‘9 | 66 626 + 
906 "I9 'T-- | t0 'v88'9 | IET egen 
ZrO /S9I— . | TOP '0E0 C | eve ‘66L € 
929 ‘SEF BF | 939 ‘ZI0 ‘ZI | 096 ‘929 ‘6 
S98 ‘846 ‘b+ | 908 “601 “62 | 096 ‘SET HE 
648 n- 19% ‘22 08€ 9 . 
880 Dt | ese ‘Ber € | 962 696 T 
(Lt. | [968 "euni" 
voL ELG S+ | LEV '£9€ ‘BT | SOL ‘ese “QT 
C98 FITH | LEP ‘SSE 1 | 949 ‘800 ‘T 
088 '668+ | 188'£01 '9 | TOO 504 'G 
VPS'OPI— | STL “E08 ‘T | 652 ‘FFE ‘T 
99 '9£— | SET nt Ce ‘BST 
$09 Let =| STL HOP, | TZ ‘908 | 
S96 ZII— | 86E'IZTT | 990 ‘ee ‘I 
618 '91— 86» '9c TIE “Tp 
(0 It | 822 ‘Th 892 e 
vz TH PCS ‘09 O19 “pg 
9589199 
10 J DAT Lv6T OP6T 
feat 


Or6T 


ISH3senpurg 19730 


osn AIpunoy 


[ezeo1q 10 sujuoo1os JO pus exoo pej1oduiry Jo oaysnpoxG] 


So JOU ur ‘ZHET pus ger 'suorde1i Aq "ege [OVE ur peurnsuoo exoo earqeeq pus uoAo JO eSeuuo; earjereduroo)—'ge TIAVL 


423 


COKE AND COAL CHEMICALS 


$20 ‘ECL ‘T+ 


Sai "EL 
geg ‘ST 
ST ‘6+ 


(eg 


968 ‘200 ‘T+ 


9ec "Ier 


196 613+ 
902 '19— 


#28 ‘169 


Ee. | E e 


9er ‘IT 


918 ‘82g 


FIS 81 


EELEE EE 


vnd. vt 


DLP kak} 
= 


a 


NH 


OST 'T08. 
69» ‘Z6L 


062 eat 
GM 


NEE EE EE BUYIS|NOT 


mS o || Serer eR rere | 
d d 


ee | EEE E DU xU d Sa CS LA EE 


:0Yped pus 'upejunojy *3seAq3nog 


EE guo GNog 
o sujo YHON 


787 ‘GOL “1 
C61 ZL 


769 ‘L8L 
STL Zo 


A o ora 
A | A — e 


eed E — 


See BJUISILA 189 AA 
----lÓ-..---.-.—-- "S[U]ZJTA 


:ISB9UINOS 


424 MINERALS YEARBOOK, 1947 


CONSUMPTION OF COKE 


Allowing for imports, exports, and changes in producers’ stocks, the 
indicated consumption of coke in the United States in 1947 increased 
27 percent over 1946 and approached the peak year 1944. The 
extremely high rate of operations in the steel industry in 1947 required 
enormous tonnages of coke for smelting iron ore; consequently, blast 
furnaces consumed 79 percent of the indicated consumption. As 
shown in table 37, the consumption of coke per ton of metal produced 
in iron blast furnaces continued the upward trend started during the 
war years and reached the highest point since 1924. W. S. Tower) 
president of the American Iron and Steel Institute, in an address in 
New York in January 1948 before a meeting of the New York section, 
American Institute of Mining and Metallurgical Engineers, said: 

One of the major problems which has cropped up along the steel industry’s 
assembly line of materials is unsatisfactory quality of coal. The main defects, 
as reflected in blast furnace coke, are higher ash content, more sulfur, and poorer 
mechanical properties. The chief effect of inferior quality in coking coal is 
lessened output from blast furnaces, and resulting loss of tonnage of hot metal 
for steel making. 

Some recent figures given us by several representative companies reveal that 
the average loss of pig iron production by the several reporting companies was 
8 percent or 80 tons per day for a 1,000-ton furnace. When spread over the whole 
industry, that scale of lessened supply of iron directly due to poorer coal, means 
a substantial handicap on steel production. | 

Based on information furnished by the American Iron and Steel 
Institute, blast furnàces used 154.8 pounds more coke to produce 1 
ton of pig iron in 1947 than in 1941. "This indicates that, with all 
other conditions the same, approximately 4,528,000 tons more coke 
were required to supply the needs of blast furnaces in 1947 than would 
have been necessary if the furnaces had operated at the 1941 rate of 
fuel efficiency. | 

The quantity of coke consumed in other ways (in foundries, for 
manufacturing producer gas and water gas, for nonferrous smelting, 
for various industrial and chemical processes, and for household 
heating) increased 9 percent over 1946, but the proportion to the total 
indicated that consumption declined from 24.7 to 21.3 percent. This 
decrease was due to & further curtailment in domestic coke sales 
because of diversion of household coke to the metallurgical industries. 


TABLE 36.—Coke consumed in manufacture of pig iron and for other purposes 
in the United States, 1913, 1918, 1937, and 1945-47, in net tons 


Remainder con- 
Indicated Ee de by sumed in other 


C 3 
Total pro- Net United n furnaces ways 


; Imports| Exports | change States 
duction | in stocks consump- 5 p 

tion Quantity Sent Quantity | cent 
1913........... 46, 299, 530 |101,212 | 987.395 (3) 145, 418, 347 | 37,192,287 | 81.9 | 8,221,060 | 18.1 
19018... occ ee 56, 478, 372 | 30, 168 |1. 687, 824 (3) - 154,820, 716 | 45, 703, 594 | 83.4 | 9,117,122 | 16.6 
1937........... 52, 375, 469 |286, 364 | 526,683 |--863, 221 |51, 271,929 | 37, 509, 911 | 73.3 | 13,672,018 | 26.7 
1945...-------- 67, 308, 181 | 51, 964 |1, 478, 746 |—192, 872 166,074, 271 | 50,653, 221 | 76.7 | 15,421,050 | 23.3 
1946....------- 58, 497, 848 | 52, 188 |1, 231,3  =—3,047 |57, 321, 756 |143, 178, 789 |475.3 |414, 142, 967 | 4 24.7 
1947: s. 73, 445, 850 |104, 093 | 835,059 |-+-103; 471 |72, 611, 413 | 57, 147, 644 | 78.7 | 15,463, 769 | 21.3 


1 Production plus imports minus exports, plus or minus net changes in stocks. ER 
2 American Iron and Steel Institute; figures include caké consumed in manufacture of ferro-alloys. ` 
3 Data not available. 4 Revised flgure.-: : E 


1 Blast Furnace and Steel Plant, vol. 36, No. 2, February 1948, pp. 235-236. 
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TABLE 37.—Coke and coking coal consumed per net ton of pig iron made in the 
United States, 1913, 1918, 1937, and 1945-47 


Coking coal ! Coking coal 
Coke per Coke per 
p mn of Ke of P DI an zu iis of Eege of D DIE toa 
pig iron |coke from - pig iron |coke from 
Ee and ferro- | coal (per-| 91d e Year and ferro- | coal (per T $ 
alloys ! cen (pounds alloys ! cent (pounds 
(poun ealculated) (pounds) ealculated) 
I913. 22 ruri 2, 172.6 66.9 3, 247.5 || 1945._.._-...... 1, 870. 0 70.4 2, 656. 3 
1918 AA 2, 120.7 66. 4 3, 193. 8 || 1946_..._.....-.. 1, 804. 0 70.0 2, 705. 7 
1937... uus 1, 830. 6 70. 3 69.9 2, 755. 4 


2, 604.0 || 1947....-_-..--- 1, 926. 0 


1 American Iron and Steel Institute; consumption per ton of pig iron only, excluding furnaces making ferro- 
aye was 2,172.6 pounds in 1913, 2,120.7 in 1918, 1,806.7 in 1937, 1,840.0 in 1945, 1,868.0 in 1946, and 1,900.0 in 


The accompanying tables summarize the disposal of coke in 1947 
according to principal end uses. Statistics on the disposal of coke 
are indicative of market trends and valuable in planning future expan- 
sions. The smelting of iron ore in blast furnaces is the principal 
branch of coke consumption in the United States, the bulk of which 
is supplied by furnace oven-coke and beehive plants. Coke used in 
iron foundries, for gas making, for miscellaneous industrial and 
chemical processes, and for domestic heating is supplied mainly by 
merchant oven-coke plants. Expansion since 1940 in coke-making 
facilities by furnace interests has increased the proportion of blast- 
furnace coke supplied by these plants. For example, shipments of 
blast-furnace coke from this group amounted to 91 percent of all 
deliveries of oven coke to blast furnaces in 1940 compared with 96 
percent in 1947. The tremendous demand for foundry coke during 
1947 resulted in the movement of 3,145,842 net tons of oven coke to 
foundry cupolas, the largest quantity on record (first compiled in 
1918). Merchant plants supplied 78 percent of this tonnage, and 
when measured in terms of tonnage the volume was nearly double 
that of 1940. As the production of oven coke at merchant plants 
during this period increased only 11 percent, this increase in tonnage 
shipped to foundries in 1947 had to be withdrawn from some other 
market and was diverted largely from the domestic coke trade. The 
increase in tonnage of coke required for gas making and for other 
industrial purposes also absorbed some of the oven coke diverted 
from the domestic coke channel by the merchant operators. As a 
consequence, shipments of oven coke to the domestic coke trade by 
furnace and merchant operators dropped to the lowest figure since 
1924. 

The pattern of beehive-coke disposal in 1947 followed, in general, 
that of previous years, and 79 percent of all shipments went to iron 
blast furnaces. Shipments of beehive coke to iron foundries increased 
17 percent over 1946, and a gain of 17 percent was registered by other 
industrial coke. Beehive-coke deliveries to the domestic house-heat- 
ing trade declined 60 percent. 
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TABLE 38.—Oven coke produced and sold or used by producer in the United 
States in 1947, by States 


{Exclusive of screenings or breeze] 


Used by producer— Sold 


Produced 
| For other pur- 


State In blast furnaces poses i Furnace 2 
Net tons| Value | Nettons| Value |Nettons| Value | Nettons; Value 

Alabama. -........ 5, 869, 738/$47, 086, 856| 4, 625, 100/$33, 161,955}  17,679| $123,965; 257, 759 (3) 
California......... 332, 244 6) 325, 570 VM 200 CO fe ZE, VEER 

olorado 8 ) C 792, 469 3 4, 955 AE, E A 
Illinois. ........... 3, 805, 374| 49, 267, 806| 1, 792, 678 51, 294| 489, 658| 1, 365, 251/$19, 925, 968 
Indiana............ 8, 785, 687|117, 614, 296| 5, 978, 032 177, 640| 2, 183, 166| 1, 865, 606| 27, 193, 467 
Maryland. ........ 1, 1 , 973, 545 310 A DN RE A 
Massachusetts..... 1, 196, 010 ABEE AAA AA 127, 652 3 ^ 185, 963 3) 

. Michigan.......... 2, 818, 941] 32, 406, 972| 1, 215, 338 171,316| 1,752,941| 318, 599 3 

Minnesota......... 897, 739| 10, 367, 425| 524, 663 21,658| 111,306 61, 613 
New Jergeg .......- 1, 432, 210 3 E BEE E 277, 156 (3) 25, 712 3 
New EOrk 5, 670, 333] 58, 629, 308| 1, 558, 123 1, 169, 579/10, 464, 914) 1, 722,019) 16, 231, 865 
Ohio. ----...-.---- 10, 069, 237| 98, 973, 704| 7, 606, 972 96, 477| 1, 048, 265| 1, 032, 233| 9, 978, 518 
Pennsylvania...... 16, 474, 893|165, 391, 784| 8, 686, 509 182, 114| 1, 520, 897| 6, 687, 323| 72, 728, 940 
'lTennessee......... 241, 925 3 102,769] (8)  |.........|......-.-- 7, 599 (3) 
Texas.............. 263, 006 3 148,879; 3 WG EA A E pex T iS 
Uta EG 975, 772 3 860, 530 1, 836 (3) 606 (3) 
West Virginia ..... 2, 822, 381| 24, 140, 981| 1, 503, 787 409, 841| 2, 926, 265| 330, 658| 2, 488, 134 
Connecticut, Ken- 

tucky, Missouri, 

Rhode Island, 

and Wisconsin..| 2, 278, 161| 27, 043, 913]..........|.-......-.-.- 182, 968| 1, 797, 000| 712, 446| 6, 380, 997 
Undistributed.....|.......... 80, 177, 364)..:....---| 93, 455, 722|........- 4, 231, 043]. ......... 10, 197, 248 

Total 1947...|66, 758, 549/711, 100, 409137, 694, 964/378, 744, 040|2, 892, 675/26, 648, 780/14, 573, 477/165, 125, 146 

At merchant 

plants........... 13, 897, 6991161, 906, 508]|.......-....|.-...-.---- 2, 483, 320/22, 754, 570| 2, 150, 138| 23, 666, 098 


906, 508 
At furnace plants../|52, 860, 850/549, 193, 901/37, 694, 964/378, 744, 
Total 1946. _.153, 929, 4471450, 060, 212129, 705, 3801242, 177, 121 


Sold—Continued 


409, 355| 3, 894, 210/12, 423, 339/141, 459, 048 


TIA | PAREADAS A || SUC 


Other industrial 


Foundry t (including water Domestic Total 
State gas)! 
Net Net Net 
tons | Value | ¿omg | Value | tons 
Alabama. .....-......- 474, 235|$6, 062, 002} 365, 553/$4, 036, 119]. 125, 518 Q) 1, 223, 065/$13, 771, 520 
Califomia enee ices E A 6) AA E 3, 277 
CGolorado ...-..------- 2, 41, 711 3 1, 263 3 45, 898 3 
ON ee 22i oos 354, 850| 5, 818, 957| 92, 1, 030, 487| 133, 390/$1, 468, 458| 1, 945, 634| 28, 243, 870 
Indiana. .............. 459, 826 128, 895 (3) 217, 211| 1, 880, 615| 2, 671, 628| 37, 737, 104 
Massachusetts......... 103, 368 ( (3) 526, 0301 (3) 1, 045, 761 (3) 
Michigan......-........ 7, 210, 295| 2, 413, 060| 337, 656| 3, 403, 787| 1, 434, 373| 18, 239, 740 
Minnesota............. 10, 726 3 101, 003 e 201, 207| 2, 679, 917| 380, £49| 5,241, 731 
New Jersey ...........- 58,146 514, 307 3 551, 497 (3) 1, 149, 722 (3) 
el Ve AAA A AA 5,021, 529) 719, 539| 7, 299, 706| 2, 902, 408| 28, 553, 100 
WG AAA 284, 042] "3, 608, 445 , 545| 8, 776, 689] 230, 656| 2, 181, 973| 2, 392, 476| 24, 545, 625 
Pennsylvania.......... 234, 201] 3, 647, 968 4, 453, 660} 248, 841| 2, 743, 123| 7, 566, 895| 83, 573, 700 
Tennessee. ...........- 37, 259 6 95, 902 a) PR DEE 140, 760 
xo: EE 41, 927 3 39, 797| (9)  |........].......... 81, 724 3 
| Of TEE A ME 80, 217 9. ..|. 4,697 VM 85, 520 3) 
West Virginia. `. 99, 450 (3) 398, 738| 3, 185, 733] 65, 265 3 894, 111| 7,694, 507 
Connecticut, Ken- | | 
tucky, souri 
Rhode Island, and 
! onsin. .........- 411,065| 6, 536, 582| 851, 951| 4, 303 2| 7, 158, 084| 2, 030, 094| 24, 378, 953 
Undistributed.........]......... 1, 109, 036|......... 14, 780, 305|......... 15, 019, 8161........... 31, 764, 637 
Total 1947__....- 3, 145, 842/46, 782, 990|4, 357, 174/48, 000, 872/3, 917, 402/43, 835, 479/25, 993, 895/303, 744, 487 
At merchant plants. ...|2, 457, 091|37, 021, 730|3, 565, 989|39, 769, 35213, 081, 343/36, 885, 988/11, 254, 561/137, 343, 168 
At furnace plants...... 688, 751| 9,761,260| 791, 185| 8, 231, 520) 836, 059| 6, 949, 491/14, 739, 334/166, 401, 319 
Total 1946. ...... 2, 573, 668132, 457, 55013, 271, 477130, 772, 26214, 947, 085148, 977, 854!21, 492, 906| 186, 766, 595 


1 Comprises 88,332 tons valued at $948,273 used in foundries; 826,875 tons, $7,234,535 to make producer 
gas; 1,541,471 tons, $14,253,894 to make water gas; and 435,997 tons, $4,212,078 for other purposes. 

2 Includes 11,945,200 tons valued at $136,337,047 sold to financially affiliated plants. 

3 Included with **Undistributed.'' 

4 Includes 30,265 tons valued at $706,220 sold to financially affiliated plants. 

5 Includes 725,066 tons valued at $7,860,918 for manufacture of water gas and 284,563 tons, $3,002,361 for 
other industria] use sold to financially affiliated plants; and 1,385,906 tons, $14,990,610 for manufacture of 
water gas sold to other consumers. 
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TABLE 39.—Beehive coke produced and sold or used by producer in the 
| United States in 1947, by States 


Used by producer— Sold 


Produced Den 
or other 
State In blast furnaces purposes Furnace ! 


Net tons | Value pee Value De Value | Net tons | Value 


Colorado. ............... 21, 489 GA OR AA A A A WE WE 
Kentucky. .-...........- 95, 285 () O AE. AA AAA Came earn 73, 950 (2) 
anda EE 5, ae e $56,665,562 291, 766 |$2,041,524 | 2,907 1$28, 959 |4, 759, 854 |$43, 989, 521 
eebe SC 8 INS Cd IO, AA AE WEE GE, NAO 
eye 1011 WEEN 211,876 | 2, 508, 223 EE, EE, EE escasos 68, 891 WO 
West Virginia........... 377, 825 | 4,151, 739 |........|.....-...- 34 313 | 173,603 | 1, 758, 250 
Undistributed.....-.....o.|---------- 1,070, 58T. AA A O A EE 1, 527, 221 
Total: 1947__......|6, 687, 301 |65, 305, 111 |291,766 |2, 941, 524 | 3,031 | 29, 272 |5, 076, 208 | 47, 274, 992 
| 1946. ......- 4, 568, 401 136, 669, 170 | 51,367 | 581,918 | 1,079 | 10,770 |3, 243, 069 | 24, 753, 998 
Sold—Continued 
Other industrial 
Foundry (including water Total 
State 
gas)! 
id Value Net tons} Value 
Colorado................. 112 ' ERA NN MEMOREM E 24, 039 3 
Kentucky................ 1, 721 (à) | 19,614] (8%)  |........]..-.....-- 95, 285 3 
Pennsylvania............. 315, 445 |$3,704,246 |507, 351 $578, 692 15, 640, 142 |$53, 916, 036 
Utah ee EE 604 3 8 (D: Wee ee A ae 67, 682 (2) 
Virginie A 28,023 | 369, 643 |113, 062 211,871 | 2,508, 
West Virginia...........- 69, 922 (2) 377,275 | 4,146,077 
Undistributed............ ME 892, 166 |........ 1, 241, 552 |........| 24,875 |.......... 2, 007, 146 
Total: 1947......... 415, 827 |4, 966, 055 416, 294 | 62,577, 924 


1 Includes 1,806,330 tons valued at $15,056,934 sold to financially affiliated plants for blast-furnace use. 

2 Included with “Undistributed.” 

3 Includes 23,617 tons valued at $255,848 sold to financially affiliated plants for other industrial use and 
268,168 tons, $2,950,701 for manufacture of water gas. 


STOCKS OF COKE AND COKING COAL 


. Coke.—Às a general rule, stocks of coke at producers’ plants decline 
when pig-iron and coke production increase. However, the 1947 
year-end stocks at oven-coke plants were an exception to the rule and 
were higher by 126,943 tons than the reserve carried at the end of 
1946. This was due to a gain of 196,812 tons (45 percent) in reserves 
of “domestic and other coke’’ principally at merchant plants, as 
stocks of furnace coke declined 69,666 tons (16 percent). The total 
tonnage of oven coke at producers’ plants at the end of. the year was 
equivalent to only 5.3 days’ production at the December 1947 rate. 
Producers’ stocks of beehive coke, which normally are very small, 
decreased from 35,853 to 12,381 tons, or 65 percent, during 1947. 
This p was equivalent to less than 1 day's production at the 
prevailing rate. | 

Coal.—Adequate stocks of coking coal at oven-coke plants are 
essential because any disruption in the flow of coal to the plants may 
cause serious consequences to the ovens. Sudden cooling of the ovens 
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because of a lack of: coal could cause serious damage to the brick- 
work or walls of the oven and would require much time and a great 
deal of expense to repair. For this reason coke-plant operators 
attempt to carry stocks adequate to tide them over any emergency 
that might arise. 
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TABLE 40.—Summary of total stocks of coke on hand at all coke plants in the 
United States on January 1, 1937 and 1944-48, in net tons 


[Exclusive of screenings or breeze] 


1937 1944 1945 1946 1947 1948 
Oven-coke plants: | 
o A aA 282, 144 | 517,452 | 478,133 | 425, 438 | 445, 763 376, 097 
Foundry scada ie eee ae ES 8, 981 21, 490 18, 265 : 12, 565 12, 
Domestic and other... ...............- 1,408,350 | 286,671 | 590,048 | 477,052 | 434,585 631, 397 
| 1,699,475 | 825,613 |1,086, 446 | 926,999 | 892,913 | 1, 019, 856 
Beehive-coke plants: m 
o c ele sta ced 5, 622 30, 740 33, 649 2, 455 30, 750 10, 181 
Reiter A A 8, 508 482 766 | : 
Domestic and other................... 18, 461 5, 265 3, 824 2, 089 3, 595 2, 150 
32, 591 36, 487 38, 239 4,814 35, 853 12, 381 
Total: 
Furnace......... mom CEA 287,766 | 548,192 | 511,782 | 427,893 | 476, 513 386, 278 
Foundry... ec Loe ees 17, 489 21, 972 19, 031 24, 779 14, 073 12, 412 
Domestic and other_.............-...- 1, 426,811 | 291,936 | 593,872 | 479,141 , 180 , 547 
1, 732, 066 | 862, 100 |1, 124,685 | 931,813 | 928, 766 | 1,032, 237 


TABLE 41.—Stocks of furnace, foundry, and domestic coke and of breeze in the 
United States on January 1, 1948, by States, in net tons 


Coke 
State 5 S Breeze 
omestic 
Furnace | Foundry and other Total 
Oven coke: . . 
Ala Damat A E 51, 921 16, 218 69, 445 36, 341 
HTH eeler 6, 131 , 7,731 31, 161 
Colorado- ssl cia as UE DUE AA AA 9, 135 5, 5 
TIOS). St octet A ee a oes 32, 274 971 34, 38 110, 821 
EIERE AA O SOSER 23, 345 11, 299 35, 738 84, 
ag AA A sauces 20, E AA 29, 144 277, 111 
Massachusetts. ...........-..- RN E 637 87,078 87, 975 5, 322 
NEE c 4, 081 5, 69 10, 880 28, 055 
AA A A i ee tec 976 6, 914 8, 028 , 089 
NOW EE, toss E 45, 110 45, 110 3, 
INOW: EE 38, 810 191,424 | 230,274 64, 271 
EIER 57, 716 10, 566 69, 162 146, 712 
Pennsylvania- -e See ie ote den cinco suón cies 103, 950 53, 091 7, 835 , 628 
A EE 1,810 | = 165 |.......... 1, 975 2, 000 
EE, EE 377 27, 130 32, 403 9, 885 
DUiüh. mc dioeceseos t siente cee codes 12, 328 44, 397 56, 725 36, 401 
West Virginia. ...---.----------------- SEN 2, 614 , 869 31, 626 23, 198 
Connecticut, Kentucky, Missouri, Rhode Island, 
and Wisconsin........- MN TR A ae EEE IA 848 101,031 | 102, 289 9, 397 
376, 097 631, 397 |1, 019, 856 | 1, 204, 140 
eae SR PEA E MERCER A 
At merchant olants 2... ..- 7,171 497,404 | 509,247 | 142,808 
At furnace plants...................... 2.2... ...- 368, 026 133,993 | 510,609 | 1,061, 332 
Beehive coke: 
EES EE, 9, 036 1, 214 10, 280 404 
LE AAA H, A 500 500 216 
Wire le MEDIE PE 480 376 870 20 
West Virginia. osc cbse e cernere eos ace 665 60 rri pere 
10, 181 2, 150 12, 381 730 
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In 1947, there was some improvement in the stocks of coal from the 
critical position that existed in 1946, but these were still short of the 
stocks normally carried. Stocks during the first 6 months of 1947 
remained fairly constant, ranging from a low of 21.2 days’ supply in 
April to a high of 29.0 days’ supply at the end of March. Stocks 
dropped sharply in July because of the slump in bituminous-coal pro- 
duction on account of the miners’ vacations but increased steadily 
thereafter, reaching 33.6 days’ supply on December 31, 1947. The 
day’s supply, as calculated by the Bureau of Mines, is based on the 
average daily rate of consumption prevailing. 


TABLE 42.—Stocks of oven coke at furnace and merchant plants in the United 
States on first of each month, 1946-47, in net tons 


[Includes furnace, foundry, and domestic, but not breeze] 


Furnace plants Merchant plants Total 
Month AAA AE 
1946 1947 1946 1947 1946 1947 

is AAA 498, 835 542, 208 428, 164 350, 705 926, 999 892, 913 
MeDruary AA A 671, 589 523, 439 298, 772 273,582 | 970,361 797, 021 

A A TD I 940, 316 527, 103 220, 585 188, 929 | 1,160, 901 716, 032 
ADI A A eases 813, 555 503, 735 202, 506 171,886 | 1,016, 061 675, 621 
MSV AA A 441, 606 460, 302 178, 262 191, 369 19, 868 651, 671 
Dur ME 202, 195 444, 576 172, 477 225, 924 672 670, 500 
SUNY recite ee seat em ees 360, 380 255, 881 268, 163 616, 261 46 
AURIS <a 361, 157 458, 311 347, 783 314, 609 708, 940 772, 920 
September.................... 397, 698 544, 175 408, 831 437, 892 806, 529 482, 067 
le dE 502, 514 508, 688 446, 437 520, 400 948, 951 1, 029, 088 
November...................- 652, 935 513, 346 467, 326 549,921 | 1,120, 261 1, 003, 267 
December. ..................- 602, 497 588, 949 431, 576 562,152 | 1,034,073 1, 151, 101 


TABLE 43.— Stocks of bituminous coal at oven-coke plants in the United States 
at end of each month, 1937 and 1945—47, in net tons 


Month 1937 1945 1946 1947 

Sekt a V. ta iC Ed 8, 030, 871 5, 694, 501 5, 665, 131 5, 919, 455 
¡XT AA 8, 687, 389 5, 610, 111 6, 392, 605 6, 644, 699 
March citan aida 9, 638, 317 5, 452, 042 8, 269, 360 7, 516, 564 
ADI NEE 8, 543, 774 4, 456, 204 4, 116, 899 5, 417, 111 
LEE 8, 187, 4, 428, 452 2, 565, 010 6, 454, 434 
Ar sso Se Oe ae ba eis eee oe 7, 770, 256 5, 128, 071 3, 629, 535 7, 095, 832 
EE 7, 432, 741 4, 752, 624 3, 871, 156 4, 803, 819 
RE EEN 7, 455, 932 4, 502, 647 5, 229, 5, 483, 859 
September. x cet eue eta in 7, 760, 533 4, 624, 488 5, 925, 815 6, 216, 127 
o EE 8, 066, 938 3, 665, 833 6, 593, 083 7, 300, 931 
November -soa a A 8, 114, 094 4, 607, 047 6, 355, 321 8, 206, 627 
December....................- Ee 7, 273, 403 4, 873, 546 5, 238, 762 9, 147, 


VALUE AND PRICE 


The term ''value," as applied to coke in this report, represents 
the value at ovens as reported by producers. For the part of the 
output that is sold, the value is the amount received for the coke 
f. o. b. ovens. However, the greatest part of the coke produced in 
the United States is made in ovens operated by corporations that not 
only mine the coal used in the manufacture of coke but also operate 
blast furances and steel mills that consume the entire output of their 
ovens. Under such conditions, fixing a value for coal charged and 
for coke produced is purely arbitrary. For example, at some plants 
the cost of coke to the furnace department equals the cost of produc- 
tion; at others a margin of profit is added, or the reported value is 
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based on what the coke would cost if purchased. Among such 
affiliated interests the line between sales and interdepartmental 
transfers is difficult to draw, and a large part of the furnace coke 
reported as sold actually goes to iron furnaces that are in some way 
connected with the coke producers. The average value per ton of 
all coke produced, measured in this way, increased $2.25 or 27 percent 
over 1946, reaching $10.57. This is the highest figure ever recorded, 
not excepting the year 1920, when the average value was calculated 
on the basis of the proportion of the output. that was sold. 

The average receipts per ton of coke sold f. o. b. ovens (merchant. 
sales) in 1947 reached & new record and were 32 percent above the 
1946 average. "Table 45 shows the average receipts from sales classi- 
fied according to uses for which the coke was intended according to 
States. It will be noted that receipts vary notably with the distances 
from the mines. "Thus, the highest average receipts are those reported 
for the New England and Lake Dock States, where the coal must be 
hauled great distances. 


TABLE 44.—Average value per net ton of coke produced and average receipts 
per net ton from coke sold in the United States, 1937, and 1943-47 


Value per ton produced | Receipts per ton sold 
NON O Beehi O Beehi 
ven eehive ven eehive 
coke coke Total coke coke Total 

103 EEN $5.03 $4.31 $4. 98 $6. 11 $4. 23 . 83 
LI SE 6. 65 6. 55 6. 64 6. 93 6. 53 " 85 
|^ a a PS 7.14 7.04 7. 18 7. 46 6. 97 7.36 
1045 AAA A DU 7.57 7.36 7.56 7.78 7.30 7.70 
NS 8. 8. 03 8. 32 8. 69 7.97 8. 56 
AAA E AEN E EE 10. 65 9. 77 10. 57 11. 69 9. 75 11. 30 


TABLE 45.—Average receipts per net ton of coke sold (merchant sales) in the 
United States in 1947, by States | 


Oven coke Beehive coke 

Other Other 

State indus- indus- 
Fur- |Found-| trial Do- Furn- |Found-| trial | Domes- 

nace ry  |includ-| mestic | ace ry jinclud-| tic 

ing wa- ing wa- 

ter gas ter gas 
Alabama. _...__--.--..__--.---_.---- (1) $12. 78 | $11.04 E AE, AA E Oe 
E Colorado, Texas, and |........ 15. 13 $10. 46 |........ (1) (D. ua os 
Connecticut, Massachusetts, and |........ 15.475 | 12:24 1 12:0] ed 

‘Rhode Island. hs 
BIDO uo ete cdi $12. 97 15. 70 11. 21 E AAA EEN AA EE 
EA EE 12.05 ( (1) BGG A A A A 
Kentucky, Missouri, and Tennessee.| 8.27 | 14.62 | 11.50 | 11.39 (1) (1) (y ulli. 
WER VIA AAA PA A ES E MEE A O VE 
Michigan, Minnesota, and Wiscon- | 12.92 | 15.70 | 12.06 | 11.70 |-.---.--|--------|--------|-------- 
sin, 
New Jersey and New York.......... 12. 06 1 (1) 10:85 A A A A 
| A a aia 9.30 12. 71 10. 25 90.40 1.. A EE PA 
DPennselvania ----------- 11.16 | 15.64 | 11.31 | 11.02 | $9.80 | $11.74 | $11.12 | $10.07 
A AA A O MESES A A (1) 13. 19 11.77 D: 
West Virginia. .....................- (1) (1) 7. 00 (1) 10. 13 1 11.39 1 

Undistributed........----------ż----| 10.20 | 15.14] 11.56 9.37 | 10.69 | 12.33 | 11.33 10. 22 
United States average. .-.....- 10.95 | 14.79 | 11.09 | 11.19] 9.85] 11.94 | 11.27 | 10.07 
At merchant plants.................- 10.84 | 1496 | 11.29] 11.97 BEE E, E 
At furnace plants.................... 11.25 | 14.19 | 10.37 SE BEE A WEE, WEE 


1 Included with “Undistributed.” 
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FOREIGN TRADE ? 


Exports.— Total shipments of coke to foreign countries in 1947 
decreased 32 percent in quantity and 15 percent in value from 1946. 
Exports would have been much greater had more coke been available 
in this country, as the supply in virtually all foreign countries was 
far short of requirements. Over 70 percent of the total export move- 
ment was destined to Canada, for the most part moving through the 
Buffalo and Michigan customs districts. Exports to Europe dropped 
61 percent but shipments to South American countries increased 
333 percent over 1946 and were the highest since 1918. 

Imports.—Imports of coke supply a very small part of the Nation's 
requirements and are restricted to a few localities. Canada supplied 
all of the coke imported, the bulk of which entered through the 
Montana-Idaho and Wisconsin customs districts. 


. TABLE 46.—Coke exported from the United States, 1945-47, by countries an 
customs districts ! 


[U. S. Department of Commerce] 


1945 1946 : 1947 


Net tons Value Net tons Value Net tons Value 


COUNTRY 
North America: 
Canad8a.....-------------- 1, 305, 390 |$10, 519, 110 875, 110 | $8,182, 362 $6, 701, 624 
Mexico..................- 8,115 | . 60,471 5, 496 50, 761 216, 419 
Panama, Republic of..... 3 89 244 , 856 
West Indies: 
le See ce pn 27, 971 341, 794 13, 810 171, 204 351, 903 
Trinidad and Tobago. 435 6, 788 MA EE 1, 749 
Other North America... .. 1, 069 25, 575 833 19, 330 , 552 
South America: 
gentina................. 2, 984 21, 323 471 9, 198 875, 217 
TE 609 12, 887 727 19, 597 
Brazi BEE 6, 287 110, 492 9, 836 186, 711 721, 806 
Chile better 130, 160 | 5, 005 91, 518 214, 413 
Peru. AA 1, 033 , 444 6 14, 475 63, 540 
Port ARA 5, 680 1, 285 26, 388 74, 302 
Venezuela. ............... 1, 016 25, 920 1, 047 25, 188 29, 469 
Other South America. .... 3, 965 21 5, 752 13, 304 
Europe: 
Belgium and Luxembourg. |..............| ............] 2 22 --.]------------ 65, 877 
Denmark. ...............- 15, 402 178, 423 868 9, 829 614 
2». rac eee eee eee E DIS O II GEN 137, 540 
E AAA AA oa 15, 200 203.148 AAA PA 
France.................... 10, 411 106, 564 1 3, 198 85, 902 
TGV EE 7, 514 36, 006 7, 482 80, 414 1, 945 
Netherlands... cvoVninacacoliccucic con locks ccc sucia 5, 456 2 303 A ds cee eee ves 
NOPWHY. osc ens A WEE, as EE 432, 802 
Portugal... o 2, 109 81, 413 8, 948 118, 779 
Sweden------------------- 29 939, 479 254, 190 | 3,016, 325 431, 218 
Switzerland..............- 1, 631 18, 739 1, 010 , 000 72, 919 
Kéi IM, WE E 21,771 232 449 | AA ME 
Other EAN, A sed cane coke 6 402 14, 033 
sia: 
CODING EE AAA EE |. 706 18, 105 7, 976 
Philippines, Republic of.. 135 4,920 1, 336 42, 964 107, 587 
(QI E A bene EE lake ace EE 2, 765 
Africa: 
Morocco, French......... 608 TOA A es MA PE 
Portuguese Guinea and 
TN AO OM. IAS AA. EE 48, 715 
Other Africa. ............. 4 BO A AA 3, 155 
Oceania: French Pacific 
¡E AAA AAN EE 1 28 d. A EE 
1, 478, 746 | 12, 614, 771 | 1,231, 327 | 12, 635, 593 10, 737, 605 


2 Figures on imports and exports compiled by M. B. Price of the Bureau of Mines, from records of the U. 8. 
Department of Commerce. 
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TABLE 46.—Coke exported from the United States, 1945-47, by countries and 
customs districts—Continued 


1945 - 1946 - 1947 
Net tons Value Net tons Value Net tons ` Value 
CUSTOMS DISTRICT 
Buflalo 422222222 feos sees: 718,940 | $5, 236, 382 600, 443 | $5, 322, 030 287,029 | $2,872, 216 
Chicago. ...................-.. 21, 601 144, 597 9, 015 80, 871 3, 400 30, 600 
Dakota. ...............-.....- 18, 324 179, 803 11, 929 121, 830 18, 757 242, 159 
Duluth and Superior. .. :..... 8, 916 92, 778 10, 081 105, 766 6, 153 | 83, 782 
FloridB..-:.-. uno vus 1, 805 25, 404 5, 914 74, 530 4, 348 81, 524 
Lordo A . 2, 582 29, 996 1, 914 24, 061 11,859 | | 181,501 
Maryland... .................- 84, 902 425, 592 209, 234 | 2,431,856 131, 133 1, 561, 401 
Michigan. ...................- , 258 | 2,819,844 215, 659 | 2, 299, 621 239, 253 3, 083, 378 
Mobile; EEN 37, he A 7, 159 86, 413 2, 002 0, 644 
New Orleans.................. 8, 316, 559 29, 856 503, 974 36, 043 903, 951 
New York 2,587 | | 62,264 3, 258 79, 772 5, 002 177, 918 
OVNO cn oss a oe 38, 183 301, 685 11, 182 77, 760 5, 223 77, 009 
Philadelnbhig ----..-------- 60, 319 628, 768 65, 730 802, 597 10, 455 193, 786 
JAN E ees MES VE, EE 26, 258 499,522 . 
St. Lawrence. ......:......... 183,341 | 1,640,091 11, 949 120, 821 13, 578 161, 008 
San Diego. ................... 180 2, 696 414 6, 960 512 8, 438 
San Francisco................. 159 | 56,743 1, 816 59, 191 2, 077 86, 835 
Vermohi. ..-------------- 610 5, 060 2, 046 31, 161 9, 286 101, 952 
Virginia liL 10, 136 128, 005 27, 819 369, 663 15, 555 284, 506 
Other distriets................ 22, 413 122, 406 5, 009 36, 716 7, 136 75, 475 


RE | Ee | See | ge EE eS a Eee? | geome? Cx 


1, 478, 746 | 12,614,771 | 1,231,327 ! 12, 635, 593 835,059 |! 10, 737, 605 


TABLE 47.— Coke imported for consumption in the United States, 1945-47, by 
countries ! and customs districts 


[U. S. Department of Commerce] 


1945 1946 1947 
Customs district ea CE 
Nettons| Value | Net tons] Value | Nettons| Value 

A A odas dq 19, 367 | $322, 570 9,951 | $167, 434 129 $2, 300 
KI E lessee coos E eee eae 34 BAS) AA A 
E RE AA EA E AA EN 33 368 
Maine and New Hompnebire ..---.------ 350 3, 147 544 5, 419 314 4, 026 
ADO IA IA AS ME 179 1, 305 15, 948 121, 385 
Minnesota ` AA IA. WEE 220 A A 
Montana and Idaho...................... 30,614 | 236, 808 40,428 | 309,307 61, 993 544, 695 
New York..............- RP he Sea oop De PORCH URS ISA 683 21.097 AAA A 
Olsen da 1 AAA A EA AO 
Ch ër e A DEE A EE MEN 57 599 
KH dun EE 118 1, 087 116 1, 130 120 1, 371 
Washington.............................- 1, 514 11, 396 33 308 35 398 
W ISCOUSIN A AA A A HE 25, 464 87, 585 

"Total lata cria sta oca tos laica 51,964 | 575, 015 52,188 | 506, 784 | 104, 093 762, 727 


1 All from Canada, 1945-47. 
TECHNOLOGIC DEVELOPMENTS 


The twelfth annual report of research and technologic work con- 
ducted by the Bureau of Mines on coal and coal products from July 
1, 1946, to July 1, 1947, was released early in 1948. This report 
gives a brief résumé of the special studies made by Bureau engineers 
on the carbonizing properties, plasticity, expansion, and oxidation 
of coal. For details concerning the individual studies, the report lists 
the original publications and, in addition, presents results of research 
that have not been already published. 

Daniel Petit, a French engineer, described a method of constructing 
coke ovens that reduces the expansion of the ovens and allows them 
to be stopped and restarted without detriment to the oven walls.* 


3 Fieldner, A. C., and Ambrose, P. M., Annual Report of Research and Technologic Work on Coal: 
Bureau of Mines Inf. Circ. 7446, 1948, 113 pp. 

4 Petit, Daniel, Une Technique Nouvelle dans la Construction des Fours à Coke: Chaleur et Industrie 
(Paris), vol. 28, No. 260, March 1947, pp. 68-76. 
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The trial installation at Pont-a-Vendin, Pas de Calais, was subjected 
to intermittent operation under exceptionally severe conditions, and 
when it was dismantled to make room for a new battery of ovens 
was found to be in excellent state. It is claimed that this method 
of construction is adaptable to the modern underjet as well as other 
types of ovens. | 

The Koppers Co., Inc., erected a new plant 5 at its Seaboard coke 
works for recovering pure liquid hydrogen cyanide as a marketable 
product. The acidic gases, hydrogen cyanide and hydrogen sulfide, 
are absorbed in a water solution of soda ash, the solution is heated un- - 
der vacuum, and the effluent gases pass through another water solu- 
tion which absorbs the HCN. The residual sulfide passes to a burner 
of the sulfuric acid unit. 

The potentialities of coke-oven gas as a source of ethylene for the 
production of chemicals have been clearly recognized for a long time, 
and the development of a new process that produces ethylene of 97 
percent purity was described. Itis claimed that economical ethylene 
production should be possible from any source of coke-oven gas of 
more than 8,500,000 cubic feet a day. However, the situation of plant 
locations would depend very largely upon the chemical derivatives 
to be made as ethylene itself has, of course, only minor industrial | 
interest. | 

The American Society for Testing Materials announced that an 
important change will be made in the methods of sampling and analysis 
of coal and coke (D271), which will speed up considerably the work. 
of commercial sampling through the use of a new riffle sampler.’ 
The new riffle has been adopted following a study of several designs 
made by the committee during 1947. 


WORLD PRODUCTION 


World production of coke increased about 24 percent in 1947 and 
was equivalent to 84 percent of the record wartime output in 1943. 
The decline from 1943 was due largely to the great drop in German 
output. In 1938, Germany (excluding the Saar) led all countries, 
producing about 29 percent of the total world output. Although 
German production in 1947 (excluding French and Russian zones of 
occupation) increased substantially over 1946, it constituted but 9 
percent of the indicated world total. The United States, after relin- 
quishing world leadership to Germany in 1938, regained it in 1939 and 
has continued to dominate the field, accounting for 46 percent of the 
1947 total. Precise data on Russian output.in recent years are not 
available, but it is known that this country has substantial coal- 
carbonizing capacity and may rank second to the United States in 
metallurgical coke production. The 10 other ranking countries and 
the proportion of the indicated world total each contributed in 1947 
were as follows: Great Britain, 9.2 percent; Germany, 9.1; France, 4.0; 
Belgium, 3.2; Czechoslovakia, 2.8; Poland, 1.9; Canada, 1.8; Japan, 
1.3; Italy, 1.1; and Netherlands, 1.0. Of these, Belgium, Czecho- 
slovakia, France, Germany, and Poland experienced substantial gains, 
whereas Great Britain showed a slight decrease. Production increased 
25.6 percent over 1946 in the United States and 22.3 percent for all 
other countries combined. | | 


5 Koppers News, vol. 19, No. 6, September 1947, p. 8. 

$ Schuftan, P. M., A New Process for the Recovery of Ethylene from Coke-Oven Gas: Chemistry and 
Industry (London), No. 7, February 1948, pp. 99-104. 

7 American Society for Testing Materials Bulletin, No. 151, March 1948, p. 26. 
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COAL-CHEMICAL MATERIALS : 


GENERAL SUMMARY 


The soaring requirements for virtually all coal products during and 
since World War II gave impetus to their recovery, and consequently 
outputs of coke-oven gas, tar, ammonia, and light oil in 1947 nearly 
equaled the 1944 peaks. Production of coke-oven gas in 1947 in- 
creased 24 percent over 1946; crude tar, 23 percent; ammonia, 23 per- 
cent; aud crude light. oil, 23 percent. Although coke-oven gas is a 
potential source of chemical raw materials, such as hydrogen, 
ethylene, ete., it. 1s not being processed to any appreciable extent in 
this country, and virtually all of the production is used: as. fuel both 
for industrial purposes and domestic heating. Expanding. markets 
for products made from ammonia, tar, and crude light oil stimulated 
interest in their manufacture, and coke-plant operators engaged in 
developing special technical processes, equipment, and operating 
technique for their economical production. Thus, output of the 
refined products advanced steadily, although yields of the basic crude 
materials—gas, tar, ammonia, and crude light oil—per ton of coal 
carbonized have been declining. This is clearly illustrated in the 
accompanying graph and is due principally to deterioration in quality: 
of coal and condition of old ovens. The heavy demands for coal 
chemicals that prevailed in 1947 caused prices to advance sharply, 
and the gross financial returns from sales reached a new peak. The 
total realization exceeded the previous record year of 1944. by 
$36,098,409, or 19 percent, and was equivalent to 29 percent of the. 
value of the coke produced. "The greatest dollar increase was regis- 
tered from the sales of surplus gas, which increased 35 percent over 
1946. The downward trend in the revenue obtained from the sale of 
ammonia (sulfate and liquor), which started after the advent of the 
synthetic ammonia process in the United States, was temporarily 
arrested and the average value received per pound of sulfate was the 
highest since 1930. Crude-tar receipts per gallon were the highest on 
record, exceeding the previous inaximum of 1946 by 36 percent. "The 
rising demand for pure benzol caused further curtailment in the pro- 
duction of ‘‘motor benzol” in 1947. -It is to be noted that, although 
this grade of benzol is still classified as ‘‘motor benzol,” it is not to be 
construed that it is being utilized as motor fuel. It is known that a 
large part of this benzol is processed further outside the coke industry 
into the refined grades, and only a portion of it finds its way into 
motor fuel. The accompanying tables summarize data on the pro- 
duction, sales, value, and stocks of the various coal-chemical materials 
at oven-coke plants.  - SM TL Mc ec 
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TABLE 49.—Coal-chemical materials obtained from coke-oven operations in the 
United States in 1947 ! 


[Exclusive of screenings or breeze] 


Sales 


Value On hand 
Product Production Dec. 31 


Quantity 


Aver- 
Total age 


ee gallons..| 736,174,480} 407, 973, 125| $30, 981, 953/$0. 076/30, 778, 666 


Cre^sote oil, distillate as such. ...... do 27, 495, 624 27, 752,373| 4,508,951) .162| 414, 860 
Creos^te oil, in coal-tar solution. .... do.... 13, 002, 593 11, 697, 444| 1,796,099] .154| 587,154 
Tar acid ol ..oococococcococ.- do.... 13, 201, 290 12,927,441| 2,321,345} .180| 662,162 
Pitch of tar: 
Soft 2 ...........--------s-- net tons... 405, 810 4, 190 93, 923/22. 416 10, 089 
Hard NA do.... 251 GOO rM NOS CN 121 
Other tar derivatives *_.............-.....-|--------------]-------------- 2, 828, 831] ------]----0---.- 
Ammonia: l 
Sulfate 5.. ooo pounds..| 1, 618, 879, 699) 1, 624, 498, 995| 26, 724, 821| . 016/57, 435, 750 
Liquor (NH? eontent). ---------- do.... 51, 435, 793 47, 238, 610|  1,471,300| .031| 1, 822, 645 
Le PROTEC) aret AE Eder! 28, 196, 121] --.---L.....-...-.. 
Sulfate equivalent of all forms «sw vm mm e ei do. 1, 824, 622, 871 1, 813, 453, BS) A o ees 64, 726, 330 
NH? equivalent of all forms. ........ do....| 456,155,718)  453,3063,359|............|....-- 16, 181, 583 


348, 322,970} 48, 535,351] .139|.......... 


Used under boilers, etc......M cubic feet.. 37,957,353] 4,477,300) ug. 
* 971, 262, 28014 167,865, 453| 54,029 125] .322].......... 


Sold for industrial use .............. o... 38, 799, 524; 4,966,231} 198, 
9 971, 262, 280} 592,945, 300) 112,008,007} 180, 
Crude light ol! e gallons..| ? 254, 978, 463 15, 147, 476| 1,681,043] UU 4, 136, 019 
Light-oil derivatives: 
enznl: | 
Motol AAA do.... 15, 802, 689 15, 936, 607| 1,850,109) .116| 609,923 
All other grades ................ do....| 145,057,916| 141,092,678) 23,112,327| .164| 7, 194, 058 
Tolunl, crude and refined...........do.... 26, 396, 449 27,322, 475| 5,254, 902| .192| 1,172, 651 
X yl^l. crude and refined. ........... do.... 7, 130, 332 7,099,796| 1, 516,333] .214| 475,589 
Solvent naphtha . . ...............- do.... 5, 647, 563 5, 366, 054 769,778| .143| 406,022 
Other light-oil products $............- do.... 8.369 231 6, 220, 469 598, 809} .096| 428, 467 
208, 404,180) 203,038, 079| 33, 102,258) . 163/10, 286, 710 
SE el EE pounds.. 98, 378, 875 98, 364, 997| 3,021, 152| . 031| 2, 340, 219 
ine: 
Crude bases (dry basis) ........... gallons.. 415, 973 401, 970 320, 599| .798 82, 347 
Refined, or 29.................... pounds.. 1, 028, 597 1, 000, 390 477,449| .477 44, 056 
S dium phenolate. ..................- gallons.. 2, 617, 052 2, 545, 998 192, 367| .076| 199,365 
Other cnal-chemical materials’. -........-..__|--------------]-------------- 563, 553) .-.-..|---------- 
Value of all e»al-chemical materials sold. .. ....|.......... --..]----.--------- | 222, 093, 651 E causa cee áis 


t Includes products of tar distillation conducted by coke-oven operators under same corporate name. 

2 Softening point less than 110° F. Includes some medium pitch-of-tar reported by two producers. 

3 Softening point over 160° F. 

4 Cresylic acid, cresols, crude anthracene, fuel oil, phenol, pitch coke, road tar, tar paint, and topped tar. 

4 Excludes production of 22,139,230 pounds and sales of 21,838,703 pounds valued at $570,182 from pur- 
chased synthetic ammonia. 

ê Includes gas used for heating ovens and gas wasted. 

7 Refined on premises to make derived products shown: 241,379,524 gallons. 

8 Includes benz] still residue, dicyelopentadiene, carbon disulfide, and vented vapors. 
a Ammonium thiocyanate, cyanogen sludge, crude phenol, picolines, secondary oil, sodium prussiate, and 

ur. 
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TABLE 50.—Coal equivalent of coal-chemical materials produced at oven-coke 
plants in the United States, 1913, 1914, 1918, 1937, and 1945-47 


Quantity of coal-chemical Estimated equivalent in heating value. 
materials (billion B. t. u.) Coal equivalent 
Year | Coke | Sur- | Tar | Light a 
d plus Be an pro dus Sur- iie forms 
ou- gas uce uce oke 1g 
sand |(billion | (thou- | (thou- | breeze pas Tar oil Total | Net tons EEN 
net cubic | sand sand 8 into 
tons) feet) |gallons)|gallons) coke 
1913... 735 64| 115, 145] 3,000) 14, 700 35, 200} 17,272 390} 67,562| 2,600, 000 3.8 
1914.... 667 61| 109,901)  8,464| 13,340| 33,550| 16,485)  1,100| 64,475; 2,461,000 4.8 
1918....| 1,999 158 263, 299; 87,562| 39,980, 86,900) 39,495| 11,383| 177,758| 6,785, 000 8.0 
1937.... 3, 884 463| 603, 053| 187,054, 77,680| 254,650) 90,458) 24,317| 447,105) 17, 065, 000 22.9 
1945. ` ` 4, 629 554: 696, 307, 245, 687| 92, 580 Se 700; 104, 446; 31,939) 533, 665| 20, 369, 000 21.3 
1946___- 4, 232 480. 596, 869; 206, 914| 84,640| 264,000| 89,530] 26,899; 465, 069| 17, inp Onn 2 g 


1947....| 5,474 598, 736, 174| 254, 978 109, 480 326, 150| 110,426| 33, 147 579, 203 22, 107 


TABLE 51.—Value of coal-chemical materials and of coke, including breeze, per 
ton of coke produced in the United States, 1937 and 1944—47 


Produet 1937 1944 1045 1946 1947 

Ammonia and its compounds. on $0.326 | $0.324 | $0.356 | $0.361 | $0.423 
Light oil and its derivatives (including naphthalene)...... oo] .435 . 552 . 503 . 467 . 566 
Surplus gas sold or used. _-...-------.------------------------- 1.483 | 1.403 | 1.413 | 1.542 1. 678 
ar S0ld. EE EEN -375 .927 . 952 . 995 . 464 
Miscellaneous poroducts eee . 066 167 . 148 + 154 196 
l 2.685 | 2.773 | 2.772 | 2.919 | 3.327 

‘Tar Used, not sold. -- ciui eee litio tr . 127 . 131 . 095 .071 . 141 
Broze DIO0BOOQ EE .162| .198 | .202| .217 . 242 
| 2.974 | 3.102 | 3.069 | 3.207 3.710 

Value of coke produced...:...-...---------:--------------- 0... 5.026 | 7.140 | 7.572 | 8.345 | 10.652 


Total value of coke and coal-chemical materials.......... 8.000 | 10. 242 | 10.641 | 11.552 | 14.362 


SURPLUS GAS, THOUSAND CUBIC FEET 
TAR AND LIGHT OIL, GALLONS 
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FIGURE 2.—A verage yield of principal coal-chemical materials per net ton of coal carbonized in coke ovens, 
e 5-47. P ora of light oil and ammonium-sulfate equivalent represent average for plants recovering 
ese produc 
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COKE-OVEN GAS 


. Modern coke ovens are primarily producers of specialized forms of 
fuel. In addition to the main product, coke, they make another major 
fuel, gas. At some plants its importance ranks scarcely second to the 
coke itself. When coal is carbonized in coke ovens approximately 
17 percent by weight is recovered in the form of fuel gas. Usually 
about 37 percent of the total volume of gas produced is used to heat 
the ovens, and the remainder (surplus gas) is piped to affiliated 
metallurgical works and neighboring industries and through city 
mains for public distribution. The yield of gas, which had been de- 
clining steadily since the beginning of World War II, increased slightly 
in 1947 over the 1946 figure and averaged 10.27 M ‘cubic feet per ton 
of coal carbonized. Total production, however, increased 24 percent 
over 1946 because of the high level of operations maintained through- 
out the year. This gain made available a greater quantity of surplus 
gas, and the total used or sold for industrial purposes and distributed 
through city mains increased 23 percent in volume and 35 percent in 
value over 1946. There have been only minor changes since 1940 in 
the relative proportions of surplus gas distributed for the purposes 
classified in table 54, and in 1947 producers used 6 percent under 
boilers and other coke-plant equipment (exclusive of ovens) and 59 
percent in integrated metallurgical works, 7 percent was sold to 
neighboring industries, and 28 percent was sold for distribution 
through city mains. 

Gas distributed through city mains generally commands higher 
prices than the balance, virtually all of which is sold or used by pro- 
ducers for industrial purposes, and influences the average unit value 
reported by the industry. For example, the average unit values for 
each of the groups (except for industrial purposes) classified in table 
54 were the highest since 1924 but the composite or average unit value 
($0.189 per M cubic feet) for all surplus gas was lower than the 1934 
figure of $0.191 per M cubic feet. However, nearly 47 percent of the 
total quantity of surplus gas available in 1934 was distributed through 
city mains, whereas only 28 percent was so distributed in 1947. The 
merchant plants furnish the bulk of the surplus gas distributed through 
city mains accounting for 68 percent of the total in 1947. Detailed 
statistics on coke-oven gas are shown in tables 52 to 54. 
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TABLE 52 — Coke- -oven gas produced and sold in the United States in 1947, by 
States, in thousands of cubic feet 


COKE AND COAL CHEMICALS 


Surplus sold or used 


Used in 


State tive Produced heating Value Wasted 
plants ovens Quantity 
A ver- 
Total age 
Alabama.---------------- . 7 | 84,331,666 | 39,325,816 | 43,311,003 | $4,382, 761 | $0. 101 | 1, 694, 757 
California... 1 6, 055, 088 505, 5, 322, 238 1 (1 227, 192 
Colorado ooo 1 | 14, 229, 601 7, 549, 583 6, 566, 218 (1) e 113, 800 . 
Illinois. .................- 8| 52,641,285 | 17,518,502 | 34,357,275 | 5,044,230 . 147 765, 508 
Indiana.................- 5 | 116,701,626 | 51,358,314 | 63, 130,679 | 12,394, 999 .196 | 2, 212, 633 
Maryland................ 1| 27,292,128 9,391,101 | 16,880, 532 (1) (1) 1, 020, 495 
Massachusetts... 2| 17,382,821 | 3,496,720 | 13,852, 461 (1) (1) 33, 630 
Michigan................ 4| 37,956,354 6,278,138 | 31,596,051 | 4,840,455 . 153 81, 265 
Minnesota. 8| 12,906,231 5, 581, 667 7,279, 468 | 2,247,952 -309 45, 096 
New Jerser 2| 21,676, 626 5, 890, 339 | 15, 786, 287 (1) (D- Jai 
New York. .............. 8 | 86, 221, 348 24, 277,057 | 61,015, 919 | 19, 439, 006 . 319 928, 372 
OG 2 A 15 | 141,491,374 | 63,798,558 | 76, 282,057 | 11, 305, 431 . 148 | 1, 410, 769 
Pennsylvania. ........... 13 | 248,333,485 | 103, 773, 037 | 143, 638, 429 , 644, 7 . 158 922, 019 
Tennessee...............- 1 3, 172, 540 1, 363, 397 1, 800, 823 (1) (1) 8,3 
Texas._....____.___..__-- 2 4, 095, 232 1, 523, 633 1, 501, 145 (1) (1) 1, 070, 454 
Utah cta rote db ee 2 | 18,763, 734 4,670,186 | 13, 468, 369 | (1) (1) 625, 179 
West Virginia... 5 | 44,739,978 | 14,326,965 | 29,873,050 | 3,994,346 | .134 539, 963 
Connecticut, Kentucky, 
Missouri, Rhode 
Island, and Wisconsin. - 6 | 33, 271, 163 5,629,119 | 27,282,306 | 7, 767, 571 . 285 359, 738 

Undistributed Lt 17, 946, 470 (209 E 

Total 1047. 86 | 971,262, 280 | 366, 257, 800 | 592, 945, 300 |112, 008, 007 . 189 |12, 059, 180 
At merchant plants. ..... 32 | 199, 401, 275 | 48,440,115 | 148, 477, 515 | 46, 850, 004 . 316 | 2,483, 645 
At furnace plants. ....... 54 | 771, 861, 005 | 317, 817,685 | 444, 467, 785 | 65, 158, 003 . 147 | 9,575, 535 

Total 1048... 85 480, 489, 586 | 83, 184, 679 .173 | 9, 461, 905 


1 Included with “Undistributed.” 


TABLE 53.—Coke-oven gas and other kinds of gas used in heating ovens in 1947, 
by States, in thousands of cubic feet ! 


Total 
Blue- Blast- 
State id m water fürnaeó pid uec e 
gas gas equivalent 
Alabama iaaa 39,325, 816 A A EE 3 246, 058 | 39, 571, 874 
ai A 505,058 EAS DEE 1, 900,368 |........... 2, 406, 026 
A A O 549 583 AAA AAA, EA RA 7, 549, 583 
TIN OS occasion 17, 518, 502 249, 223 | ........... 4, 286, 960 |3 2,680, 183 | 24, 743, 868 
IR etc Eet EE 51, 358, 314 E 188, 704 515, 747 |...... -....| 387,512 | 53,150, 277 
Maryland... 52 cns eae 9, 391, IDE ex s oce caen ibas 2,413,729 |----------- 11, 804, 830 
Massachusetts... , 496, 730 | 3,800, 4811 7, 297, 191 
Michigan.-------------7----------- 6-278; 138 EE, EEN 9, 026, 581 |........... 15, 304, 719 
Minnesota ----------------------- 5, 581, 667 126, 090 600 M EEN 4 152,012 | 5, 905, 408 
New Jersey----------------------- 5,890,339 3,109,032 MA A AA 8, 999, 371 
New rd EE 24, 277, 057 | 11,002, 609 | 1, 144, 230 685, 362 |........... 7, 109, 
COT ai las Ss es e Le E C 63, 708.558 E ON AA , 9 9, 924 |..........- 78, 738, 482 
Pennsylvania..................... 103, 773, 037 E) 022, 347 54, 519 2, 177, 236 | 5654, 276 |108, 681, 415 
Tennessee. 2 sl llssll2-- 1,300,994 |. ead EP EA aee retia 1, 363, 397 
NEE 1,523,013 EN E EE 8 6, 272 529, 9 
Utah AA ect NE AAA 3, 061, 533 |...._....--- 7,731, 719 
West Vireinig .--_--------------- 14,326,965 AA E 3, 039, 086 | 9 830, 500 | 18, 196, 551 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin...| 5,629,119 | 6,154,054 |...........|....------- ? 2,007, 899 | 13, 791, 072 
366, 257, 800 | 27, 652, 520 | 1, 760, 135 ,41, 530, 779 | 6, 673, 712 |443, 874, 946 
At merchant plants............... 48, 440, 115 | 27, 261,276 | 1,659,977 |..........- 6, 624, 378 | 83, 985, 746 
At furnace plants. ................ 317, 817, 685 391, 244 100, 158 |41, 530, 779 49, 334 |359, 889, 200 
1 Corrected to 550 B. t. u. per cubic foot. 5Oil 
2 Natural and oil gas. 5 Spillage gas. 
3 Natural gas. ? Butane air, gasoline, natural, and propane air Bases: 


4 Butane air gas. 


MINERALS YEARBOOK, 1947 


440 


«"Peynquasmun,, IA pepnpug , 


nom IE OMNE MMC ICD AC er e NR 


vel” £99 924 '£ | 199 ‘sez ‘8z | 982° 269 ‘826 ‘$F | TIS “PEZ ‘LST 
LIL’ | SIT ‘eT1'S | LOE ‘T6O‘ST | o | Ezz ‘soz ‘IT | OTF ‘ese "vo 
8el' 611 '£98Z | LLT'80L'0C | £48" ZOP ‘ELZ ‘ZF | SEO ‘SIS ‘EIT 
8ZI° IEZ ‘996 F | FZS ‘66L‘8E | seg: OZI ‘620 ‘FS | ESF ‘S98 ‘ZOT 
SI 076 $808 | | 618* L09 ‘PST ‘GT Ier 
() (1) O16 ‘OLL | Sze" BEZ ‘Z6Z‘L | SST ZIP ZZ 
(1) (0) 390 'e81 “9 | |o EA e posee 
m LM E CG A 620 1l | — (rf! (1) | £61'e88 —^ — 
E EE, (Q0, | 91097 
(1) () , | OSF ‘968 '9 | OIE" | 98T'26c 4 | 020 ‘08S ‘Ez 
LA i 129 ‘62h T | 90 ‘GEG ‘IL | mé 0909 'IG1'T | €£88'Z82 ‘p 
642 0$ | +99'10P$ — | ISE'OIO T | 968° 129 ‘P60 ‘OT | ZEF ‘029 ‘OF 
CHE EE RCM 6) te $08 ‘982 ‘ST 
dca ree ge ey E MMC (1 090 'F90 ‘S 
(1) (1) 800 TOO T. qoos cs sje ree EE 
(1) (1) €1S ‘SIT (9) Wë 8ZE ‘ZEL “El 
ccn DE Mp NE (i) OST GE ‘9 
(1) (1) 6€8 ‘SSL ‘T | OLF’ 880 ‘9S0‘F | 231 “929 ‘8 
Di DW 1 803 US |. 9PT OS | 692 'Z96'ZS | 6£6'9b3 Oc 
(i) (1) 18e ‘896 ‘$ (1) (1) 192 ZEL $ 
938 038 
-19A Y 1870.L -10A y 1820 L | 
AyQueny Ayyuen?) 
9NIBA onea 


sesodind [err3snpug 107 suyeur Au YSnN01g} pownqiiysiq 


PIOS 


LIL’ | SIL ‘ZT ‘te | T1Z ‘spe ‘sez | zit’ | 103'208'€ | €18'82p ‘ez | 77077 Serene Stee ees 96T WIOL 
GET’ | 6Zp 609 “Lh | 289/89 'Tpg | ICI: | 689'629'€ | O88 ‘SEP ‘og |-77-7------------------ -syue[d eogum 4v 
LET ZL8 ‘S26 ELE ‘QEL ‘9 901" | 119 ‘262 L96 ‘Teg Kl Weigel 7777777778]uv[d Juego q y 
BET * ISE “SES ‘Sh | O26 'cce'SpE | SIT’ | O0£'LL$$ | €98296 “LE [7777707000000 LF61 [910], 
091 | 106'8$'9 | ZEE e 1 ME 0 o EE P99NQ11951 
A EE ECCLE (1) (1) FG 9911 |77777777 -UISUOOSI A, PUB "peter spona 
, E - MN ‘mossi — '&xonguoexd "jnorjoeuuo^) 
i4! 006 “905 “E | 00F PCS ‘ez (1) (9 889 ‘998 IC SIUIJILA 959 mM 
(o * (i) EEP ‘Ser ‘TI (1) 1) PIS oan gei 
wW | Q0 | L'UNE (1 (n SOL BRI D. (60 EE Ee SEXO L 
Nue o (1 D 661 ‘661 IC BEE POSSUO T, 
O£T 008 '/8T “FT | 231 286 '80T D (1) IA | 7700000000000 0000000077 SUBA Asuu d 
DI | 6IT$L6‘L | £6£'£cO TG — | CPI" | 960 '00Z 187 ‘986 $ | 77" DER M MUI “7777 7==OHO 
n 122 E Z uH ‘66 90 | EZI’ | v66 ‘SIZ I00'epL T E Haase X10 X MON 
| | ETE DENIQUE A E QNSE. RU RENE MIU 77777777777 £9810 
(1) () , | 688 FIZ 140° |SI4'9 699 ‘08 — | 7777777 ENIRO ne ---"wosauUT IY 
IM esp de | #99 ‘EFG ‘bz (1) (1) 883 696'$ | 770000 ee UB 3H MA 
O NK (1) (1) 145 ION pios $))9SNYIESSEIN 
(1) Q) : G8E 189 OT | "| ICA QE atte ence pd VM RR AI PUBIAJE A 
OST VOL'SyC AL | v16'60v 8h Hi (1) 6049/5 p [7 tM REESEN Suvrpu] 
(1) (1) Shr FEL 9 TOT * 162 “982 089 ‘sog “9 Ire WEE Stout 
(1) (1) 11944100 MP OI ee ee DEENEN uda E OD40j0;) 
(1) (Q0, | BES eege |o |o 0a GNU HE MAREA o s €TUI0JI[8 2) 
GOT ‘O$ | £20 ‘006 Z$ | SFE IS | ZL0 0S | $90'089$ | OT9 '€99'9 |-—777 0000000077777 “"---Bureqery 
ee 
038 ode 
-IOAW mL -AV | TOL 
Aynuenb 4yyuen? 
en[eA en[eA 
097838 
3uerd pejtI[g€ 19130 10 1091S uy SJe[Ioq 19pun 


—Jeonpoid £q peso 


| | : 


199] 91qna jo spuvesnoq) ut Sigi q ‘AYGIT Ul S938I8 Goin IYI ur $83 uoAo-exoo sn[dans jo [esodsiq — pg TIAVL 


COKE AND COAL CHEMICALS 441 


CRUDE COAL TAR 


In 1947 the average yield of crude coal tar per ton of coal carbon- 
ized was the lowest since 1918. In spite of the poor performance from 
the standpoint of yield, the large tonnage of coal carbonized resulted 
in a gain of 23 percent over 1946 in total output and fell but 31,632,691 
gallons, or 4 percent, short of the 1944 record. Tar may be used as a 
fuel or it may be processed into various useful tar products according 
to business and economic factors. In the early days of the coke in- 
dustry, virtually all of the tar produced was used as a fuel. With 
development of the organic chemicals industry and the attendant 
expansion of markets for tar products, larger and larger quantities 
were processed, reaching a point in 1946 where only about 13 percent 
of the tar produced was burned in its crude form. However, the 
shortage of fuel oil in 1947 made it necessary for a number of furnace 
plants once more to divert & part or in some cases virtually all of their 
production to affiliated metallurgical operations. This diversion to 
the metallurgical industries increased markedly the proportion of 
tar sold or used as fuel. "Thus, the percentage of crude tar used as 
fuel increased from 13 percent of the total output in 1946 to 21 per- 
cent in 1047. Although tar refineries, operated independently of 
coke plants, received about the same quantity of tar in 1947 as in 
1946, the increased supply at coke plants resulted in a gain of 29 per- 
cent over 1046 in quantity processed by coke-oven operators. The 
price of tar, which 1s influenced to a large extent by the price of fuel 
oil, increased $0.02 per gallon, or 36 percent, over 1946 and reached 
the highest figure on record. | 

Creosote oil, a tar derivative used in the United States mainly for 
wood preservation, is the principal product made by coke-plant 
operators and usually represents more than 50 percent of the revenue 
obtained by coke-plant operators from the sale of all tar derivatives. 
The volume of creosote oil produced (distillate as such and in coal- 
tar solution) in 1947 inereased 30 percent over 1946 and the value 
of sales was 68 percent higher. "Tar-acid oil increased 2 percent in 
output and 44 percent in value of sales. Production and sales of 
phenol, cresols, cresylic acid, anthracene, and other derivatives can- 
not be disclosed because less than three producers are involved and 
publication would reveal individual operations. Pitch output, which 
comprises 50 to 80 percent of the tar processed, increased 29 percent. 
As in previous years, very little of the pitch produced was marketed, 
and virtually all of it was used by the producers. Thesoft- or medium- 
melting-point pitches are cut back (usual with virgin tar) to the 
desired viscosity and used as metallurgical fuel; the hard pitch pro- 
duced at several plants is pulverized and mixed with the coal and 
charged into the ovens to improve the quality of the coke. 
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- AMMONIA . 


The total production of ammonia (NH; equivalent of all forms) in 
1947 increased 23 percent over 1946. Ammonia is recovered at coke 
plants either as its water solution (ammonia liquor) or as a crystallized 
ammonium sulfate. The bulk of the total ammonia recovered is con- 
verted to ammonium sulfate—89 percent in 1947—and virtually all is 
sold as a fertilizer material. Shortages in supplies of nitrogenous 
fertilizers throughout the world since the war have created an extremely 
heavy demand for sulfate. In order to alleviate the shortage of 
sulfate, a number of coke plants purchased synthetic anhydrous am- 
monia in 1947 and converted it into sulfate in their facilities. Most 
of this added production was exported. The Bureau of Mines, in an 
effort to preserve the continuity of its series on coke-oven sulfate, 
asked the producers involved to report the production and sales of 
sulfate from purchased anhydrous ammonia separately from the 
sulfate made from the ammonia recovered from their own coke ovens. 
Data for the production of synthetic sulfate at coke ovens in 1947 are 
shown in footnote 5 of table 49. Exports of nitrogenous materials, 
including coke-oven sulfate, were placed under Public Law 188 in 
July 1947, and allocations and priorities were under the jurisdiction 
of the Office of Materials Distribution, United States Department of 
Commerce. The price of sulfate advanced sharply in 1947 and 
reached the highest unit value in 18 years. Data on production and 
sales of coke-oven ammonia in 1947 are shown in table 56. 


CRUDE LIGHT OIL AND DERIVATIVES 


The recovery of crude light oil is widely practiced in the coke 
industry and only 8 of the 86 plants active in 1947 failed to remove 
it from the gas. The general method of recovering crude light oil in 
the United States is by scrubbing the coke-oven gas (freed from tar 
and ammonia) with a petroleum oil generally called “straw oil" or 
benzol wash oil. Between 90 and 95 percent of the “total light oil” 
produced in coke ovens is recovered by scrubbing the gas, less than 5 
percent is found in the tar, and the balance passes out with the 
scrubbed gas. The potential yield of crude light oil per ton of coal 
carbonized varies widely, depending on the quality of coal charged, 
design and condition of ovens, oven temperatures, coking time, and 
kind of scrubbing equipment. In 1947 the yield per ton of coal 
carbonized at individual plants recovering light oil ranged from 0.15 
gallon to 4.32 gallons and averaged 2.75 gallons, compared with 2.77 
gallons in 1946. "The bulk of the light t produced at coke plants is 
refined by the producers in adjacent refining facilities and in 1947 
more than 95 percent of the total output was processed for the re- 
covery of benzol, toluol, xylol, solvent naphtha, and naphthalene. 
Total production of crude light oil increased 23 percent over 1946; 
benzol production (all grades), the. principal constituent, increased 
17 percent. Production of motor benzol dropped 42 percent from 
1946 because of the increased demand for the pure grades and as a 
consequence, the proportion of “motor” to all other grades decreased 
from 20 percent in 1946 to 10 percent in 1947. As mentioned pre- 
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viously, the term “motor” does not infer that all of it was used as a 
motor fuel, as it is known that a large part of it was sold and processed 
into the refined grades for industrial purposes. . Toluol production, 
which had slumped badly in 1946 because of the depressed market, 
increased substantially and compared favorably with prewar produc- 
tion. Production of xylol (all grades) and solvent naphtha increased 
19 and 28 percent, respectively, over 1946, reflecting the large demand 
for these aromatic solvents. Prices for virtually all derivatives in- 
creased sharply, especially industrial benzol, which advanced $0.035 
per gallon. 


TABLE 57.—Coke-oven crude light oil produced in the United States and derived 
products obtained and sold in 1947, by States, in gallons 


Produced Derived products 


Refined 
State CH Per on Sold 2 On hana 
Total | “on of | premises "| Produced ——————— 
coked | Quantity | Value 
Alabama..........-..-.- 7| 22,852,138 2. 76| 22, 002, 834| 19, 175, 866| 18, 432, 998|$2, 964, 552| 280, 632 
California. ............- 1| 1,996,368|  3.72| 1,996,732| 1,736.567| 1,578,531 (3) 14, 209 
Colorado. --.---------.- 1| 3,833,046|  3.07| 3,854,95C| 3,728,676| 3,523, 546 (3) 29, 306 
Ilinois.............-..- 7| 13, 844, 740| 2.64! 10, 454,988] 8,657,258| 9,008, 717| 1,528, 641| 200, 494 
Indiana................ 5| 27, 581, 793}  2.31| 28, 730, 131| 24, 713, 289| 24, 347, 8281 3,945, 350| 332, 185 
Maryland.............. 1| 11, 246, 439 4.09| 11,270,869| 9,715,192| 9, 666, 949 (3) 59, 262 
Michigan..............- 4| 10, 404,830} 2.67] 5,226,153] 4,498,259| 4, 435, 636 (3) 193, 863 
New York.............- 8| 17, 473,659] 2.17| 26, 790, 827| 23, 667, 837 22. 888, 868| 3,782, 425| 266, 681 
Ohló.. cr 15| 38, 668, 467 2. 72| 34, 358, 186 26, 883, 937 27, 082, 195 4, 403, 727| 448, 162 
Pennsylvania........... 13| 74,601,390} 3.11] 71,763,817| 64, 307, 993 63, 386, 900 10, 191, 079|1, 839, 140 
'Tennessee.............- 1 780,828| 2.40 7,070 , 946 705, 492 5. 222 
TexaS...-.-.----------- 2 934,614) 2.51 909, 324 757, 777 645, 819 Ge 25, a 
Utal- cocos 2| 6,261, 191 3.88} 6,278,459} 5,211,492) 4, 965, 828 G 40,0 
West Virginia. ......... 5| 13,250, 134| 3.28] 10, 952,645! 9, 395, 034 7, 095, 258| 1, 246, 196 92, 479 
Connecticut, Ken- 
tucky, Massachu- m 
setts, Missouri, New ` 
Jersey, and Wisconsin. 7| 11,248,826| 1.79| 6,012, 539) 5, 272, Dën 5, 273, 514| 889,521; 308, 920 
rl AAA A A A eke ten EE clea sen. 4,090,758|......-..- 
Total 1947. ........ 79/254, 978, 463| 2.75 241, 379, 524/208, 404, 180,203, 038, 079/33, 102, 258|4, 136, 019 
At merchant plants..... 27| 39, 261, 177 2. 15, 33, 886, 739| 30, 059, 188| 27, 826, 122: 4, 486, 962;1, 080, 517 
At furnace plants......- 52, 215, 717, 286| 2. 90/207, 492, 785/178, 344, 992/175, 211, 957 28, 615, 296 3, 055, 502 


Total 1946.. ...... 77/206, 914, 333) 2. 77/198, 593, 963/171, 607, 226/171, 597, 004 22, 523, 610 3, 784, 767 


1 Comprises 236,688,759 gallons of crude light oil from own production and 4,690,765 gallons purchased from 
other coke-oven plants. 

3 Excludes 15,147,476 gallons of crude light oil valued at $1, 681 043 sold as such. 

3 Included with “Undistributed. dd 


TABLE 58.—Trend in ‘yields of products obtained from refining crude light oil at 
oven-coke plants, 1987 and 1939-47, in percent f 


Es Toluol X ylol Other ligh 
EE oluo ylo ther light 

Year crude and | crude and E oil prod- 

Motor Allother | refined refined | p ucts 
grades 

LL Sy A E esau. 62.5 11.9 11. 5 2.5 3.1 4.5 
E A EE EE 48.6 15. 4 12.1 2.5 2.9 3.8 
Lt EE 48.8 15.4 12.7 2.7 2.5 3.6 
AA Lee A ere 47.2 16.8 13.0 9.4 2.3 3.6 
A ou Der oRENC ERE C 26.8 35.3 13.4 3.9 2.2 3.8 
E 8.6 . 63.9 13.1 3.6 2.1 3.6 
1944... 2 ues ene ze te een . 4.1 56.6 12. 9 . 3.3 2.] 3. 5 
1045... 225-92 ste 12.3 53.9 11.5 3.2 2.0 3.3 
D E 13.8 55.3 8.3 3.0 2.2 3.8 
1047 oi cscs sema erc E S.C RSS 6. 5 60.1 10.9 3.0 2.3 3.5 
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TABLE 59.—Production of benzol and toluol, by grades, at oven-coke plants 
o , 1941-47, in gallons | S 


Benzol Toluol 
Year P 
S : : ure " Pure 
Motor En commercial | All other poeta commercial| All other 
| ` or 2° C. ! or 2? C. | 
1941.......-.--- 106, 372, 000 | 15,414, 500 | 18,286, 400 | 4,182,600 | 14,689, 800 | 13, 268, 500 1, 378, 900 
1942........---- 64, 797, 600 | 25, 624, 400 | 53,617, 900 | 6,014,700 | 25,160,200 | 5,044, 800 2. 109, 600 
1943. ..-.-..---- 21. 267, 900 | 35,047, 800 | 93,246,600 | 4,144,800 | 27,152, 300 | 2, 394, 700 2, 725, 600 
104 ------- 18, 556, 600 | 41, 285, 800 | 102, 436, 500 | 3,187, 600 771,100 | 2,149,600 | 1.607 500 
194 ----.------ 28, 788, 100 | 39,166,500 | 86,237,300 | 1,266,700 | 23,355,400 | 2,219, 700 1, 494, 200 
1946 en 27, 398, 900 | 35, 739,300 | 71,681,700 | 2,308,000 | 12,518,000 | 2,796,400 | 1,205,400 
1947....--.----- 15, 802, 700 | 42, 475, 300 | 100,111,800 | 2,470,800 | 20, 514, 100 4, 989, 300 892, 800 


NAPHTHALENE 


TABLE 60.—Crude naphthalene produced and sold by coke-plant operators in 
the United States, 1937 and 1943-47 


Sold 
Receipts 
Year EE B per ton of 
Pounds A coke 
verage per 
Total pound 
gr d e EE 60, 797, 108 60, 315, 581 $1. 182, 992 $0. 020 $0. 024 
1° AME MO EE EECHER 98, 096, 899 98, 031, 058 2. 088, 829 . 021 . 033 
gr WEE 103, 041,023 | 103, 839, 789 2, 094, 596 . 020 . 031 
KL ^. Tr 87,077, 209 86, 936, 517 1, 806, 067 . 091 .090 
O o ccuecuiuem E E T 71, 605, 138 71, 769, 750 1, 602, 739 . 022 . 030 
UITAE NR A 98, 378, 875 98, 364, 007 3, 021, 152 . 031 | . 045 


COKE OVENS OWNED BY CITY GAS COMPANIES (PUBLIC 
| .. UTILITIES) 


The accompanying table compares statistics on the activities of 
coke plants operated by gas utilities with those plants not owned by 
city gas companies for 1946 and.1947. "This classification is main- 
tained by the Bureau of Mines in the interest of those who may want 
to obtain information on the coking operations of city gas works 
— and also to show their relative value to the coke industry as a 
whole. e, ` a A E 

Normally, maximum production of gas of proper analysis is the 
primary objective of these plants; however, the extremely heavy 
demand for industrial coke during and sincé the war has caused many 
operators to place great emphasis on coke, and in 1947 more than a 
million tons of metallutgical coke from this group of plants was shipped 
to iron blast furnaces and cupolas. -The sales of 677,036-tons of 
foundry coke in 1947 by this group alleviated the shortage of this 
fuel materially. Although the volume of production has not de- 
creased markedly in recent years, the number of operations have been 
declining steadily-because of the substitution of natural gas for coke- 
oven gas in certain areas. In 1947, the North Shore Gas Co., Wau- 
kegan, Ill., discontinued distribution of coke-oven gas and was sue- 
ceeded by the Waukegan Coke Corp., and the plant continued opera- 


tions for the production of metallurgical coke. 
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This reduced the 


number of active gas plants at the end of the year to 13, 2 less than 
at the beginning of 1946. 

City gas plants in 1947 contributed 5 percent of the total production 
of oven coke, 6 percent of the gas, 6 percent of the tar, 3 percent of 
the crude light oil, and 4 percent of the ammonia. 


TABLE 61.—Production of coke, breeze, and coal-chemical materials in the United 
States at oven-coke plants owned by city gas companies ome utilities !) and 


. &ll other oven-coke 


plants, 1946-47 


Product 


Number of active plants.... 
Coke: 
Production. .... net tons. - 


Average per ton......... 
Screenings or breeze: 

Production. .... net tes 

Ir 


Coal charged into ovens: 
Bituminous..... net tons.. 
Anthracite......... do.... 


Coke— 
Used d HM producer: 


Coal-chemical materials: 
Tar: 
Production... .gallons.. 


Sales.............do.... 

Value of sales. ` 
Ammonia: 

Production (N H; equiv- 


alent of all forms) 
pounds.. 

Liquor (N H; content): 
Production. pounds . 


S 
Value of sales......... 
Sulfate: 


Production. . pounds. . |1, 220, 055, 501 
S do....]1, i 239, 403 


as: 
Production. M cubic feet 
Disposal of surplus: 
Used under boilers: 
na cubic feet__..___- 


Average per M 
cubic feet... 
Used in steel or affili- 
ated plants: 
M cubic feet... 


Average per M 
cubic feet... — 


1946 


Plants 
Plants not | owned by 


SS | ED | ones | Smee | ee fee ED 


owned by city gas 
city gas companies 
companies (public 
utilities) 
71 14 


50, 459, 266! 3, 470, 181 


53, 929, 447 
$450, 060. 212 
$8. 35 


4, 232. 252 


noc D lisi a omn Eos gege 
PP | — —— — | o | A en 


$416, 145. 126/$33, 915. 086): 
$8. 25 $9.77 

3, 918. 828 313, 424 
987, 728 35, 859 

$2, 932. 544| $116, 540 
$2. 97 $3. 25 

71, 299, 287| 4,821,387 
193. 272 45. 540 


76, 120, 674 
238, 812 


ee | mtm ee) ——————— ——— a De) 


71, 492, 559} 4,866, 927 
$406, 831. 627 $33, 711, 873 
$5. 69 $6. 93 


30, 937, 637| 1. 419, 693 
. $251, 916, 628|$10, 813, 296 


19, 416, 705) 2,076, 201 
$163, 385, 251/$23, 381, 344 


556, 733, 395 
337, 629, 254 
$19, 037, 987 


40, 135, 350 
40, 369, 328 
$2, 246, 150 


351, 563, 681 


46. 549, 806 
43, 654. 464 
$1, 338. 110 


20, 294, 875 


3, 432, 646 
3, 388, 133 
$79, 186 


7.052, 633| $972,130 
729, 866, 510, 53, 770, 506 
29, 440, 189 33, 624 
$3, 301, 804 $5, 397 
$0. 112 $0. 161 

265, 545, 711|..--------- 
$31, 172, 118|.----..-..- 
$0: lIla 


See footnote at end of table. 


76, 359, 486 
$440, 543 500 
$5. 77 


32, 357, 330 
$262, 729, 924 


21, 492, 906 
$186, 766, 595 


596, 868, 745 
377, 998, 582 
$21, 284, 137 


371, 858, 556 


49, 982, 452 
47, 042, 597 
$1, 417, 296 


67, 448, 916,1, 287, 504, 417/1, 551. 576, 751 
68. 231, 963} 1, 284. 471, 36611, 557, 024, 670 


$18, 024, 763 
783, 637, 016 
29, 473, 813 
$3, 307, 201 
$0. 112 

265, 545. 711 
$31, 172, 118 
$0. 117 


1947 
Plants 
er a owned by 
owned by city gas 
city gas | companies Total 
companies (public 
utilities) 
73 13 86 
63,175,410) 3, 583, 139 66, 758, 549 
$668, 961, 045/$42, 139, 364| $711, 100, 409 
$10. 59 $11. 76 $10. 65 
5, 185, 244| 288,869} 5,474,113 
1, 072, 581 34, 139 1, 106, 720 
$3, 823, 918 $126, 190 $3, 950, 108 
$3. 57 $3. 70 $3. 57 
89, 400, 632| 4, 924, 500| 94,325, 132 
217, 962 44, 234 262, 196 
89, 618, 594| 4,968,734) 94,587, 328 
$601, 517, 549 $30, 656, 275| $641, 173, 824 
$6. 71 $7. 98 $6. 78 
- 890,093, 901| 1, 493, 738} A0. 587, 639 


$390, 980, 833 $14, 411, 987} $405, 392, 820 


23, 999, 550} 1,994,345} 25,993, 895 
$277, 137, 875 $26, 606, 612| $303, 744, 487 


695, 891, 477 
367, 988, 658 
$28, 237, 834 


40, 283, 003 
39, 984, 467 
$2, 744, 119 


736, 174, 480 
407. 973, 125 
$30, 981, 953 


436, 567, 291 
48, 673, 103 


19, 588, 427 
2, 762, 690 


456, 155, 718 


51, 435, 793 
44, 472,455) 2,766, 155] 47,238, 610 
$1, 399, 849 $71, 451| $1,471,300 


67, 302, 948|1, 618, 879, 699 
67, 474, 325|1, 624, 498, 995 


$25, 584, 853| $1, 130, 968| $26, 724, 821 
916, 271, 433| 54, 990, 847| 971, 262, 280 
37, 774, 872 182, 481| 37,957,353 
$4, 449, 623 $27,677| $4,477,300 
$0. 118 $0. 152 $0. 118 

348, 236, 552 86, 418} 348, 322, 070 
$48, 508, 482 $26, 869| $48, 535, 351 
$0. 139 $0. 311 $0. 139 
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TABLE 61.— Production of coke, breeze, and coal-chemical materials in the United 
States at oven-coke plants owned by city gas companies (public utilities !) and 
all other oven-coke plants, 1946-47— Continued 


1946 
Plants 
Product Plants not | owned by 
owned by | city gas 
city gas companies 
companies (public 
utilities) 


Total 


1947 
Plants 
Plants not | owned by 
owned by | city gas 
city gas | companies 
companies Pape 
utilities) 


n di EE E ES | SD A oL] 


Coal-chemical materials— 
Continued 
Gas— Continued 
Disposal of surplus— 


Continued 
Distributed through 
city mains: 
M cubic feet. — 109. 804. 033| 47, 430, 478 
Value..............- $26, 823, 495|$18, 105, 202 
Average per M 
cubic feet... — $0. 244 $0. 382 
Sold for industria] use 
M cubic feet. 26, 055. 615| 2.179, 936 
Value... ............ $3,028,074| $747, 689 
Average per M 
cubic feet. ...... $0. 116 $0. 343 
Crude light oil: i 
Production.....gallons..| 199, 969, 160| 6,945, 173 
Sales.. .......... do.... 9, 360, 362 8, 868 
Value of sales. .......... $789, 368| $268, 495 
Light oil derivatives: 
Production..... gallons..| 168,651,584| 2.955, 642 
Sales............- do....| 168,452,382| 3.144,022 
Value of sales........... $22, 172, 659| $350, 951 
Naphthalene, crude: 
Production ...pounds..| 71,014, 970 590, 168 
Sales .. | ..... SN 71, 179, 582 590. 168 
Vale of sales. ` $1, 591, 061 $11, 678 
All other coal-chemical 
materials, value......... $8, 207, 451 $87, 337 


157, 234, 511 
$44, 928, 697 


$0. 285 


28, 235, 551 
$3, 776, 663 


$0. 134 


206, 914, 333 
13, 199, 230 
$1, 057, 863 


171, 607, 226 
171, 597, 004 
$22, 523, 610 


71, 605, 138 
71, 769, 750 
$1, 602, 739 


$8, 204, 788 


119, 823, 501| 48, 041, 052 
$34, 656, 479/$19, 372, 646 


$0. 289 $0. 403 

36, 668, 726| 2,130, 798 
$4, 190, 995] $775, 236 
$0. 114 $0. 364 

247, 849, 742| 7,128, 721 
11, 924, 699| 3,222, 777 
$1, 439, 968] $241, 075 
204, 697, 079| 3, 706, 201 
199, 678, 808| 3,359, 271 
$32, 702, 981| $399,277 
97, 638,009] 740,866 
97, 624, 131 740, 866 
,003, 588} $17,564 
$13, 044, 041 $59, 076 


167, 865, 453 
$54, 029, 125 


$0. 322 


38, 799, 524 
$4, 966, 231 


$0. 128 


254, 978. 463 
15, 147, 476 
$1, 681, 013 


208. 404, 180 
203, 038. 079 
$33, 102, 258 


98. 378. 875 
98, 364. 997 
$3, 021, 152 


$13, 103, 117 


! Coke ovens built by city gas companies some of which are operated in eonjunction with coal- and water- 


eg plants. 
or distribution. 


Does not include independent oven-coke plants which may sell gas to public-utility companies 
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GENERAL SUMMARY 


ETTER labor-management relations, with general absence of the 
strikes so serious in 1946, the highest prices in a generation, and 
the continued high rate of domestic consumption featured the 
copper industry in 1947. Mine output rose 39 percent, and smel- 
ter and refinery outputs from domestic ores, 44 and 57 percent, 
respectively. | 

New supplies of copper made available fell short of filling all needs, 
as consumption continued at virtually record peacetime levels. 
Government stocks were inadequate to continue to serve as a major 
source of supplies as in 1946, and increased production from domestic 
mines in 1947 merely offset in part the drop in the Government's 
contribution. "Total imports continued at approximately the sharply 
reduced rate of 1946. "The shortage of dollars in principal foreign 
markets and export controls here held foreign purchases far below 
requirements for the metal. Exports of metallic copper, nonetheless, 
doubled in 1947 but were less than half the annual average for 1938- 
1940. 

' The price situation was confused during the first half of 1947. 
The several sharp advances of the British Ministry of Supply in its 
maximum prices for copper, accompanied by gains in United States 
export prices, followed by rises in the domestic market (the excess of 
export prices over the domestic market continuing throughout the 
year and exceeding 2 cents & pound in April), and the advance of 52 
percent in the average annual domestic price for the year featured 
1947 prices. The excise tax of 4 cents a pound on copper imported 
into the United States was recessed by a bill signed by President 
Truman in April, effective April 30, 1947, through March 31, 1949. 
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At the general trade conference at Geneva, concluded October 20, 
the tax on copper was cut 50 percent. This cut, of course, will be 
ineffective until the end of the tax recess. In May producers fol- 
lowed the Reconstruction Finance Corporation in raising their prices 
to 21.5 cents a pound for electrolytic copper in the Connecticut 
Valley. Efforts to extend the Premium Price Plan beyond June 30, 
1947, were ended unsuccessfully by Presidential veto on August 8. 
The end of premiums was expected to have little effect on production 
because the price had risen before June 30 to a point where only a very 
small proportion of the output was entitled to any premium benefits. 

The average grade of copper ore mined in the United States con- 
tinued downward in 1947, amounting to 0.90 percent compared with 
0.91 percent in 1946 and with 1.29 percent a decade earlier. Of the 
copper ore mined in 1947, 73 percent came from open pits, and 68 per- 
cent of the total copper was produced by this type of mining. 

Churn drilling was continued at the San Manuel, Áriz., ore body 
during 1947 but was suspended indefinitely on February 23, 1948. 
The drilling campaign had developed 123,499,580 tons of oxide ore, 
containing 0.767 percent copper, and 339,284,920 tons of sulfide ore, 
containing 0.788 percent copper, a total of 462,784,500 tons, averag- 
ing 0.782 percent copper. Thus one of the largest copper ore bodies 
in the United States has been proved; moreover, the ore area has not 
been entirely delimited. Plans have been made for underground 
exploration necessary to provide definite information regarding the 
structure and physical characteristics of the ore body and adequate 

samples for metallurgical testing. 

The Mountain City Copper Co. closed its mine in the Cope dis- 
trict, Elko County, Nev., at the end of September, reportedly because 
of ore exhaustion. Active development of the property was begun in 
1931; but output did not begin until 1935, when the mine became one 
of the leading producers of copper in the United States. During 
the first productive years the ore output had averaged over 25 per- 
cent copper. 

Imports of copper in crude and refined form in 1947 continued at 
about the reduced level of 1946, which was about half of the 1944-45 
rate. The drop has been chiefly in the refined classification, which 
assumed great importance during the war. Total unmanufactured 
imports were 5 percent above those in 1946. All imports were af- 
fected adversely by the period of uncertainty attending legislative 
deliberations in connection with removal of the excise tax. Export 
of refined copper, which in 1946 resumed its prewar place as the most 
important copper class, almost trebled in 1947 and was chiefly re- 
sponsible for the approximate doubling of exports for the metallic ` 
copper group. 
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Stocks of refined copper at refineries fell 38 percent in 1947 and 
of blister and copper in process of refining at smelters and refineries, 
16 percent; total producers’ inventories were the smallest since the 
end of 1928. 

Copper trading on the Commodity Exchange was resumed July 15 
after a 6-year suspension. 


Salient statistics of the copper industry in the United States, 1943-47, 
in short tons 


1943 1944 1945 1946 , 1947 
New copper produced— 
From domestic ores, as reported by— 
lbi AAA 1, 090, 818 972,549 | 772,894 608, 737 847, 563 
Ore produced: 
Copper orel ooo 98, 119, 735 | 91, 063, 648 | 77, 472, 983 | 62, 232, 342 | 87, 864, 898 
Average yield of copper, percent. 1. 04 . 99 . 93 .91 . 90 
Smelters------------------------------- 1, 092, 939 | 1,003,379 782, 726 599, 656 862, 872 
Percent of world total.. ............. 36 35 33 29 35 
Refineries. . ......-..---.-.----------.- 1, 082, 079 973, 852 775, 738 578, 429 909, 213 
From foreign ores, matte, etc., refinery 
TOPOL eviews see eee 297, 184 247, 335 332, 861 300, 233 250, 757 


Total new refined, domestic and foreign..| 1,379,263 | 1,221,187 | 1, 108, 599 878, 662 1, 159, 970 
Secondary copper recovered from old 


scrap Only... ecce gedreet 427, 521 456, 710 497, 095 406, 453 503, 376 
Copper content of copper sulfate produced 
by refiners 22 7, 667 8, 269 8, 237 5, 070 6, 161 
Total production, new and old and do- 
mestic and foreign. ...................... 1, 814,451 | 1,686,166 | 1,613,931 | 1, 290, 185 1, 669, 507 
mports (unmanufactured)?. .............. 716, 596 785, 211 853, 196 393, 275 413, 890 
Refined 2........... Ecke EE A 402, 762 492, 395 531, 307 154, 871 149, 478 
Exports of metallic copper 3................ 294, 459 237, 515 132, 555 97, 475 196, 909 
Refined (ingots, bars, rods, ete.)--------- 177, 341 69, 002 53, 572 4 52, 629 4 147, 642 
Stocks at end of Year -------------------- 309, 500 392, 000 461, 000 350, 000 273, 000 
Refined copper -------------------------- 68, 500 81, 000 130, 000 96, 000 60, 000 
Blister and materials in solution......... 241, 000 311, 000 331, 000 254, 000 213, 000 
Withdrawals from total supply on domes- 
tic account: 
Total new copper 1, 502,000 | 1,504,000 | 1,415,000 | 1,391,000 1, 286, 000 
Total new and old copper. .............. 2, 588,000 | 2,455,000 | 2,422,000 | 2,195,000 2, 248, 000 
Price, average 5.......... cents per pound. . 11.8 11.8 .8 14.4 20. 9 
World smelter production, new copper....| 3,038,000 | 2,843,000 | 2,379,000 | 62, 039,000 | 92,458,000 


1 Includes old tailings. 

2 Data include copper imported for immediate consumption plus material entering country under bond. 

3 Total exports of copper, exclusive ofore, concentrates, composition metal, and unrefined copper. Exclu- 
sive also of ‘‘Other manufactures of copper," for which figures of quantity are not recorded. 

4 Excludes rods. 

5 Exclusive of bonus payments of the Office of Metals Reserve. 

6 Estimated. 


Copper mining abroad continued to be affected adversely by some 
of the factors that impeded production in 1946. Labor shortages and 
strikes were again in evidence, but labor conditions as a whole im- 
proved notably. The problem of supplying sufficient coal to African 
mines was not solved in 1947. Inadequate dock facilities likewise 
impeded the movement of copper to international markets. All 
important copper-producing countries, however, with the possible 
exception of the U. S. S. R. for which precise data are not available, 
shared in the increase of 21 percent in world production of copper 
in 1947. 
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FIGURE 1.—Trends in production, consumption, and price of copper in the United States, 1910-47. 


The followin 


in part. 


Reports of investigations: 


4088 


Copper Deposits of Douglas County, Wis. 


4108. San Manuel Copper Deposit, Pinal County, Ariz. 

4110. Ward Copper Deposit, Seward Peninsula, Alaska. 

4120. Rio Grande Copper Deposit, Elko County, Nev. 

4124. Blue Ledge Copper-Zinc Mine, Siskiyou County, Calif. 

4170. Copper Deposits, South Hecla Mine, Alta, Salt Lake County, Utah. 
4203. Cline Copper ‘and Tungsten Mine, Cabarrus County, N. C. 

4214. Antler Copper-Zine Deposit, Mohave County, Ariz. 

4221. Stone Hill Copper Mine, Cleburne and Randolph Counties, Ala. 


1915 1920 1925 dë 1935 1945 1950 


Bureau of Mines reports of A and in- 
formation circulars, published recently, relate to copper in whole or 


COPPER 453 


4279. Concentration of Copper-Cobalt Ores from the Blackbird District, 
Lemhi County, Idaho. | 

4290. Conrad Hill Copper and Gold Deposit, Davidson County, N. C. 

4293. Christmas Copper Deposit, Gila County, Ariz. 

4316. Diamond Drilling at the Tallapoosa Copper Mine, Haralson County, Ga. 

Information circulars: 

7379. Alaska’s Minerals as a Basis for Industry. 

7448. Mining Methods of the Holden Mine, Howe Sound Co., Chelan Division, 
Holden, Wash. 

7452. Blast-Hole Drilling with Diamond Drills at the Tennessee Copper Co. 
Mines, Ducktown, Tenn. 


DOMESTIC PRODUCTION 


Statistics on copper production may be compiled upon a mine, 
smelter, or refinery basis. Mine data are most accurate for showing 
the geographic distribution of production; smelter figures are better 
than mine figures for showing the actual recovery of metal and more 
accurate than refinery figures for showing the source of production; 
and refinery statistics are best for showing recovery of metal but 
indicate only in & general way the source of crude materials treated. 
The chapter on Copper in Mineral Resources of the United States, 
1930, part I, discusses differences among the three sets of figures. 


Copper produced from domestic ores, as reported by mines, smelters, and 
refineries, 1943-47, in short tons 


Year ! Mine Smelter Refinery 
ND SCENE ETE E ee aise ceca EE 1, 090, 818 1, 092, 939 . 1, 082, 079 
LE CER aa eee EENEG 972, 549 1, 003, 379 973, 852 
EE 772, 894 782, 726 715, 738 
LEE EENEG 608, 737 599, 656 578, 429 
T RN A AA A UN 847, 563 862, 872 909, 213 


PRIMARY COPPER 


Mine Production.—The figures for mine production are tabulated 
from reports supplied by all domestic mines that produce copper. 
These data are classified geographically, by metallurgical methods, 
and by types of ore. Tables presenting the information in detail are 
to be found in the State chapters of this volume. 

In 1947 Arizona continued to be the leading mine producer of cop- 
per, having taken the lead from Montana in 1907 and having ranked 
ahead of all other States thereafter, except in 1909, when Montana 
resumed first place for 1 year. Utah, where the largest domestic 
copper producer is located, continued in second place, with a gain of 
133 percent over the abnormally low output in 1946. Arizona and 
Utah contributed nearly 75 percent of the total for the United States 
and were followed by New Mexico, Montana, and Nevada, which 
contributed collectively nearly 20 percent, a total of over 94 percent 
for the five leading States. 

A classification of production by mining methods shows that ap- 
proximately 68 percent of the total copper and 73 percent of the copper 
ore came from open pits in 1947. Most of the domestic copper ore 
was treated by flotation at or very near the mine of origin, and the 
resulting concentrates were shipped for smelting. Some copper ores 
were direct-smelted either because of their high grade or because 
of their fluxing qualities. 
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Mine production ! of recoverable copper in the United States, 1942-47, by months, 
in short tons 


Month 1942 1943 1944 1945 1946 1947 
AS 85, 655 91, 729 88, 820 70, 088 55, 381 70, 056 
February..................... 77, 514 85, 367 87, 622 63, 962 41, 934 68, 416 
E AMA enak 91, 949 93, 479 94, 446 70, 004 42, 018 74, 651 
ADF occ eta ato cis 87, 922 ; 88, 106 67, 493 32, 295 72, 418 
May eficiencia elc 93, 139 94, 919 88, 055 72, 018 33, 526 75, 164 
hoo T SEMPER EUH 91, 173 89, 826 83, 480 67, 910 33, 171 70, 150 
EE 91, 987 88, 352 76, 172 62, 100 53, 948 73, 310 
PU CSG eene 87, 031 87, 510 77, 390 61, 817 57, 163 72, 005 
September... 22. 87, 051 90, 398 74, 846 : 62, 667 70, 770 
A A 93, 814 94, 821 73, 045 61, 555 65, 625 66, 145 
NA - 904,973 90, 942 68, 909 58, 664 62, 336 63, 278 
December... 97, 853 92, 055 71, 658 57, 429 68, 673 71, 200 

o AA 1, 080, 061 | 1,090, 818 972, 549 772, 894 608, 737 847, 563 


1 Monthly data for 1942-44 based largely on smelter receipts, whereas those for 1945-47 represent actual 
mine output. All monthly figures have been adjusted to final annual mine-production totals. 


Mine production of copper in the principal districts ! of the United States 1943-47, 
in terms of recovered copper, in short tons 


District or region State 1943 1944 1945 1946 1947 

West Mountain (Bingham)........... Ütali: nonus 322, 248 | 281, 100 | 224, 284 | 112,083 | 264, 315 
Copper Mountain (Morenci). .......- Arizona.........-- 84, 347 | 106,926 | 100,826 | 95,366 | 147,899 
Globe-Miami............. Lc cc lo ---- di: n ota 100,513 | 95,305 | 78,646 | 88,556 | 91,032 
Summit Valley (Butte)..............- Montana.........- 133,569 | 117,363 | 87,948 | 57,905 | 57,187 
Central (including Santa Rita) ....... New Mexico. ..... 70,628 | 65,520 | 255,197 |348,806 | 57,071 
A a ra a Arizona..........- 70,069 | 46,250 | 37,950 | 45,233 | 49, 687 
Robiah (Ey) E Nevada. 64,090 | 54,651 | 49,175 | 45,777 | 47,524 
Lake Superior. ......................- Michigan. ........ 46,764 | 42,421 | 30,401 | 21,663 | 24,184 
Yavapai County (mostly Verde (Je- | Arizona..........- 38, 386 | 32,273 | 24,903 | 22,909 21, 936 

rome) district). 
Mineral Creek (Ray).................]..--- do: icd 37,434 | 27,452 | 19,671 | 16,355 | 18,935 
Warren (Bisbee).. el do: cell 50,786 | 32,683 | 12,567 4, 605 | 17,059 
Pioneer (Superior)....................]----- G0: 54.25 ots 18,820 | 12, 722 8,365 | 12,244 | 15,922 
Chelan Lake-------------------------- Washington....... 7,219 6, 119 5, 803 4, 494 2, 214 
Lordsburg so ccc cheers ete or eode New Medien... 2, 496 2, 359 1, 146 1, 196 1, 770 
Southeastert Missouri...............- Missouri.......... 1, 940 8, 302 3, 399 1, 857 1, 760 
San Juan Mountains Colorado.......... 554 512 1, 018 1, 333 1, 430 
Coeur d’ Alene ` ooo... Idaho...........-- 1, 987 1, 289 1, 018 810 1, 312 
Burro Mountain.....................- New Mexico. ..... 2, 094 1, 261 (2) (2) 1, 140 

EE EE Nevada..........- ,13| o (1) (3) 1, 105 
COCHISG EE Arizona..........- 4 115 493 987 1, 036 
TO edie ae California. ........ 312 237 827 1, 004 837 
IRA AA SS tie asi rust EEN 670 1, 292 1, 843 (3) 698 
Klamath River. ......................]..-.- e Ce apne men es EC 5, 067 7,891 | 31,526 |.........]......-- 
Swain County......................-- North Carolina... (3) iQ E A uS. ME 
Copperopolis 4. eee California. ........ 30 1, 123 91 (3) 
Lebanon (Cornwall mine)4............ Pennsylvania..... (3) | H 3905, (3) (3) 10) 
Ducktown A Tennessee... Qr &ai o (a) wi 
Orange County 4... ooo... Vermont.........- 290 1, 898 (3) (3) (3) 


! Districts producing 1,000 short tons or more in any year of the period 1943-47. 

2 Burro Mountain included with Central. Bureau of Mines not at liberty to publish separate figures. 
3 Bureau of Mines not at liberty to publish figure. 

* Not listed in order of output. 
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The first five mines listed produced 67 percent of the United States 
total, 9 produced 82 percent, and the entire 25 accounted for 97 percent. 

The Mountain City Copper Co. closed its mine in the Cope district, 
Elko County, Nev., at the end of September 1947, reportedly because 
ore was exhausted. Active development of the property was begun 
in 1931, but production did not start until 1935, when the mine 
became one of the leading producers in the United States. 

Quantity and Estimated Recoverable Content of Copper-Bearing 
Ores.— The following tables list the quantity and estimated recover- 
able copper content of the ore produced by mines in the United States 
in 1946; complete details for 1947 are not yet available. Of the total 
copper produced from copper ores in the United States during 1946, 
91 percent was obtained from ores concentrated before smelting, 4 
percent from direct-smelting ores, and 5 percent from ore treated by 
straight leaching. 'The percentages for 1946 compared with 92 percent 
obtained from concentrated ore, 5 percent from direct-smelting ores, 
and nearly 3 percent by straight leaching in 1945. 

Close agreement between the output as reported by smelters and 
the recoverable quantity as reported by mines indicates that estimated 
recoverable tenor is close to actual recovery. Classification of some of 
the complex western ores is difficult and more or less arbitrary. 
"Copper ores" include not only all those that contain 2.5 percent or 
more recoverable copper but also those that contain less than this 
percentage if they. are valuable chiefly for copper, notably the 
“porphyry ores." Mines report considerable copper from ores mined 
primarily for other metals. These include siliceous gold and silver 
ores, lead and zinc ores, and pyritic ores. 


Copper ore, old tailings, etc., sold or treated in the United States in 1946, with 
copper, gold, and silver content in terms of recovered metals 


Ore, old tail- Copper produced Gold pro- Silver pro- Value of 
State ings, etc., sold : duced duced (fine gold and 
or treated (fine ounces) silver per 
(short tons) Pounds Percent | ounces) ton of ore 
¿A AA 30, 386, 149 1 555, 943, 336 0. 91 61, 347 1, 764, 558 $0. 12 
California................- 86, 297 2 2, 407, 300 1.39 2 348 2 21, 018 .94 
Golorado 8, 292 , 901 2.82 131 96, 286 4. 09 
Lo E nor uices E 903 53, 275 2. 95 60 1, 086 3. 30 
Michigan. .......- EE 4, 719, 994 43, 326, 000 A mS ISERNIA 
Montana................. 1, 781, 895 1 109,366, 259 | . 3.07 11, 590 2, 082, 321 1.17 
Nevada..................- 5, 102, 212 1 93, 730, 900 . 92 43, 260 289, 701 .94 
New Mexico.............. 6, 044, 004 1 79, 071, 692 . 65 1, 566 100, 318 .02 
Oregon................... 152 10, 000 3.29 |.........- 57 . 90 
RE 80 5, 000 9.13. |: 18 . 19 
tA oie o come secs 12, 471, 208 1 214, 653, 684 . 86 133, 454 1, 237, 060 . 45 
Washington 3............. 491, 445 9, 003, 000 .92 32, 356 94, 208 2. 46 
Wyoming.---------------- 19 , 000 5.26 |---------- 10 . 43 
East of the Mississippi 
(except Mich)... 1, 139, 602 4 25, 700, 000 |..-------- 260 53, 291 |.......... 
Total.-------------- 3 62, 232, 342 | 41, 133, 739, 347 91 | 284,372 5, 679, 932 . 28 


1 Excludes copper recovered from precipitates as follows: Arizona, 16,492,429 pounds; Montana, 6,376,070 
pounds; Nevada, 3,229,000 pounds; New Mexico, 20,203,536 pounds; Utah, 10,142,892 pounds. 
? Includes metal recovered from pyritic ore (residue). f 
2 Ee ore from Washington classed as zinc-copper ore and copper, gold, and silver recovered 
therefrom. 
4 Copper from magnetite-pyrite-chalcopyrite ore included with that from copper ore. 
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Copper ore, old tailings, etc., concentrated in the United States in 1946, with 
content in terms of recovered copper 


| Ore, old tail- Copper 
State ings, etc., enm es Copper pro- from ore, 
zi concentrated (Short tons) duced (pounds)| etc. (per- 
(short tons) cent) 

ARIZONA us to ei c tec Bee ta 1 26, 984, 754 859, 752 2 465, 885, 731 0. 86 
AN EE 67, 819 1, 329 250, 700 .18 
COMPA AAA A A ERA ; 167 83, 000 1.34 
II EE 4,719, 994 36, 090 43, 326, 000 . 46 
MOBIABDS3:. o ic esf ee mier ellc 1, 761, 041 289, 303 107, 767, 534 3. 06 
IN OV EES 5, 036, 809 185, 210 , 288, .87 
New Mexico. -___.--.--.------------_----------- 5, 074, 442 169, 638 3 77, 900, 610 65 
1 Bet c LUC GP A ete A REPE 12, 466, 732 334, 757 214, 234, 560 . 86 
Washington... 491, 402 23, 868 8, 987, 000 . 91 
East of the Mississippi (except Mich.)......... 1, 014, 452 5 72, 524 6 24, 557, 000 |...........- 
Otal Se EE 58, 520, 635 5 1, 972, 638 | $ 1, 030, 280, 835 .88 


! In addition 2,969,041 tons were treated by straight leaching. 
? In addition 57,061,962 pounds of copper were recovered by straight leaching. 
3 Excludes 20,203,536 pounds of copper recovered from precipitates. 
- 4 Includes ore classed as zinc-copper ore. 
5 Includes concentrates from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 
6 Includes copper from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 


Copper ore, old tailings, etc., smelted in the United States in 1946, with content 
in terms of recovered copper, and copper produced from all sources, in terms 
of recovered copper 


Ore, old tailings, etc., smelted Copper from 
all sources, 
including old 


State slags, smelter 
Short tons Sopper pro- | Percent | cleanings, and 
of copper | precipitates 
(pounds) 
(pounds) 

O A AN A ees ee EE 4, 000 
EE EELER 432, 354 32, 995, 643 3. 82 1 578, 446, 000 
Calories cos coc coa case A 18, 478 2, 156, 600 5. 84 2 8, 480, 000 
(WOlOIRd EE 5, 192 83, 901 3. 70 2 3, 508, 000 
A EE , 275 2. 95 2 2, 076, 000 
hbri AAA PR VE a 43, 326, 000 
IBERIA EE, EE 3, 714, 000 
NEON 40 ee 20, 854 1, 598, 725 3.83 1 116, 962, 000 
DOV EE 65, 313 6, 442, 200 4. 93 1 97, 232, 000 
NOW MOXIQO S uiu eege 69, 562 1, 171, 082 .84 ! 100, 382, 000 
AAA eee tn ieee ai UE ie 152 10, 000 9. 29 14, 000 
(oc A SERPENS PENES 80 5, 000 3.13 6, 000 
Utah......... Seet 4,476 419, 124 4.68 1 228, 568, 000 
W OSD INP APA a a 43 16, 000 18. 60 9, 054, 000 
A Geet EE Se 19 2, 000 5. 26 2, 000 
East of the Mississippi (except Mich.) ............. 125, 240 1, 143, 000 . 46 25, 700, 000 

dioc E ————HÁ 742, 666 46, 396, 550 3. 12 1, 217, 474, 000 


1 Considerable copper was recovered from precipitates. 
2 Mostly from ores not classed as copper ores. 


COPPER 459 


Copper ores produced in the United States, 1942-46, and average yield in copper, 
gold, and silver 


Smelting ores ! Concentrating ores ! Total 

Year Yield Yield Yield Yield | Yield Value 

in cop- in cop- in COP- | per ton | per ton | PeT ton 

Short tons | per Short tons r | Short tons! pe in gold 

(per- per- pet in gold |in silver 

cent) cent) cent) | OUnce)| (ounce) | silver 
19042....... 2, 221, 191 4. 00 85, 865, 167 1. 02 92, 285, 626 1.09 | 0.0063 | 0.162 $0. 34 
1043....... , 151, 187 3. 64 92, 246, 622 .97 98, 119, 735 1.04 | .0055 . 142 . 29 
1944....... 1, 539, 436 3. 84 86, 302, 852 .94 91, 063, 648 .99 | .0050 . 130 .27 
1045....... 1, 036, 847 3. 52 73, 958, 665 .90 | 277, 472, 983 .93 | .0051 . 119 . 26 
1046....... 742, 666 3.12 58, 520, 635 .88 | 2 62, 232, 342 .91 | .0046 . 091 .23 


1 Includes old tailings, etc. 
2 Includes ore from Washington classed as zinc-copper ore. 


Smelter Production.—The recovery of copper by smelters in the 
United States from ores of domestic origin totaled 862,872 short 
tons in 1947, an increase of 44 percent from the total of 599,656 tons 
for 1946. Domestic smelter output constituted 51 percent of the 
world production during 1925-29 but dropped sharply in the succeed- 
ing years until 1934, when it was only 17 percent. From 1936 to 
1940 it fluctuated between 25 and 33 percent, in 1942-44 it was 
slightly above 35 percent, and in 1945-47 it ranged from 29 to 35 
percent. 

The figures for smelter production are based upon returns from all 
smelters handling copper-bearing materials produced in the United 
States. For Michigan the sum of furnace-refined copper and copper 
cast into anodes for electrolytic refining is included. The figures 
for blister copper represent the fine-copper content. Some casting 
and electrolytic copper produced direct from ore or matte is included 
in the smelter production. Metallic and cement copper recovered 
by leaching, is included in smelter production. | 

The quantity, in pounds, of copper produced by smelters in the 
United States and its value are shown by years for 1845-1930 in the 
Copper chapter of Mineral Resources of the United States, 1930, 
part 1. 


Copper produced (smelter output) in the United States, 1943-47, and total, 


1845-1947 
Year Short tons Value ! 
tr A A A RN EI NARI 1, 092, 939 $257, 934, 000 
hr EE 1, 003, 379 236, 797, 000 
lr EE 782, 726 184, 723, 000 
1040 EES 599, 656 172, 701, 000 
|i i AUN is Suda AA A E 862, 872 360, 680, 000 
Total 1845-1947 EEN 33, 894, 113 9, 049, 614, 000 


1 Excludes bonus payments of Office of Metals Reserve. 
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Copper smelters and refineries in the United States in 1947 


[Plants that treat primary materials mainly] 


Location Company Final product 
Arizona: 
Clarkdale............... Es Dodge Corp., 40 Wall St., New York 5, | Blister. 
Morenci.................]----. dO. iiL Lai Le cia pad eU I Nr Do. 
Douglas ` ooo... (or ENEE Do. 
Hayden................- American Smelting & Refining Co., 120 Broad- Do. 
way, New York 5, N. 
Inspiration.............. Inspiration Consolidated | Copper Co., 25 | Electrolytic. 
Broadway, New York 4, N. 
Miami International Smelting & Refining Co., Blister. 
Broadway, New York 4, N. Y. 
Superior... .............. Magma Copper Co., Superior, bd oli Do. 
Maryland: Baltimore........ American Smelting & Refining Co., 120 Broad- | Electrolytic. 
way, New York 5, N. Y. 
Michigan: 
Dancock 02... Quincy Mining Co. (Idle), 63 Wall St., New | Lake. 
York 5, N. Y. 
Houghton___....._.____- Copper Range Co. (Idle), Houghton, Mich ` Do. 
Hubbell................. Calumet & Hecla Consolidated Copper Co., Do. 
Calumet, Mich. 
Montana: 
Anaconda..............- Anaconda Copper Mining Co., 25 Broadway, | Blister. 
New York 4, N. Y. 
Great Pais `t, e EE Electrolytic. 
Nevada: McedGill.............  Kenneoott Copper Corp., 120 Broadway, New | Blister. 
York 5, N. Y. 
New Jersey: 
Carteret_...........___.- A Metal Co., 61 Broadway, New York | Blister and electrolytic. 
Perth Amboy........... American Smelting & Refining Co., 120 Broad- | Electrolytic. 
way, New York 5, N. Y. 
DOS sonde International Smelting & Refining Co., Do. 
Broadway, New York 4, N. Y. 
New Mexico: Hurley........ ee Copper Corp., 120 Broadway, New | Blister and fire refined. 
Or 
New York: Laurel Hill...... Phelps Dodge Refining Corp., 40 Wall St., | Blister and electrolytic. 
New York 5, N. Y. 
Tennessee: Copperhill. ...... ' Tennessee Copper Co., 61 Broadway, New | Blister. 
York 6, N. Y. 
Texas: 
El Paso................- A merican Smelting & Refining Co., 120 Broad- Do. 
way, New York 5, N. 
DG SPORE Phelps Dodge Refining Corp. ., 40 Wall St., | Electrolytic and fire refin- 
New York 5, N. Y. ed. 
Utah: 
Garfield -_-..-.....-..... American Smelting & Refining Co., 120 Broad- | Blister. 
way, New York 5, N. Y. 
Tooele... International Smelting & Refining Co., 25 Do. 
Broadway, New York 4, N. Y. 
Washington: Tacoma........ American Smelting & Refining Co., 120 Broad- | Blister and electrolytic. 


way, New York 5, N. Y. 


Refinery Production.— The refinery output of copper in the United 
States in 1947 was made by 11 plants; 8 of these employed the elec- 
trolytic method only, 1 the furnace process on Lake Superior copper, 
1 the furnace process on western ores, and 1 both the electrolytic 
and the furnace methods. 

Five large electrolytic refineries are on the Atlantic seaboard, three 
Lake refineries on the Great Lakes, and three electrolytic refineries 
west of the Great Lakes—one at Great Falls, Mont.; one at Tacoma, 
Wash.; and one at El Paso, Tex. In 1942 fire-refined copper was 
produced for the first time at the Hurley, N. Mex., plant of the 
Kennecott Copper Corp., and virtually all’ of the plant output was 
treated by this method in 1947. The. El Paso plant of the Phelps 
Dodge Refining Corp. produced fire-refined copper in addition to 
the usual electrolytic grade. Of the plants specified above, the Lake 
refinery of the Copper Range Co. has been idle since October 9, 
1945, and that of the Quincy Mining Co. since 1933. 
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In addition to the plants in the preceding paragraph, but included 
in the 11 active refineries noted, is the plant at Inspiration, Ariz., 
which is equipped to make electrolytically refined copper direct from 
the liquors obtained from leaching. Usually all of this copper is 
shipped as cathodes to other refineries, where it is melted and cast 
into merchant shapes; but in 1946 more than one-third went directly 
to consuming plants. None went directly to consumers after the 
second quarter of 1947. 

The 13 plants indicated constitute what commonly are termed 
"regular refineries." Of these plants, eight employ the electrolytic 
process, four the furnace process, and one both methods. "The elec- 
trolytic plants, exclusive of the one at Inspiration, have a rated 
capacity of 1,518,000 tons of refined copper a year. ‘They produced 
at the rate of 86 percent of capacity in 1947. 

The accompanying tables show the production of refined copper 
at regular refining plants, classified according to source, grade, and 
form in which cast. 


Primary and secondary copper produced by regular refining plants in the 
United States and imported, 1943—47, in short tons 


1943 1944 1945 1946 1947 
Primary: 
Domestic: ! | 
Electrolytic 2. `... PA ER 938, 727 837, 089 669, 705 475, 571 805, 718 
Lak04. AAA A ek e ee E 44, 867 41, 597 29, 995 21, 567 23, 998 
Casting.........- EE 98,485 | 95,166 76, 038 81, 291 79, 497 
: 1, 082, 079 973, 852 775, 738 578, 429 909, 213 
Foreign: 1 l 
Electrolytie..........................- 297, 184 247, 335 298, 128 300, 233 250, 757 
Casting and best select. ...............]: 2-22 222 2 |. 2-22 .--.- 94. 43d. lacere A 
Refinery production, new copper...... J, 379, 263 | 1,221,187 | 1,108, 599 878, 662 1, 159, 970 
Imports, refined copper 3........ DNE 402, 762 492, 395 531, 307 154, 371 :149, 478 
Total new refined copper made 
available. ..................-- z£....| 1,782,025 | 1,713,582 | 1,639,966 | 1,033,033 1, 309, 448 
Secondary: , 
Electrolytic t.. -----..------------- -a 114, 259 78, 402 5 84, 044 5 97,615 5 249, 560 
Castine o tgs We eo eee aes 8, 205 7, 996 - 12,618 7, 957 19, 525 
122, 464 86, 398 96, 662 105, 572 269, 085 


Grand EE eege 1,904,489 | 1,799,980 | 1,736,628 | 1,138, 605 1, 578, 533 


1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as accu- 
rate separation at this stage of manufacture is not possible. 

3 Some copper from Michigan is electrolytically refined at eastern refineries and is included as electrolytic 
copper. -> | 

3 Data include copper imported for immediate consumption plus material entering country under bond. 

4 Includes some secondary Lake copper. 

$ Copper from scrap at Lake refineries included under “casting” copper in 1945-47. 
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Copper cast in forms in the United States, 1946—47 


1946 1947 

Form EN 

Short tons | Percent | Short tons | Percent 
Wire DSS: ee ls a ie ed 502, 000 51 885, 000 62 
Cakes o a dd a ars 142, 000 15 178, 000 13 
A te ee 112, 000 11 11 
Ingots and ingot bars 102, 000 10 99, 000 7 
IR gene 115, 000 12 87, 000 6 
Other A ee 11, 000 1 20, 000 1 
d Ke EE 984, 000 100 | 1,429, 000 100 


In addition to the regular refineries, many plants throughout the 
country operate on scrap exclusively, producing metallic copper and 
a variety of alloys. The output of these plants is not included in 
the statements of refined-copper production in the preceding tables 
but is included in the following statement on secondary-copper 
production. 

Copper Sulfate.—The production of hydrous copper sulfate or 
bluestone by copper refineries in the United States was 24,600 short 
tons, having a copper content of 6,161 tons, in 1947 compared with 
20,300 tons, containing 5,070 tons, in 1946. The output of copper 
sulfate by plants other than the regular primary refineries totaled 
64,500 tons with a reported content of 16,115 tons in 1947 compared 
with 107,500 tons containing 26,886 tons of copper in 1946. Pro- 
ducers held 13,000 tons of copper sulfate at the beginning of 1947, 
total production was 89,100 tons, and shipments amounted to 86,600 
tons. Some small purchases were made by producers during the year, 
and producers used a quantity equivalent to 6 percent of shipments. 
Inventories at the year end were 10,200 tons. 


SECONDARY COPPER 


Secondary copper includes material recovered from remelting old 
copper and copper scrap and from the treatment of copper alloys or 
alloys treated without separation of the copper. The following table 
summarizes the production of secondary copper during. 1943-47. 
Detailed information appears in the Secondary Metals—Nonferrous 
chapter of this volume. 


Secondary copper produced in the United States, 1943-47, in short tons 


1043 1944 1945 1946 1947 
Copper recovered as unalloyed copper............... 137,883 | 102,135 | 112,856 | 136,909 303, 092 
Copper recovered in alloys !...---------------------- 948, 164 | 848,807 | 893,660 | 666, 637 658, 649 
Total secondary copper........................ 1,086,047 | 950,942 |1,006, 516 | 803, 546 961, 741 
From new scrap.-.-...-.------------------------- 658, 526 | 494,232 | 509,421 | 397,093 458, 365 
From old scrap. ........................-.. l.l... 427,521 | 456,710 | 497,095 | 400,453 503, 376 


SEED | SNES | SEE | Geers | SR 
Eee | oes | oases | eee 


Percentage equivalent of domestic mine output.. 100 98 130 132 113 


1 Includes copper in chemicals, as follows: 1943, 13,019; 1944, 13,357; 1945, 18,666; 1946, 19,192; 1947, 
ews 
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CONSUMPTION 


The following table gives figures on apparent consumption of copper 
in the United States, and data for a long period are available on this 
basis. In estimating apparent consumption it has been assumed that 
copper used in the manufacture of primary fabrications of copper is 
consumed. The method of calculating the quantity of copper avail- 
able for consumption is shown in the accompanying table. It should 
be noted that exports and stocks include some refined secondary copper 
that cannot be determined separately and also that actual consump- 
tion of new copper would differ from the figures shown in the table 
by changes in consumers’ stocks. Actual consumption of new copper 
doubtless did not drop in 1947, as shown by the calculation, and may 
have gained. The facts that an unusual quantity of copper refined 
from imported scrap is included in refined exports in 1947 and that 
a corresponding addition necessarily was not made to supplies of 
new copper distort the picture for that year, but the practice probably 
will not continue on a large scale. 


New refined copper withdrawn from total year’s supply on domestic account, 
1943-47, in short tons es 


1943 1944 1945 1946 1947 

Total supply of new Gonner 1, 782, 025 |1, 713, 582 |1, 639, 966 |1, 033, 033 | 1, 3u9, 448 
Stock at beginning of year..........................- 84, 000 68, 500 81,000 | 130,000 96, 000 
Total available supply........................- 3,866, 025 |1, 782, 082 |1, 720, 966 |1, 163, 033 | 1, 405, 448 
Copper exported 1... Lc ecc cessere cllc 175,859 | 68,373 | 48,563 | 52,629 | 147,642 
Stock at end of year.........----.---------.--.------ 68, 500 81,000 | 130,000 96, 000 - 60,000" 
244,359 | 149,373 | 178,563 | 148,029 207, 642 

Withdrawn on domestic account 2..................- 1, 502, 000 |1, 504, 000 |1, 415, 000 |1, 391, 000 | 1, 286, 000 


1 Includes refined copper in ingots, bars, or other forms. 
2 Adjusted for Office of Metals Reserve stock changes. 


The Bureau of Mines began to compile figures on actual consump- 
tion of copper in 1945. Details for 1945 and 1946 and preliminary 
totals for 1947 are shown in the accompanying table. Unlike the 
foregoing table, which attempts to eliminate all but new copper from 
measurement, the following one does not distinguish between new 
and old copper. It covers copper consumed in refined form. 

The down trend in use of cathodes and the sharp rise in consump- 
tion of wire bars in 1947 are noteworthy. RO 
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Refined copper consumed in 1945-46, by classes of consumers, and in 1947, 
in short tons 


Ingots | Cakes 


Class of consumer Cath- Wire and 


odes bars ingot ang Billets Other Total 
ars | 
1945: | 
Wire mills_....... ecc. 14 | 504,129 15, 488 |.........- A 519, 582 
Brass mills............... 239, 072 57,949 | 219,343 | 158,061 | 108,364 1, 880 784, 669 
Chemical plants.......... 105.5 esas 215 4, 800 67 5, 111 10, 298 
Secondary smelters....... 7, 943 |.......... 10, 543 | - 101 120 9 18, 716 
Foundries and miscel- 
neous.....-.-..------- 1, 585 326 30, 405 61 433 3, 197 46, 007 
Otel AA 258, 719 | 562,404 | 275,944 | 163,023 | 108, 985 10, 197 1, 379, 272 
1946: 
Wire mills. ........---...- 1,803 | ! 484, 004 15.2898 AA AAA a eee 1 501, 045 
Brass mills............... 1 97, 890 56, 834 |1170, 772 | 187, 614 | 1 102, 804 1, 678 1 617, 592 
Chemical plants.......... 60 [22i ciis ge SE VV A |. lel EE 5, 661 10, 153 
Secondary smelters....... 15180:|-:24:293« 12, 705 206 250 329 30, 670 
Foundries and miscel- | 
laneous..............-.- 2, 263 225 21, 054 180 645 2, 282 27, 549 
de) d E 1119, 196 | 1 541, 063 | 1 225, 101 | 188, 000 | 1 103, 699 9,950 | 1 1, 187, 009 
E Eeer 77,067 | 815,742 | 159,193 | 222,595 | 173,779 6, 043 1, 454, 419 
1 Revised figure. 


The following table gives domestic stocks of copper as reported by 
primary smelting and refining plants. Stocks of blister and anode 
copper in transit from smelters to refineries are included under 
blister copper. 


Stocks of copper at primary smelting and refining plants in the United States at 
end of year, 1943—47, in short tons 


Blister and Blister and 


Refined materials in Refined | materials in 
Year copper process of Year copper process of 
refining ! refining ! 
1043 EE 68, 500 241, 000 || 1040 2 2 96, 000 254, 000 
1944 ........-........-.- 81, 000 311, 000 || II oocococooomoo.. 60, 000 213, 000 
1945_......-..----------- 130, 000 331, 000 


1 Includes copper in transit from smelters in the United States to refineries therein. 


Over-all industry stocks of copper showed a further drop in 1947 as 
efforts to fill demand were continued. Although total stocks de- 
clined, unfilled orders on producers’ books dropped to less than 
one-third of the tonnage at the beginning of the year. 

Producers’ (smelters and refineries) stocks of crude and refined 
copper totaled only 273,000 tons at the end of 1947, or a drop of 
22 percent. 

At the end of 1947 the Office of Metals Reserve held 9,986 tons of 
electrolytic and fire-refined copper in cathodes, shapes, and in-process 
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copper, a decrease of 89 percent from the 92,758 tons at the beginning 
. of the year. The foregoing stocks are on an ownership basis and 
therefore duplicate, in part, stocks of refined and in-process copper 
reported by the refineries, which are on a physical-plant basis. 

Fabricators held 423 432 tons of refined copper (including in- 
process metal and primary fabricated shapes) at the end of 1947, 
according to the United States Copper Association, or a gain of 3 
percent over inventories at the beginning of the year. The feature 
of fabricators' stocks, however, was the drop to considerably less than 
one-third in stocks deficit compared with unfilled orders. The 
deficiency of stocks compared with booked orders was 104,922 tons 
at the end of the year compared with 342,632 tons 12 months earlier. 

Figures compiled by the Copper Institute show that domestic 
stocks of refined copper decreased from 104,704 tons at the end of 
1946 to 76,035 tons at the end of 1947. Inventory data of the Bureau 
of Mines and Copper Institute always vary owing to somewhat 
different bases. Before 1947, a primary reason was that Copper 
Institute coverage was limited to duty-free copper. The inclusion 
by Copper Institute of all copper after January 1, 1947, reduced the 
differences chiefly to variations in individual interpretation. In the 
Bureau of Mines classification, cathodes to be used chiefly for melting 
and casting into shapes are ‘considered stocks in process and not 
refined stocks. 


Stocks of copper in fabricators’ hands at end of year, 1943-47, in short tons 


Unfilled pus x T 
Stocks of re- a509 0 Working | Unfilled sales | ^XC655 Stocks 
efined cop over orders 
fined copper ! per from Stocks to customers booke 
producers 
1048 EE 353, 948 90, 807 299, 796 465, 258 — 320, 2 
AS is 334, 017 53, 538 289, 160 285, 654 — 187, 259 
ÄER 375, 618 44, 100 268, 490 362, 436 —211, 208 
Är EEN 411,013 59, 421 286, 418 526, 648 —342, 632 
A URS 423, 432 103, 765 293, 859 338, 260 —104, 922 


1 Includes in-process metal and primary fabricated shapes. Also includes small quantities of refined 
copper held at refineries for fabricators’ account. 


PRICES 


Reports to the Bureau of Mines from copper-selling agencies 
indicate that 1,160,000 short tons of copper were delivered to domestic 
and foreign purchasers (excluding deliveries of foreign copper to the 
Office of Metals Reserve) in 1947 at an average price (f. o. b. refinery) 
of 20.9 cents a pound, or 70 percent above the level prevailing for the 
years 1942-46. The averages for 1942—47 exclude E paid for 
overquota outputs of individual mines, which were first applicable to 
. February 1942 tonnages. 


819496—49—-2 
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Average monthly quoted prices of electrolytic copper for domestic and export 
shipments, f. o. b. refineries, in the United States, 1946-47, in cents per 


pound 


1946 1947 
Month Domestic | Domestic Export Domestic | Domestic Export 
f.o. b f.o. b. f. o. b. f. o. b. f.o. b f. o. b. 


refinery ! refinery 2 | refinery ? | refinery ! refinery 2 | refinery ? 


a e ers, 


January -------------------MM 11. 87 11. 775 11. 700 19. 45 19. 270 19. 926 
Is ose ect see e 11. 87 11. 775 11. 700 19. 87 19, 349 20. 403 
e A ae a 11. 87 11. 775 11. 842 21. 12 20. 911 22. 206 
AURA ix: AS pee 11. 87 11. 775 12. 159 21. 37 21. 225 23. 315 
Hy o cu c UU LL 11.87 11. 775 13. 780 22. 19 22. 105 23. 591 
LEE EE D cet 14. 15 14. 055 14. 430 21. 50 21. 348 21. 642 
July. om ccc A 14. 25 14. 150 15. 406 21.37 21. 226 21. 359 
IA 14, 25 14. 150 16. 091 21. 37 21. 225 21. 326 
September. ................... 14. 25 14. 150 16. 486 21.37 21. 225 21. 388 
Octobe? li luo be 14. 25 14. 150 17. 094 21.37 21. 209 21. 389 
November. ..................- | 17. 08 17. 036 17. 619 21.37 21. 200 21 460 
December. ................... 19. 37 19. 275 19. 183 21. 37 21. 200 21. 488 
Average for year........ 13. 92 13. 820 14. 791 21. 15 20. 958 21. 624 


1 As reported by The American Metal Market Co. 
2 As reported by Engineering and Mining Journal. 


Average yearly quoted prices of electrolytic copper for domestic and export 
shipments, f. o. b. refineries, in the United States, and for spot copper at 
London, 1938-47, in cents per pound 


1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1045 | 1946 


^ AES | AcE | eS | ee, | comedia ptm | _ _Rr A | Gees (| woe 


Domestic f. o. b. refinery !...| 10.10 | 11.07 | 11.40 | 11.87 | 11.87 | 11.87 | 11.87 | 11.87 | 13.92 | 21.15 
Domestic f. o. b. refinery 3. __} 10.000| 10.965} 11. 206| 11. 797| 11. 775| 11. 775| 11. 775| 11. 775| 13. 820| 20. 958 
Export f. o. b. refinery 2. ...- 9.695) 10.727] 10. 770| 10.901] 11. 684| 11. 700| 11. 700} 11.700| 14. 791] 21. 624 
London spot 23_.._..-....... 9. 912/4 10.066| (5) (5) (5) (5) (5) (5) (5) (5) 


1 As reported by The American Metal Market Co. 

3 As reported by Engineering and Mining Journal. 

3 Conversion of English quotations into American money based on average rates of exchange recorded by 
Federal Reserve Board. 

4 Average for 8 months; thereafter, London Metal Exchange dealings suspended. 

$ No quotations. See text for official maximum price changes. 


History of Premium Price Plan As early as 1941 the Office of 
Price Administration began studying means of encouraging the. pro- 
duction of copper by marginal mines without raising the ceiling price. 
Late in 1941 arrangements were made for Government purchase of 
copper from three Michigan companies at 1 cent a pound above 
“out-of-pocket” costs, and in January 1942 it was announced that the 
Metals Reserve Company would purchase copper output above quotas 
at 17 cents a pound, Connecticut Valley, or an A bonus of 5 cents a 
pound. Quotas were assigned by the Office of Production Manage- 
ment and the Office of Price Administration; and beginning February 
1, 1942, production above assigned quotas was eligible for the premium. 
When individual quotas were established, the mines falling into pre- 
ferred classes were found largely to have zero quotas, which meant that 
the total quantities produced were entitled to bonuses. In the begin- 
ning well-established, large properties were assigned such high quotas 
that they were able to obtain virtually no benefits from the plan. 
Later, many quotas were revised downward to eliminate inequities 
and to take care of increased costs of production. Provisions were 
made to enable high-cost sections of mines not getting premiums to 
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participate in the benefits, thus adding to supplies copper that other- 
wise would not have been produced. Flexibility in the operation of 
the plan was attained by changes, chiefly downward, in production 
quotas, but there were some special provisions to take care of cases 
where the ceiling price plus the bonus fell below mine costs, and in 
‘some instances as much as 27 cents a pound was paid for Government 
copper purchases. Subsequently an additional cent and later more gen- 
erous allowances were possible as exploration premiums. The original 
plan was for 2% years; it was extended in January 1943 to July 31, 1945, 
and was later extended first to the end of June 1946 and then to June 
30, 1947. Several bills for further extension of the plan have been 
submitted, but none had been agreed to by the end of the fiscal year 
1948. 

The accompanying table shows premium-payment data for Febru- 
ary 1942 through June 1947. Ceiling-price restrictions on copper 
ended along with most remaining commodities in November 1946. 
Immediately thereafter the price rose to a point where further A 
bonuses were not applicable; that is, the price was above the 12-cent 
ceiling plus a bonus of 5 cents. Data on bonus payments in 1947 
cover total quantity and value only, and these were 41,391 short tons 
and $2,148,937, respectively. 

Bonuses were paid on 10.77 percent of production in 1942, 22.88 
percent in 1943, 25.47 in 1944, 27.43 in 1945, 34.78 in 1946, and 9.61 
in 1947. The high percentage in 1946 is explained in part by lengthy 
strikes at some of the lower cost copper-producing properties in that 

ear. 

d London Price.—Official maximum prices in the London market, 
which were £117 (equivalent to 21.05 cents a pound) per long ton for 
electrolytic copper when 1947 began, were advanced £10 to £127 ` 
(22.83 cents) effective February 28 and another £10 to £137 (24.63 
cents) on March 31. Subsequently the maximum price was reduced 
£5 to £132 (23.73 cents) on July 14, at which level it remained 
through the remainder of the year. Parliament debated in July the 
advisability of the British Government policy of bulk buying, which 
apparently was contributing to the rise in world copper and zinc 
prices. The price gains in 1947 followed 1946 increases of £10 on 
April 8, £12 on July 1, £14 on November 13, and £19 on January 1, 
1948, or a total during the 2-year period of £75. The 2-year gain of 
£75 is 21 percent greater than the price of £62 that prevailed through- 
out the war period. 
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FOREIGN TRADE ! 


The prewar movement of copper from producing to consuming cen- 
ters was widely disrupted by the war. Before the war the United 
States, through its smelting, refining, and fabricating facilities, handled 
large quantities of foreign crude materials, which were subsequently 
exported in finished form for consumption abroad. Such copper was 
not subject to the United States import tax because the copper was 
not for ultimate consumption here. With the onset of World War II 
in 1939, United States needs for copper for its huge armament require- 
ments absorbed all the copper that entered the country. The prewar 
flow was not resumed after the end of hostilities largely because of 
the enormous demand in the United States and the barriers to trade 
imposed by various governments. In 1947 the United States con- 
tinued to require all and more than the quantities received from 
abroad, and exports of domestic metal were subject to strict controls. 

The excise tax of 4 cents a pound on copper imported into the 
United States was recessed by a bill signed by President Truman in 
April, effective April 30, 1947, through March 31, 1949. 


IMPORTS 


Total receipts of unmanufactured, copper gained 5 percent in 1947 
but were equivalent to only half of the average annual quantities re- 
ceived in 1944-45. Entries of copper in crude forms increased, but 
entries of the important unrefined and refined classes dropped 13 and 
3 percent, respectively, marking continuation of the declines since 
1945. Ores and concentrates were received in larger quantity, par- 
ticularly from Chile, Canada, Peru, Cuba, Bolivia, and the Republic 
of the Philippines. Canada, Mexico, and Peru supplied larger quan- 
tities of regulus, black or coarse copper (the least important class from 
& tonnage standpoint). Yugoslavia furnished an important quantity 
of unrefined copper in 1947, the first such receipt since 1939, and 
Mexico and the Union of South Africa shipped greater quantities than 
in 1946, whereas receipts from Northern Rhodesia, Belgian Congo, 
the United Kingdom, and Ecuador dropped to none, and those from 
Turkey, Chile, and Peru declined significantly. Receipts of refined 
copper from Chile rose 5 percent, but were only about one-third of 
the high record imports in 1944. Imports from Canada dropped 93 
percent to 1,180 tons; 3,226 and 2,000 tons, respectively, were received 
from Japan and Peru, contrasted with none from each in 1946. 


Copper (unmanufactured) imported! into the United States, 1943-47 


[U. S. Department of Commerce] 


Year Short tons Year Short tons 
1943 oru soc do a 716, 596 AA 74 aa 393, 275 
AAA A A ee 785, 211 A EECH 413, 890 
1945 853, 196 


1 Data include copper imported for immediate consumption plus material entering country under bond. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Copper (unmanufactured) imported into the United States, 1946—47, by countries, 
in short tons ! 


[U. S. Department of Commerce] 


E ee Old and 
, ack or ac er scrap cop- 
Ore cone coarse cop-| and con- ee per, fit only 
Country (copper (Copper per and verter COp-| piat Gei SC for tremanu- 

: conten cemen per in pigs ure; an 

content) (copper lor converter) ` Dë scale and 

content) bars clippings 

1946 
RT SO te AAA WEE aa ot GE 71 
Belgian Congo. (c Were ce oe A A409. sorte neti EE 
BOVIS A a os Gat E AAA eee Se oe AE DEES 
E 1 8, 353 160.1 scs 17, 193 520 
Chile ois aa 1, 279 2, 191 1 66, 867 136, 312 37 
OUD A eee te S vr, et PRA A as o 
MCUAd AAA AA a DR ce eee ee 2, 931 EE 3 
AE WC EE 3, 242 5, 038 338 O PS EE 
Newfoundland and Labrador.|............ 3, 231 2 ARA Beso scu 22 
Northern Rhodesia 3. — 2 EE 11:082 AA EEN 
uo] AAA AA 99 3, 731 164 26 980 E RA EE 
MOP RA, A A EES 15414 A A 
Union of South Africa. .......]...........- 137 64 4, 297 866 32 
United Kingdom APA, AA, A Ee 2,023 EEN 63 
Other countries. .............. 161 119 "E PAPE A WEEN 358 
Total. costs di 4, 784 40, 061 732 192, 221 154, 371 1, 106 
1947 

AUS out ca 2 2-020] AAA IA A 196 
ee AA yee A AEs 337 06.415 AA E A DEEN 
MA eS 29 18, 468 2, 126 1, 180 4,651 
A A 6, 586 13, 072 321 59, 885 143, 0 
¿2 EE 50 E AAA AAA IA 55 
0d AAA A A AA 1090 AMA AAA 
WT A EA 132 113. E PAIS EEEE A A EE 
hierro NN A AAA A A AN 3, 226 |..... Acto 
Mexico. .....................- 5, 447 4, 158 1, 763 64, 410 66 62 
Newfoundland and Labrador.|............ 3, 7.» EE, A sb 42 
1) SO RE PE e 387 7, 326 906 21, 978 2,000 |..........-- 
Philippines, Republic of. .....|............ 2 130 EE lo sirios d ea 55 
Union of South Africa... ...... 1, 658 65 49 7,903 DEE 91 
YUPOSIAVIA -----------------|------------ Wa details 10:145. EE EE 
Other countries. .............. 169 10 EE AO AA 551 
Total eena 14, 665 71, 193 5, 223 167, 378 149, 478 5, 953 


" 1 Des include copper imported for immediate consumption plus material entering the country under 
ond. 

2 Less than 1 ton. 

3 Tonnages credited to Southern Rhodesia by the U. S. Department of Commerce have been added to 


Northern Rhodesia. 
EXPORTS 


Refined copper resumed its prewar place as the chief copper export 
class in 1946 and maintained this position by a wide margin in 1947. 
Exports of refined copper almost trebled in 1947 as compared with 
1946, but 1946 was only one-sixth of the prewar (1935—39) annual 
average. The United Kingdom, which dropped to third place as a 
destination of refined copper in 1946, returned to first place in1947 
and accounted for most of the gain in refined shipments. Other gains 
were made in 1947 by the Netherlands, Italy, India, Argentina, 
Belgium and Luxembourg, Poland, Switzerland, and others in descend- 
ing order of magnitude. Losses were recorded for Brazil,France, 
China, and others. All other classes of exports, except rods and 
insulated wire and cable, gained, as shown in the accompanying table. 
Insulated wire and cable continued the decline in progress since the 
all-time peak was established in 1944. 
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Copper exported from the United States, 1943-47 


[U. S. Department of Commerce] 


Ore, con- 
centrates, 
composi- Refined Other 
tion metal, | copper and Total (except “Other copper Grand 
and unre- | manu- copper manufactures") | manufac- total 
Year fined cop- tures tures ! 
per (copper 
content) 
Short tons Value 
A ce oe eee ee eect 1, 240 294,459 | 295,699 | $107, 598, 224 | $1, 121, 230 |$108, 719, 454 
EE Ee (2) 237, 515 237, 515 101, 837, 979 859, 421 | 102, 697, 400 
A eS eee ee ek 34 132, 555 132, 589 54, 212, 247 | 1,000,008 | 55, 212, 255 
1940 ege eener 23 97, 475 97, 498 37,114,211 | 1,472,662 | 38, 586, 873 
Ee 115 196, 999 197, 114 99, 907,924 | 2, 580,974 | 102, 488, 898 


1 Weight not recorded. 
2 Less than 1 ton. 


Brass and bronze exported from the United States, 1946-47 ! by classes 


[U. S. Department of Commerce] 


1946 1947 
Class 
Short tons Value Short tons Value 

A A E A A 1, 708 $485, 110 1, 287 $521, 433 
Serap and old cuca llas 1, 184 301, 056 3, 157 1, 061, 627 
Bars and E e e Saus a te ae 4, 2 1, 756, 332 5, 336 2, 872, 470 
Plates and: sheets: coronar tapada dra 3,038 | 1,615, 675 5, 976 4, 224, 152 
Pipes and Ee EEN 1,712 | 1,080, 028 2, 895 2, 345, 650 
Pipe MUDES A E er a ac 360 549, 646 467 777, 858 
Plumbers’ brass goods_.........-.---------------------- 913 | | 1, 723, 906 1, 885 4, 085, 322 
Wire of brass or bÞronZe------------------------------0 2,338 | 1, 768, 803 3, 201 3, 257, 442 
Brass wood SCreWS------------------------------------- (2) 123, 693 (2) 185, 082 
Hinges and butts of brass or bronze. ..................- (?) 120, 264 (2) 239, 756 
Other hardware of brass or bronze (2) 557, 127 (2) 1, 388, 781 
Other brass or bronze manufactures. ................... (2) 5, 039, 066 (2) 6, 841, 834 

(ci AAA A E 15, 120, 706 |... Liz. 27, 801, 407 


! Minerals Yearbook, 1946, p. 478, should read as follows: 1945: Bars and rods, 2,665 short tons, $1,027,997; 
other brass or bronze manufactures, $3,265,094; total, $18,882,251. 
2 Weight not recorded. 


Unmanufactured brass (ingots, bars, rods, plates, and sheets) exported from the 
| United States, 1943-47 


[U. S. Department of Commerce] 


Year Short tons Value Year Short tons Value 
ti cas ete aibi ec tet. 94, 617 $36, 347, 655 || 1946_..------------------ 8, 990 $3, 857, 117 
1044. Leon Endet 128, 852 46, 610, 439 || 1947...................- 12, 599 7, 618, 055 
lr EE EE 33, 781 11, 833, 013 


Copper sulfate (blue vitriol) exported from the United States, 1943-47 


[U. S. Department of Commerce] 


Year Short tons Value Year Short tons Value 
1. oe i 30, 367 $3, 074, 668 || 1946_.------------------ 41, 345 $4, 076, 850 
1044... EEN 28, 922 2, 843, 941 |] 1047 nu 84, 021 4, 099, 551 


A E A 34, 967 3, 419, 332 
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WORLD REVIEW 


All important copper-producing countries, with the ‘possible excep- 
tion of the U. S. S. R., for which precise data are not available, shared 
the increase in world copper output in 1947. General improvement 
in the labor situation was chiefly responsible for the larger world total. 

World mine production of copper, 1941-47, in metric tons 


[Compiled by B. B. Mitchell] 


Country 1045 1947 
North America: 
anada... -2-2-2 215, 416 204, 382 
Sl A A e 9, 067 13, 729 
Mexico-..------------------ 61, 680 64,811 
Newfoundland. ............ 4, 693 3, 853 
United States. ............. 701, 154 168, 892 
Total North America... 992,010) 795,961) 1,055, 667 
South America: 
Bolivia 1... ------.---...-. 6, 097 6, 
CDO ooo sets rones cose 446, 398 414, 478 
Ecuador 3. 3, 289 172 
DIU nee E ace eum ee 31, 916 26, 629 
Total South America..... 487, 700 447, 520 
Europe: 
Austria... 20 259 
Finland sossen eede 14, 978 17, 418 
France..................-.. 327 71 
Germany 3................- (4) 6 17, 500 
Hungary e eir Ra (4) 3 300 
Italy ?......................]| 3,9401 4,3501  9*2,889]..........]......-..- (4) 
Norway.......-....---.--.- 5, 203 18, 608 
Spain eae ee 8, 300 3 11, 800 
Sweden. ................--- 14, 926 14, 068 
U;B.58.R.355... cose 160, (4) 
Yugoslavia np... (4) (4) 
Total Europezg 236, 500} 223,000} 250,000) 255,000 
Asia: 
China 91 — |... .......- 623 915 
OCYDIUS TL... og meee24lemznn-x--d5snsemseee-b -DAA A US] ESPA 12, 681 
Ormosa8................-... (4) 
India EE 6, 230 5, 462 
E MAA 27, 984 21, 892 
Korea (South). 1, 251 389 
Netherlands Indies......... (4) (4) 
Philippines, Republic of. _ (4) 2, 502 
Turkey oc da 9 9, 858 9 10, 080 
UB. D. AA (8) (8 
Total Asia 3313_____.._... 48, 000 56, 000 
Africa: 
AAA 9 A © A A | 4M A + AAA AA 
Belgian Congo 9............ 160, 200 150, 840 
French Morocco... .......- 170 268 
Portuguese West Africa. ...|.......... 28 
Rhodesia: : 
Northern 8... 197, 192 195, 846 
Southern............... (4) (4) 
South-West Africa3......--| (4) | 1,600) 5,000) (9  |.........|.---..-... 3, 100 
Union of South Africa... ` ` 24, 016 29, 330 
Total Africa.............. 381, 706 379, 412 
HSN el deene 24, 914 13, 334 
World total?12 ......... 2, 562, 060| 2, 711, 000, 2, 710, 000| 2, 520,000) 2, 157, 000| 1, 850, 000| 2, 210, 000 
1 Copper content of exports. 8 Output from U. S. S. R. in Asia included with U. S. 8. R. 
? United States imports. in Europe. 
3 Approximate production. ? Smelter product. 
1 Data not available; estimate by 1° Data represent areas designated as Free China during the 
authors of chapter included in total. period of Japanese occupation. 
$ British and Russian zones only. 11 Preliminary data for fiscal year ended Mar. 31 of year follow- 
6 January to June, inclusive. ing that stated. 


7 According to Yearbook of American 12 Incomplete data. 
Bureau of Metal Statistics. 13 Includes estimate for Burma. 
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World smelter production of copper, 1941-47, in metric tons 
[Compiled by B. B. Mitchell] 


Country 1941 1942 1943 1944 1945 1946 1947 
North America: 
Canada ..................- 1 254,489) 1 244,040, 1232,740| 1224,049| 1198, 427 150, 862 180, 393 
Mexico...................-. 40, 914 44, 729 43, 013 32, 974 53, 287 52, 371 58, 475 
United States 2.._.....-.-.. 1, 015, 346| 1,111, 458| 1, 103, 918| 1,022,382) 784,173) 592,229) 857,007 
Total North America....| 1,310, 749| 1, 400, 227| 1,379,671] 1,279, 405| 1,035,887] 795, 462] 1,095, 875 
South America: i " 
NAAA te 453, 594| 477,733] 489,320) 489,906) 440,289) 351,989) 399, 415 
Ecuador EE A EA 4, 030 3, 708 3, 285 2, oan 
Ne AA 28, 289 29, 473 28, 215 26, 888 25, 639 19, 703 17, 750 
Total South America..... 481, 883 507, 2061 521, 565 520, 502) 469, 213 374, 351 417, 165 
Europe 
RT il 2, 517 2, 761 5,711 6, 051 1, 454]. ......... 496 
Belgium 5... issu 15, 820 16, 950 18, 320 4 Tt See rez 5 
Finland. .................. T 13, 263 15, 535 6, 756 13, 686 20, 952 21, 087 
France $... ooo 659 407 122 6, 213 9, 696 13, 599 
Germany 7................- 44, 400 38, 300 31,300 24, 000 8 19,167| $818,332 
LEE 2, 917 DOTY E E (5) ( 
Norwag 5, 017 4, 597 2, 014 937 1, 692 7, 549 7, 884 
Rumania..................- 70 5) 1, 116 ( 
Spain _------------------- 8,900| 11,590} 10,952} 10,891 8, 147 7, 858 
Sweden. ........... LL... 11, 879 15, 147 15, 038 15, 062 18, 249 14, 471 18, 169 
U. S. S. R. 10 oo at 160, 60, 000 130, 000 130, 000 160, 5 (5) 
Yugoslavia................. : 32, 000 27, 22, 700 (5) (5) (5) 
Total Europe ?........... 284,000} 296,000;  258,700| 220,800}  207,600| 260,000} 270,000 
Asia: 
Ching cL c ccc. 111,590| 111,255} 111,146] 111,030 623 947 915 
ele HEES 6,116] - 5,968 6, 198 5, 822 6, 096 6, 412 6, 426 
JAPA as oat pF le altea 12 100, 526| 12 102, 062| 12 119, 858| 12 102,352) 12 26, 871 23, 043 36, 812 
ée EE 3, 806 4, 330 4, 554 5, 193 13 427 13 527 13 392 
RA 10, 509 8, 258 9, 730 11, 050 9, 858 10, 050 10, 080 
U.B.S. AA (10) (10) (10) (10) (10) (10) (10) 
Total Asia 7. 122,600} 121,900! 141,500] 125,500! 43,900)  41,000| 55,000 
Africa: zu 
Belgian Congo. ............ 162,167| 165,988)  156,850|  165,484|  160,200|  143,885| 150,840 
Northern Rhodesia......... 231,917| 250, 564 255,027, 224,397 197, 192 185, 865 195, 846 
Union of South Africa____-- 19, 962 23, 877 22, 150 22, 397 23, 665 26, 723 29, 026 
Total Africa.............. 414,046] 440,379, 434,027, 412,278) 381,057) 356,478 375, 712 
AUSLTalid. sce oo tt 22, 016 25, 004 20, 785 20, 217 20, 827 23, 023 19, 613 
World total ?............. 2, 635, 000! 2, 790, 000! 2, 756, 000! 2, 579, 000! 2, 158, 000! 1, 850, 0001 2, 230, 000 


1 Copper content of blister produced. ] 

? Smelter output from domestic and foreign ores, exclusive of serap. Production from domestic ores only, 
exclusive of scrap, was as follows: 1941, 876,401; 1942, 987,004; 1943, 991,492; 1944, 910,245; 1945, 710,073; 1946, 
543,996; 1947, 782,780. The diversion during the war of Belgian Congo matte from its previous destina- 
lon, Belgium, for resmelting in the United States resulted in some duplication. The movement ended in 


3 United States imports. te A 

4 Figures represent blister copper only. Belgium reports a large output of refined copper which is not in- 
cluded above as it is believed produced principally from crude copper from Belgian Congo and would there- 
fore duplicate output reported under the latter country. 

5 Data not available; estimate by authors of chapter included in total. 

6 Exclusive of material from scrap. 

? Approximate production. 

8 British zone only (includes scrap). S 

? January to June, inclusive. 

10 Output from U. S. S. R. in Asia included with U. S. S. R. in Europe. . 

1! Data represent areas designated as Free China during the period of Japanese occupation. 

12 Preliminary data for fiscal year ended Mar. 31 of year following that stated. 

13 South Korea only. 


Belgian Congo.—Belgian Congo continued to rank fifth or sixth in 
copper production in the world, the unknown factor being the size of 
production in the U. S. S. R. Output rose from 143,885 metric tons 
in 1946 to 150,840 in 1947; the 1947 total was 9 percent less than the 
all-time record of 165,938 tons in 1942. Installation of a new hydro- 
electric power station at Koni on the Lufira River is in progress, and the 
company hopes to have it in operation in 1949. "The new additions 
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were expected to double the capacity of the Kipushi and Kolwezi 
concentration plants. The possibility of opening the Kansanshi cop- 
per and gold mine “covering about 475 acres in North Western 
Rhodesia on the Congo Border," said to have had ore reserves approxi- 
mating 4,000,000 tons averaging 3.65 percent copper when it was 
closed in March 1938, was mentioned ? recently. An economic treat- 
ment method must be found. 

Canada.—Production of copper in Canada advanced 22 percent 
in 1947, paralleling the trend in all of the most important copper- 
producing areas of the world. Despite the rise, however, the 1947 
total was lower than in every year except 1946, since 1936, and was 
22 percent less than the annual average for 1936-45; it was 31 percent 
below the all-time peak output of 327,797 short tons in 1940. The 
value of copper production gained 96 percent ia 1947 as compared 
with 1946, owing in part to the larger output but chiefly to the advance 
of 5.125 ceats in the official Canadian price for copper in January and 
T the further rise following removal of price controls for copper in 

une. 

Continuing conditions of inadequate labor supply accentuated by 
labor strikes impeded copper production m Canada in 1947. In- 
sufficient power was an added deterrent in some areas. 


Copper produced (mine output) in Canada, 1943-47, by Provinces, in short tons 


: 1947 (pre- 

Province 1943 1944 1945 1946 liminary) 
British CGolumhbia 022 ---- 21,111 18, 152 12, 876 8, 750 19, 894 
DES AAA AR 19, 008 21, 939 20, 563 19, 251 14, 800 
6) 61 e ¿coacciones ar i 138, 920 142, 654 119, 726 89, 712 114, 050 
UC DOC? oc occisi de a 65, 582 54, 027 51, 342 34, 899 42, 350 
Saskatchewan. ...................-. Lll... 42, 974 36, 757 32, 950 31, 356 34, 200 
Northwest Territories. .................... |... ........- A A EAS E 
Total oi 287, 595 273, 535 237, 457 183, 968 225, 294 


More than half of Canada's copper output usually comes from the 
aickel-copper ores of the Sudbury district, Ontario; in 1946 the propor- 
tion dropped to 49 percent, but it rose to 51in 1947. The International 
Nickel Co. of Canada, Ltd., is the largest producer. in the Province and 
in Canada. Mines and smelters operated coatinuously throughout 
the year but were handicapped by an acute manpower shortage 
lasting from April to October. Underground development totaled 
54,790 feet, compared with 48,673 in 1946, bringing the total footage 
of underground development to 1,239,508 at the year end. A total 
of 10,406,644 short tons of ore was mined, compared with an average 
of 9,996,750 for the three preceding years. Proved ore reserves at the 
ead of 1947 were 221,843,000 tons containing 7,171,000 tons of nickel- 
- copper, an increase over the 217,142,000 tons containing 6,861,000 
tons at the beginning of the year. Copper sales amounted to 110,336 
tons compared with 74,889 tous in 1946. The Falconbridge Nickel 
Mines, Ltd.—the other important producer in Ontario—hoisted 
730,965 tons of ore; reserves at the Falconbridge mine on December 
31, 1947, totaled 8,279,000 tons containing 1.66 percent nickel and 
0.87 percent copper, or relatively unchanged from the beginning of 
the year. 

- 3 The Mining Journal (London), Company News and Views: Vol. 229, No. 5842, August 9, 1947, p. 501. 
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Quebec again ranked second in copper production but supplied 
only 37 percent as much as Oatario. Noranda Mines, Ltd., is the 
outstanding producer in the Province. A total of 516,705 tons of ore 
was hoisted at the Horne mine in 1947; 194,601 tons were milled, and 
359,631 tons of ore and concentrates were smelted. The smelter 
also treated 289,123 tons of custom material. Copper output for the 
Horne mine was 14,928 tons out of a total smelter output of 42,659 
tons. In addition to copper, the Horne mine produced 85,462 ounces 
of gold and 319,215 ounces of silver. Developed ore reserves above 
the 2,975-foot level were 4,800,000 tons of sulfide ore averaging 7.15 
percent copper, 14,480,000 tons of sulfide ore averaging 0.66 percent 
copper, and some siliceous fluxing ore. A labor strike, mentioned in 
the report of this series for 1946, caused suspensioa of production 
during the first 2 months of 1947, although the strike ended on 
February 9. The labor force averaged 1,288 at the end of 1947, 
an improvement over the recent past but a substantial drop as com- 
pared with a prewar normal force of 1,800. A total of 209,310 tons 
of ore, containmg 3.37 percent copper, 6.70 percent zinc, 0.032 ounce 
gold, aud 2.32 ouuces of silver per ton, was milled by Normetal 
Mining Corp., Ltd. The copper concentrate was smelted at Noranda, 
and the zinc was shipped to the United States. Estimated ore re- 
serves were 1,760,000 tous of ore containing 3.64 percent copper and 
7.63 percent zinc. After treating 393,950 tons during the year, the 
ore reserves of Waite Amulet and its subsidiary totaled 1,765,000 
tons at the end of 1947, compared with 2,100,000 at the beginning 
of the year. The Waite ore body is exhausted. Canadian Copper 
Refiners, Ltd., controlled by Noranda, operated at only 79 percent of 
capacity ia 1947; but plans were being prepared for expansion, 
nonetheless, to take care of expected increases in refinery receipts 
originatiug in the East Sullivan and probably the Quemont properties. 

The Hudson Bay Mining & Smelting Co., Ltd. (Flin Flon mine) 
and Sherritt Gordon Mines, Ltd., supply the copper output of Mani- 
toba and Saskatchewan. A total of 1,855,035 tons of ore, averaging 
2.6 percent copper, 4.4 percent zinc, 0.083 ounce gold, and 1.17 
ounces of silver to the ton, was mined and milled at the Hudson Bay 
property. The copper smelter treated 412,901 tons of Hudson Bay 
ores and concentrates and 30,621 tons of custom concentrates.  Pro- 
duction of refined copper for company account amounted to 41,359 
tons at the property of Sherritt Gordon Mines, Ltd.; 359,031 tons of 
ore were milled, yielding 7,342 tons of copper, 3,082 ounces of gold, 
121,843 ounces of silver, and 8,217 tons of zinc concentrate. Produc- 
tion was entirely from the West mine, and no new ore was found during 
the year; reserves on December 31 aggregated 1,008,000 tons, of 
which 269,000 were in pillars and sills. The company year’s earnings : 
were spent on the development of the new mine at Lynn Lake, men- 
tioned in the report of this series for 1946, and anticipated expenditures 
of $1,300,000 for 1948 are expected to be available from 1948 earnings 
of the Sherritt Gordon mine. Ore reserves at the end of 1947 totaled 
8,300,000 tons, averaging 1.514 percent nickel and 0.687 percent 
copper, and 153,000 tons, averaging 1.113 percent copper and 2.491 
percent zinc. The foregoing represents an increase in nickel-copper 
ore reserves of 3,326,000 tons. It is proposed to move the pilot mill 
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to Lynn Lake and to have it ready for operation by the time the 
underground lateral development is started. Nickel and copper 
concentrates will be stock-piled. 

Chief producers of copper in British Columbia are the Granby 
Consolidated Mining, Smelting & Power Co., Ltd., and the Britannia 
Mining & Smelting Co., Ltd. 

Exports of ingots, bars, and billets from Canada in 1947 as compared 
with 1946 were as follows, by countries of destination, in short tons: 


Destination: 1946 1947 
United Kingdom-------------------------------- 63, 810 55, 740 
|r 1 01 6! eu ume Ee AE 9, 257 12, 152 
EE 420 6, 243 
Czechoslovakia_________________._--_---_---------------- 3, 579 

Dd. e ox EE 2, 642 2, 992 
Netherlands- ----------------------------------- 2, 867 2, 904 
Switzerland- ----------------------------------- 2, 360 1, 903 
Mi AAA 18, 176 1, 054 
Other countries---------------------------------- 1, 882 911 

101, 414 87, 478 


Exports of copper in ore totaled 29,093 tons, of which 23,092 went 
to the United States and 5,499 to Norway, compared with 17,628, 
12,484, and 4,898 tons, respectively, in 1946. In addition, 20,484 
tons of rods, strip, sheet, and tubing and 5,694 tons of scrap were 
shipped from the country compared with 15,916 and 1,230 tons, 
respectively, in 1946. 

Chile.—Mine output of copper was 414,478 metric tons in 1947, an 
increase of 16 percent as compared with 1946, the first gain since the 
peak production of 509,378 tons was established in 1943. Labor 
difficulties continued to impede production in 1947, but labor con- 
ditions nonetheless were better than in 1946. "The over-all situation 
M" nem in the annual report of the Kennecott Copper Corp. 
as follows: 


The wage agreement made in December 1946 covered the year 1947 and the 
month of January 1948. During this contract period, several short work stop- 
pages occurred at the mine and one shut-down of about 15 days was occasioned 
by a strike of employees. In total, about 20,000,000 pounds of copper production 
was lost from these causes. Labor unrest throughout Chile finally culminated 
in a general strike at the coal mines of the country in October. Martial law was 
then declared and troops were placed in control at all large mining centers. 
Many leftist leaders and agitators were removed from the coal and copper mines 
by the military authorities and operations have since been conducted with less 
friction and somewhat better efficiency. Unbiased public opinion both at home 
and abroad commended the President of Chile for the way he handled a difficult 
situation. 

The contractual obligation to raise wages in accordance with fluctuations in 
living costs required wage adjustments in February, March, July, and September 
amounting to a total of somewhat over 20 percent during the year. Compared to 
1040 as & base, the 1047 average wage of workmen including family allowances 
and other perquisites shows an increase of about 270 percent in the 7-year period. 

Freight rates on the state railroad were raised 18 percent during the year and 
there was also a minimum increase of 33 percent in customs duties covering a long 
list of items required in Braden operations. 

The critical financial situation and the shortage of foreign exchange prompted 
legislation advancing the date of payment of special copper taxes to & current 
basis. Toward the end of the year further legislation was approved which placed 
on the copper companies a surcharge of 20 percent on the income taxes applying 
to a substantial part of 1946 and 1947 operations. For Braden, taxes plus ex- 
change burdens equaled about 67 percent of net income. However, it is appro- 
priate to note that monetary problems &re presently being handled in à manner 
which gives & degree of encouragement for the future. 
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Snowfall was again below normal but nevertheless more than double that of 
the previous year. Present indications are that water conditions will be some- 
what more favorable in the first part of 1948 than in the like 1947 period. 


At Braden 138,472 short (125,619 metric) tons were produced com- 
pared with 93,725 (85,025) tons in 1946. The Chuquicamata mine 
of the Chile Exploration Co. produced 243,565 short (220,957 metric) 
tons compared with 231,926 (210,399) in 1946 and the Andes mine 
65,075 (59,035) and 69,509 (63,057) respectively. 

A recent article? described Caja de Credito Minero, a Chilean 
Government agency, and its record of aid to small miners in the 
country. A contract was entered into between Caja and the Allis- 
Chalmers Manufacturing Co. for the construction by the latter of 
a smelter, machine shops, office building, power plant, and short rail 
line. The Paipote smelter will be located near Copiapo. 

Exports of the chief copper classes, by countries, are shown as fol- 


lows, in metric tons: | Standard (furnace 
Destination: Electrolytic refined) Total refined 

United States------------------ 120, 210 82, 666 202, 876 
Great «Brita. ----------------- 16, 809 39, 677 56, 486 
France- A 29, 802 14, 903 44, 705 
Argentina- -------------------- 21, 087 250 21, 337 
Ee 9, 021 9, 805 18, 826 
Kweden. 10, 763 3, 099 13, 862 
CGzechoslovakia -------------- 6, 042 3, 024 9, 066 
PAM sacas o dias 6, 668 225 6, 893 
Switzerland-------------------- 2, 030 1, 476 3, 506 
Netherlands- - ----------------- 2, 601 50 2, 651 
Mda usa sai a ia 2,209. nee 2, 203 
lee 1:367 — — Sez 1, 367 
ON ————— RÀ 1,088. «seo. 1, 088 
Denmark eener 120 nee 720 
Bel Oi) WEE 583 30 613 
Germany 2 a 507 —s nee 507 
tere EE 380 | | | .....- 380 
e caisse DE eet ee 100 —  — . senses 100 
Bolivia Scot een IL = — LL 11 
180 alt TEE 65 65 
Total cesses cdeste eases ds 9l, 992 155, 270 387, 262 


Exports of ores and concentrates were 5,138 and 5,655 tons, re- 
spectively, all of which went to the United States. Exports of 7 tons 
of precipitates and 166 tons of cement copper likewise all went to the 
United States. Of the exports of 1,027 tons of copper bars, 721 went 
to Italy, 130 to Argentina, and 91 to the United States. 

Czechoslovakia.—According to reports * reaching London, the old 
copper mines near Krompach are to resume operations; retimbering 
and safety work are in immediate prospect. 

Ecuador.—The 1947 annual report of the American Metal Co., Ltd., 
contained the following statement: 

During the year, operations at the mine of the Cotopaxi Exploration Co. in 
Ecuador, in which your company held an interest of 35.67 percent, were discon- 
tinued, the mine was abandoned in contemplation of liquidation and your com- 
pany disposed of its entire interest for the sum of $567,100. * * #*. 

Northern Rhodesia.—Production of copper gained only 5 percent 
in 1947, despite continuing world demand in excess of current supplies 
and the fact that the 1946 output was only 73 percent of the all-time 
peak established in 1940. Inadequate rail facilities, leading to coal 


3 Benitez, Fernando, Chile's Mining Bank Aids Small Operators: Eng. and Min. Jour., vol. 148, No. 12, 
December 1947, pp. 65-67. 
4 Metal Industry (London), vol. 71, No. 14, October 3, 1947, p. 293. 
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shortages, continued to restrict copper production in Northern 
Rhodesia. Congestion at the port of Beira, Mozambique, caused 
large stocks of copper to accumulate there, thus reducing exports. 
Much attention is being given to solving rail and port facility problems; 
and progress is reported, particularly in regard to increased rolling 
stock for the railroad. A temporary measure of relief was provided 
by importing coal from the Union of South Africa and the United 
States through Lobita Bay and by some adaptation to wood burning. 
During the year Rhodesia Railways was taken over by the Southern 
Rhodesian Government. Difficulty in obtaining requirements of 
steel, machinery, and other supplies delayed the copper production 
expansion program, particularly Nchanga’s proposed capacity in- 
crease from 27,000 to 64,000 tons or more. | 

Northern Rhodesian mines had limited shut-downs during the year 
owing both to coal shortages and to strikes. 

A total of 2,439,200 short tons of ore, containing 2.54 percent copper, 
was mined at the Roan Antelope mine in the fiscal year ended June 
30, 1947, or 7 percent less than in the preceding 12 months. Pro- 
duction of blister copper amounted to 55,598 short tons in 1946-47 
compared with 59,908 tons in 1945—46. Ore reserves at the end of 
June 1947 were estimated at 97,926,780 tons, containing 3.27 percent 
copper, or a reduction during the year of almost the entire production. 
Concentrating operations at Roan Antelope were described 5 recently. 

The Rhokana Corp., Ltd., produced 98,275 (99,250 in 1945-46) 
short tons of copper in the year ended June 30, 1947, of which 12,700 
(10,618 in 1946) tons were Nkana blister copper, 24,096 (21,784) 
were Nchanga blister copper, and 61,479 (66,848) were Nkana elec- 
trolytic copper. Ore reserves at the end of June 1947 totaled in the 
Nkana north ore body 24,884,000 short tons containing 3.32 percent 
copper, in the Nkana south ore body 20,165,000 tons containing 
2.78 percent copper, and in the Mindola ore body 56,447,000 tons 
containing 3.66 percent copper, or a grand total of 101,496,000 tons 
containing 3.40 percent copper. 

Ore reserves at the Nchanga mine were estimated as 141,117,000 
tons in 1946. 

Mufulira Copper Mines, Ltd., produced 53,198 short tons of blister 
copper in the year ended June 30, 1947, compared with 56,045 tons 
in the previous 12-month period. Mine capacity at present is 
6,000 long (6,720 short) tons a month and plans call for an increase 
to 7,500 (8,400) by the end of the 1947-48 fiscal year. Estimated 
reserves on June 30, 1947, were 88,571,000 short tons at Mufulira, 
25,000,000 at Chambishi, and 21,000,000 at Baluba, or a total of 
134,571,000 tons averaging 3.84 percent copper. The Mufulira con- 
centrator was recently described.’ 

South Africa.—According to stockholders’ reports of the American 
Metal Co., Ltd., and the Newmont Mining Corp. for 1947, the total 
amount invested to date (reports dated February and March 1948) 
in Tsumeb Corp., Ltd., which purchased the Tsumeb mine, is South 
African £1,550,000. Operations of the property have been favored 
by prevailing metal prices, and according to present indications 


5 Goldick, M. R., Description of Concentrating Operations, Roan Antelope Copper Mines Limited, 
Northern Rhodesia: Am. Inst. Min. and Met. Engr., Mining Technol., January 1948, Tech. Pub. 2251, 


16 pp. 
6 White, Jack, and Adair, Ralph B., Mufulira Copper Mines Limited, Concentrator, Northern Rhodesia: 
Am, Inst, Min. and Met. Eng. Mining Technol., January 1948, Tech. Pub. 2250, 9 pp. 
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Tsumeb is not likely to exercise its right to call upon subscribers for 
an advance of a further South African £700,000. Upto December 31, 
1947, 51,928 tons of sorted dump ore and jig concentrates, averaging 
9.5 percent copper and 29.3 percent lead, were delivered to Walvis 
Bay, on the South Atlantic coast, for shipment to overseas smelters. 
Construction of the mill, installation of other equipment, and unwater- 
ing of the mine are proceeding according to schedule. It was hoped 
to have the three mill units in operation by May 1948. Reports 
state that the American Metal Co., Ltd., and Newmont Mining Corp. 
each has a 28%-percent interest in Tsumeb Corp., Ltd., O’okiep 
Copper Co., a 9%-percent interest, and British and South African 
companies the remainder. 

United Kingdom.—The second-largest copper-consuming nation in 
the world, the United Kingdom, increased total consumption from 
493,716 long tons in 1946 to 540,886 tons in 1947, or 10 percent. Of 
the 1947 total, 350,119 tons were virgin metal, and 190,767 tons were 
scrap, compared with 325,409 and 168,307 tons, respectively, in 1946. 
Stocks of virgin metal were reported to be 110,200 tons at the end of 
1947. These stocks include electrolytic copper (including rods), 
fire-refined, and blister held by the Ministry of Supply and consumers, 
and stocks in transit in the United Kingdom. 

The British Ministry of Supply continued bulk purchasing in 1947. 
Changes in 1947, added to those in 1946, carried the price to more 
than double the wartime average. The changes are discussed in 
the Prices section of this report. Supplies came again chiefly from 
Northern Rhodesia, Canada, and Chile, and in addition in 1947 from 
the United States. Imports of the important copper classes in 1947, 
in long tons, were as follows: 


Source: Electrolytic Standard 
Northern Rhodesia______________-_---------- 27, 410 112, 032 
(Canada de in he a cee et oh 50, 423 1 
eege 16, 167 43, 016 
United Ee eiert Se rS ESAME 57, 344 (1) 
Belgium Congo------------------------------ 14, 605 1 
Other countries------------------------------ 37, 610 3, 419 


203, 559 158, 467 

1 Not separately reported; if any, included with “Other countries." 
The gross weight of copper ore imported—all from Canada—was 
21,500 tons. Exports in 1947 were as follows: 


Long tons 

Copper ingots, etC- o.c aono seemed dA NUR a eee 20, 
Plates Sheets. GLO uua di det unes mice 17, 470 
Wire if COLS: «surta Ia o LE 18, 778 
a EECH EE , 469 
Other manufactureSs----------------------------------------------- 8, 484 
POCA | aids okie ies bee LLLI A E 69, 409 


U. S. S. R.—Figures credited’ to an authoritative continental 
source show that 73,000 tons of copper were produced in January to 
June 1947 compared with 64,000 tons in July to December 1946. 

Resumption of construction of a copper combine at the Almalyk 
deposits in Uzbekistan (Central Asia) is reported by the Soviet press.* 
The combine will consist of a mine, mill, and large smelter. The 
deposit will be worked by the open-cut method. 


7 Metal Bulletin (London), No. 3256, January 9, 1948, p. 7. 
8 Foreign Commerce Weekly, vol. 26, No. 3, January 18, 1947, p. 25. 


Feldspar 


By ROBERT W. METCALF 


GENERAL SUMMARY 


ONTINUED active demand for pottery and enamel, a record 
C production of plate glass, and near-record output of glass con- 
tainers contributed to the high level of sales of crude feldspar in 
1947 and to & new high in shipments of ground feldspar by merchant 
mills in the United States. Production of crude feldspar in 1947 
reached 459,910 long tons, 10 percent less than in the peak year 1946, 
although much higher than in any other previous year. Sales .of 
ground feldspar in 1947 rose 3 percent to 482,700 short tons valued 
at $5,861,141. Production of aplite increased 25 percent. Imports 
of Canadian crude feldspar in 1947 were 2 percent greater than in 
1946. "Tonnage of crude nepheline syenite from Canada was the 
largest yet recorded. 


Salient statistics of the feldspar industry in the United States, 1935-39 (average), 
1940-44 (average), and 1945-47 | 


1935-39 | 1940-44 
(average) | (average) 1945 1946 1947 


SE | EE | CEE Í art IDCZITX UR DG A SEDI EE H ere 


Crude feldspar: 


Domestic sales: d 
Long tons. ........................ 230, 479 316, 275 373, 054 508, 380 459, 910. 
V alU EE $1, 139, 860 | $1, 559,673 | $2,021, 529 | $2, 594,099 | $2, 410, 040 
: Average per long ton............ $4. 95 $4. 93 $5. 42 $5. 10 $5. 24 
mports: 
Tong COM EE 9, 558 11, 149 14, 924 16, 365 16, 685 
WING AAA EE $64, 905 $80, 467 $114, 917 $127, 654 $124, 587 
Average per long ton. ........... $6. 79 $7. 22 $7. 70 $7. 80 $7. 47 
Ground feldspar: 
Sales by merchant mills: 
SEIN esos eso ee 237, 993 329, 385 381, 728 470, 199 482, 700 
at $2, 925, 853 | $3, 565,610 | $4, 246,961 | $5,346,107 | $5, 861, 141 
$12. 29 $10. 83 $11. 13 $11. 37 $12. 14 


Production of crude feldspar in North Carolina in 1947 was only 4 per- 
cent less than in the record year 1946 and continued at an active pace. 
Output in Colorado and Virginia was 17 and 27 percent greater, 
respectively, than in 1946. South Dakota, Wyoming, and the New 
England producing States registered small to substantial declines in 
output. Sales of ground feldspar from North Carolina-Tennessee 
mills increased 5 percent over 1946; sales from Connecticut-New 
Jersey were 9 percent greater in 1947 than in 1946; Colorado and 
New York sales were each 21 percent higher, and Virginia and Maine 
showed substantial gains. In Arizona, Illinois, and New Hampshire 
marketed production of ground feldspar was less in 1947 than in 1946. 

Had it not been for the decrease in glass-container production in the 
latter part of the year, the output of crude as well as ground feldspar 
undoubtedly ied H have set an all-time record in 1947. As it was, 
production of glass containers nearly reached the 1946 peak. Ship- 
ments, however, declined about 5 percent, and inventories at the end 

. 817890—49 " | 481 
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of 1947 more than doubled compared with 1946, indicating that supply 
was overtaking demand, at least temporarily. Plate-glass production, 
on the contrary, jumped 20 percent. to another record. Manufacture 
of ceramic floor and wall tile also rose sharply in 1947 to more than 
89,000,000 square feet, output nearly tripling since the end of the war. 

The record residential construction and the continued high industrial 
building program in 1947 have encouraged large increases in produci 
facilities for glass fibers and block, sanitary ware, and porcelain MR. 
products, in which large tonnages of feldspar are consumed. Improve- 
ments and expansion in whiteware plants also have been numerous. 
To supply these potential augmented markets, several new grinding 
mills have been erected. The possibilities for growth in sales of feldspar 
for these ceramic uses are bright. Froth flotation as a means of proc- 
essing feldspar has become increasingly significant to the industry. 

A development of interest to all producers of feldspar is the Knutson- 
Gearhart bill, which became Public Law 384 (80th Cong.) on August 
8, 1947. This was an omnibus measure which, in addition to repealing 
a number of wartime taxes and special privileges, provided in an amend- 
ment for reenactment of the 15-percent depletion allowance accorded 
to a number of nonmetallic minerals during the war years. Among 
the industries affected was feldspar production. 


DOMESTIC PRODUCTION 
CRUDE FELDSPAR 


Production of crude feldspar declined 10 percent in tonnage and 
7 percent in value in 1947 compared with the 508,380 long tons 
aludd at $2,594,099 reported in 1946. Crude feldspar in 1947 was 
mined in 14 States, 2 more than in 1946. Small outputs were re- 
ported from California and Maryland in 1947, in addition to the 
States listed in 1946. 


Crude feldspar sold or used by producers in the United States, 1943-47 


is Value = Value 
ng LC E AAA 
Year tons Year tons 

Total Average i Total Average 
1943.........__.- 308, 180 | $1, 646, 277 $5. 34 || 1946....... EEN 508, 380 | $2, 594, 099 $5. 10 
1944............- 327, 408 | 1,813, 937 5.54 || 1947... 459,910 | 2, 410, 940 5. 24 
1945.. -| 373,054 | 2,021, 529 . 


Crude feldspar sold or used by producers in the United States, 1945—47, by States 


State F EN Sa 
ng ng ng 

tons fons Value tons Value 
Colorado............................ 26, 279 37, 312 $145, 975 43, 676 $218, 593 
Connecticut.......................-. 11, 705 16, 555 98, 407 100, 152 

Bal c ee e LL DELLI 10, 974 110, 237 97, 
North Carolina..................... 148, 493 ; 1, 081, 514 
South Dakota. ....................- 68, 374 , 948 
Virginia. uoc sco ie eor ecedESE BOE 29, 261, 741 
WYOMING 5235 oo oe ee 17, 021 90, 258 
Undistributed | EM RM 61, 119 276, 739 

| 373,054 | 2,021,529 


2, 410, 940 


1 Includes Arizona, New Hampshire, New York, and Texas; and, in addition, California in 1945 and 
1947, Georgia in 1946-47, Maryland in 1947, and Pennsylvania in 1945. ` 
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Output of crude feldspar in North Carolina in 1947. totaled'220,997 
long tons valued at $1,081,514, only 4 percent in :tonnage less than 
in the peak year 1946.. Production in Virginia increased 27 percent; 
that in Colorado increased 17 percent; and that in New York and 
-Arizona, although small, rose 26 and 5 percent, respectively, in 1947 
compared to 1946. Other States; including South Dakota; Wyoming 
and the New England producing States—Connecticut, Maine, and 
New Hampshire—showed small to substantial decreases in output. 
As for many years, North Carolina, produced more spar than any 
other State. In 1947 South Dakota was second in order of produc- 
‘tion, followed by Colorado, Virginia, and New Hampshire. | 


GROUND FELDSPAR 


Sales of ground feldspar by merchant mills in 1947 again set à new 
record in both quantity and value, reaching 482,700 short tons valued 
at $5,861,141, an increase of 3 percent in quantity and 10 percent in 
value over 1946. All States except Arizona, Illinois, and New Hamp- 
shire, registered appreciable gains in 1947 over 1946 levels. Output 
of North Carolina and Tennessee mills combined represented 45 per- 
cent of the total merchant sales of feldspar ground in the United 
States in 1947 compared with 44 percent in 1946 and 37 percent in 
1945. Colorado mills supplied 14 percent of the total in 1947, com- 
pared with 12 percent in 1946 and 11 percent in 1945. 


Ground feldspar sold by merchant mills! in the United States, 1943-47 


Domestic feldspar Canadian feldspar Total 
Year m Value Value | 
| Sbort Short Short Value 
tons Aver tons Aver- tons 
Total age Total age 

(UT EN T 27 | 329,354 |$3, 465, 885 | $10.52 | 6,456 |$126,075 | $19. 53 | 335, 810 |$3, 591, 960 
TN 28 | 335,491 | 3,714,039 | 11.07 | 7,710 | 148,997 | 19.33 | 343,201 | 3,863, 036 
1945... 2: J oes 30 | 372,377 | 4,062, 077 10.91 | 9,351 | 184, 884 19. 77 | 381, 728 | 4, 246, 961 
19046... Ee 28 | 454, 869 | 5,029, 330 | 11.06 | 15,330 | 316, 777 | 20.66 | 470,199 | 5,346, 107 
I4 aoc illc 26 | 464,179 | 5,521,576 | 11.90 | 18,521 | 339, 565 | 21. 57 | 482, 700 | 5,861,141 


1 Excludes potters and others who grind for consumption in their own plants. 


North Carolina continued to be the largest producer of ground 
feldspar, followed in order in 1947 by Colorado, South Dakota, 
Tennessee, New Hampshire, and Maine. Ground spar sold by North 
Carolina-Tennessee mills in 1947 totaled 217,109 short tons, 5 percent 
higher than in 1946 and was the highest yet recorded. Connecticut- 
New Jersey sales in 1947 rose 9 percent; Maine sales, 17 percent; 
Colorado and New York sales each 21 percent; and Virginia, 16 
percent, compared with 1946. Declines in output were reported for 
‘three States—New Hampshire, Illinois, and Arizona. | | 
. The Appalachian Minerals Co., Monticello, Ga. (formerly Burgess 
Mining Co.), was organized in 1947 to develop recently discovered 
feldspar deposits near Monticello, Jasper County, Ga. A mill has 
been erected and is expected to be in operation in the first part of 
1948, grinding to 20-mesh for the glass trade. A fine-grinding unit 
for pottery and other ceramic-ware grades also is planned. A high- 
potash spar is to be marketed, with mica as a commercial byproduct.! 


1 Ceramic Age, vol. 50, No. 4, October 1947, p. 215; Eng. and Min. Jour., vol. 149, No. 1, January 1948, p. 103, 
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Scheduled for early 1948 production also is the new flotation. plant 
of the Consolidated Feldspar Corp., Trenton, N. J., at Parkdale, 
Fremont County, Colo., just west of Canon City.* 


Ground feldspar sold by merchant mills! in the United States, 1945-47, by States 


1945 1946 1947 
State | 
Ac- Ac- Ge 
Short Short Short 
ae tons Value eg tons Value tive |. tons Value 
California............- 3 809 $11, 911 2 $9, 2/0 exec A | lect 
Colorado. ------------ 3 | 41,683 | 307,619 | 2| 56,261) 448,011 | 2| 66,940 | $616,973 
onneciicut.......... 
ue EE 2|) 19,139 | 355578 | 2 |} 22,464 | 405,828 24, 587 | 46, 952 
aine. ..........-.-- 2| 9,746 | 156618| 31 14822| 235,636 | 3| 17,414| 28015 
North Carolina....... 2 | }142, 208 | 1,665,634 |£ 2. |1207,527 | 2,104,552 |Ý 2 |\217,109 | 2,300,352 


‘Tennessee 
Undistributed ?....... 12 | 168, 393 | 1, 749, 601 11 | 169, 841 | 2, 056, 804 12 | 156, 700 | 2,176, 710 


30 | 381,728 | 4,246,961 | 28 | 470,199 | 5,346,107 | 26 | 482,700 | 5,861, 141 


1 Excludes potters and others who grind for consumption in their own plants. 
? Includes (number of active mills in parentheses) Arizona (1), Illinois (1) New Hampshire (3 in 1945, 
2 jn 1946-47), New York (3), South Dakota (2 in 1945-46, 3 in 1947), and Virginia (2). 


The Feldspar Milling Co., Inc., Burnsville, N. C., about the middle 
of 1947 had plans under way for erecting a new $500,000 plant at 
Spruce Pine to process feldspar by flotation.? Commercial operation 
of this mill was expected in 1948. It is reported that the Golding- 
Keene Co., Keene, N. H., has closed its local mill used for producing 
glass spar by the flotation process.* Grinding for pottery consumption 
will continue in the company mill on Ralston Street, Keene. 

The Black Hills Tin Co., Tinton, S. Dak., has instituted changes in 
its spodumene-crushing unit and, with increased capacity, in 1947 
began crushing feldspar to 20-mesh for shipment to eastern consumers. 
It was understood, also, that the Black Hills Keystone Corp. was over- 
hauling its lepidolite mill at the Ingersoll mine near Keystone, S. Dak., 


to crush feldspar. 
CONSUMPTION AND USES 


Crude Feldspar.—Although several of the grinders mine their own 
feldspar, either themselves or through affiliated firms, a large propor- 
tion of the crude feldspar is mined by small operators and sold to 
merchant mills. An increasing tonnage of feldspar and feldspar- 
containing rocks is being refined in flotation machines. 

Most consumers of feldspar buy spar already ground and sized from 
the merchant grinders. Some pottery and enamel manufacturers and 
makers of soaps, cleansers and sweeping compounds, however, pur- 
chase all or part of their requirements in crude form and grind it to 
their own specifications in their own mills. Some Canadian crude 
feldspar is purchased direct by consumers in this country. Manufac- 
turers of artificial teeth annually consume a small tonnage of very 
carefully selected crude spar, which must be free from all grit and is 
sold at a substantial premium over No. 1 grade commercial feldspar. 

2 Ceramic Age, vol. 49, No. 5, May 1947, p. 246. 


3 Roek Products, vol. 50, No. 6, June 1947, p. 80; Ceramic Age, vol. 49, No. 5, May 1947, p. 224. ` 
4 Ceramic Age, vol. 49, No. 5, May 1947, p. 241. 
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Ground. Feldspar.—Glass, pottery, and enamel industries in 1947 
consumed 98 percent of the ground feldspar sold by merchant mills, 
compared with 99 percent in 1946. Consumption of glass spar in 1947 
declined 8 percent from 1946 to 266,720 short tons, yet still was 7 
percent higher than in any other year. Shipments to potteries totaled 
183,829 tons, 19 percent higher than the former record year 1946. 
Consumption of feldspar in enamel manufacture rose 7 percent. 
Ground spar sold for use in soaps, cleansers, and abrasives in 1047 was 
over one and a half times that in 1946, although less than 2 percent 
of the total sales. 


Ground feldspar sold by merchant mills in the United States, 1945-47 


1945 . . 1946 | 1947 
Use l 
Short Percent Short Percent Short Percent 
tons of total tons of total | tons | of total 
Ceramic: 
AAA AI IA 249, 927 605. 5 289, 559 61. 6 266, 720 55.3 
UA ood ecce A Ls DA E 111, 695 29.3 | 154,340 32.8 | 183,829 38. 1 
Enamel so te 13, 755 3. 6 22, 500 4.8 24, 159 5.0 
Other ceramic uses LL 1,747 |- 4 144 |.........- 60 linsiscsaiese 
Soaps and abrssives. .....................- 4, 245 1.1 3, 081 .7 7,871 1.6 
CIO —— 2: uon A 359 1 575 .1 61 ee 


381, 728 100.0 | 470, 199 100.0 | 482, 700 100.0 


Reports from merchant grinders in 1947 indicated that Pennsyl- 
vania, Illinois, Ohio, West Virginia, Indiana, and New Jersey together 
consumed 75 percent of the total sales. New and enlarged glass, 
pottery, and enamel plants in many parts of the United States presage 
- continued active demand, especially in Southern and Western 

tates. 


Ground feldspar shipped from merchant mills in the United States, 1942-47, by 
destinations, in short tons 


Destination 1942 1943 ..1944 1945 1946 1947 
(Ne tee 2 Lez 12, 224 8, 669 9, 788 8, 735 8, 641 7; 395 
TIMO EEN 50, 450 49, 302 49, 434 53, 114 68, 737 72, 212 
Indiana... cicds l 38, 998 40, 873 40, 057 47, 321 47, 756 44, 864 
Maryland...............-..-- 8, 745 9, 028 7, 593 9, 411 18, 374 19, 531 
Massachusetts... 3, 630 3, 855 3, 508 3, 258 3, 009 3, 906 
New Jersey ` 43, 029 40, 259 38, 158 35, 735 41, 340 43, 969 
New vork oo 18, 303 | 18, 024 21, 886 ` 19,005 19, 420 20, 279 
A A ae oe 43, 950 42, 536 41, 208 48, 151 47,031 63, 930 
Oklahoma...................- 8, 002 1) 14, 411 13, 248 
Pennsylvania................- 40, 013 36, 190 47, 803 47, 217 70, 706 84, 026 
Tennessee...................- 8, 507 2, 077 4, 983 8, 881 18, 337 10, 263 
West Virginia. ................ 35, 161 48,940 | 45, 658 58, 653 66, 024 51, 129 
Wisconsin... 7, 837 8, 718 7, 993 7, 058 10, 317 9, 958 
Other destinations 3__.._..___-- 13, 877 26, 739 25, 132 35, 189 36, 096 37, 981 

327, 786 335, 810 343, 201 381, 728 470, 199 482, 700 


1 Included with **Other destinations"; separate figure for State not available. 

2 Includes Arkansas, Colorado, Connecticut, District of Columbia, Hawaii, Kentucky, Louisiana, Michi- 
gan, Minnesota, Mississippi, Missouri, Oklahoma (1943-45), Puerto Rico, Rhode Island, South Carolina, 
and Texas, and shipments that cannot be segregated by States; also small ‘shipments to Canada, England, 
Mexico, and other countries. 


486 - MINERALS YEARBOOK, 1947 


PRICES 


Crude-feldspar quotations are not shown in trade journals. Aver- 
age realizations by States, however, have been computed from the 
information supplied to the Bureau of Mines by the producers. 
According to these reports, the average realization per long ton for 
crude spar in 1947 increased 3 percent to $5.24 compared with $5.10 
- in 1946. Increases in average value occurred in all States except 
Maine and North Carolina, which showed small decreases, and. 
generally were higher in western producing States than in the East. 

Average realization per short ton for ground feldspar in 1947 
increased 7 percent to $12.14 compared with $11.37 in 1946 and was 
the highest since 1936 ($12.99). The average value in Connecticut- 
New Jersey decreased somewhat in 1947. In all other States, average 
values were higher in 1947 than in 1946, ranging from $9.22 in Colorado 
to $20.30 in New York. . | 

According to quotations appearing in E&MJ Metal and Mineral 
Markets, prices on Virginia feldspar and North Carolina glass spar 
and enamelers’ spar were unchanged in 1947 compared to 1946 and 
other immediately preceding years, and were as follows: Virginia 
feldspar—No. 1, 230-mesh, $18; 200-mesh, $17; glass makers’ spar 
No. 18, $12.50; and No. 17, $11.75; North Carolina glass feldspar— 
granular, 20-mesh, white, in bulk, $12.50 per ton and semi-granular, 
$11.75 per ton; enamelers’ feldspar—$14 to $16.per ton, f. o. b., on 
either Spruce Pine, N. C., or Keene, N. H., basis. Potash and soda 
feldspars in bulk, f. o. b. North Carolina or Maine, 200-mesh, white. 
were listed by the same source at $17 and $19, respectively, through 
November 1947. As of December 11, however, Maine potash spar 
was quoted at $18 per ton, other quotations remaining the same 
through February 1948. | — 


FOREIGN TRADE * 


Feldspar.—Imports for consumption of crude feldspar into the 
United States in 1947 increased 2 percent to 16,685 long tons, the 
largest since 1930 (21,006 tons). All the crude spar imported in 
1947, except 5 tons from Norway, originated in Canada. 


Feldspar imported for consumption in the United States, 1943-47 


[U. S. Department of Commerce] 


Crude Ground Crude Ground 
Long Short Long Short 
“tons Value tons Value tons Value tons Value 
10, 758| $83,073 946 16,365,$127,054| (1) $2 


11,686, 95, 956 0 203 16, 685| 124, 587|........|.--..- 
14, 924|. 114, 917 € ` dë E 


1 Less than 1 ton. 
Tonnages of ground feldspar designated by the merchant grinders 
as exports totaled 2,822 short tons in 1946 and 1,750 tons in 1947. 


5 Figures on imports are compiled by M. B. Price, of the Bureau of Mines, from records of the U. S. Depart- 
ment of Commerce. 
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Principal destinations were Canada, Mexico, Puerto Rico, and 
England. | 

Cornwall Stone.—Imports of Cornwall stone from United Kingdom, 
the only source for this material, increased substantially in 1947 com- 
pared with 1946, although the totals were much less than in the 
1939—41 period. | 


- Cornwall stone imported for consumption in the United States, 1943-47 
[U. S. Department of Commerce] 


Unmanu- 


factured Ground | factured Ground 
Year wg mg E mg Year —————— 
Long Long Long Long 
tons Value tons Value tons Value ions Value 
1943............- 302 | $5,591 20 $442 || 1946. ...........- 456 | $6,031 80 | $1,806 
1944............- 403 6, 394 10 225 || IO 2 706 | 9,522 148 3, 124 
1945... 838 | 11,317 |.-------|--------- 


NEPHELINE SYENITE 


Nepheline syenite is a quartz-free crystalline rock consisting chiefly 
of nephelite (an alumina-potash-soda silicate) and albite and micro- 
cline feldspars. Often associated as impurities are the iron-bearing 
minerals, black mica and magnetite, and accessory minerals such as 
zircon and corundum. Its high alumina content has made it espe- 
cially desirable in the manufacture of glass. Continued research has 
broadened possible applications to other branches of ceramics, such as 
pottery, sanitary and electrical porcelain, floor and wall tile, and 

azes. 

e Domestic Deposits.—Although the nepheline syenite in New Jersey 
has been found to be unsuitable for ceramic use,? interest continues 
in possible commercial utilization of Arkansas nepheline syenite in 
ceramics, particularly where moderate amounts of iron-bearing 
impurities may be permissible." | 

Another development was the new $3,000,000 pn plant 
established at Little Rock by the Minnesota Mining & Manufacturing 
Co. This firm utilizes crushed and sized Arkansas nepheline syenite 
in the production of artificially colored roofing granules. Although 
not in:operation the entire year, a considerable volume of granules 
was shipped in 1947. | | 
. Uses.—A comprehensive description of nepheline syenite, its chemi- 
cal and physical properties and industrial applications, was published.® 
Manufacture of semivitreous ware or semiporcelain, employing 
nepheline syenite and other Canadian raw materials, was described.’ 
The use of dolomite combined with feldspar and with nepheline 


6 Wilkerson, A. S., and Comeforo, J. E., New Jersey Nepheline Syenite: Ceram. Age, vol. 48, No. 3, 
September 1946, p. 103. 
7 Crockett, William E., and Foxhall, Harold B., Preliminary Report of Occurrence and Properties of 
Nepheline Syenite in Arkansas: Am. Ceram. Soc. Bull., vol. 27, No. 2, Feb. 15, 1948, pp. 64-67; Arkansas 
UE: er Development Commission, Arkansas Moves Forward: Ann. Rept. for 1947, Little Rock, 
; DD. 3U, 30, : 
à Koenis, D. J., EES Regarding Nepheline Syenite in Ceramics: Canadian Ceram. Soc. Jour., 
vol. 16, 1947, pp. 17-25. 
? Phillipson, E. J., A Semiporcelain Body Using Canadian Raw Materials: Canadian Ceram. Soc. Jour., 
vol. 16, 1947, pp. 26-37. 
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syenite as an auxiliary flux in floor-tile bodies was studied." An 
excellent annotated bibliography of the literature with respect to 
nepheline syenite, covering both domestic and foreign sources, was 
published in 1947." 

Prices.—No quotations on crude nepheline syenite are reported i in 
the trade press; however, average values per short ton (estimated 
foreign market value) of imports for consumption in the United States 
since 1941 have shown a steady rise, interrupted only in 1947—1941, 
$3.13; 1942, $3.35; 1943, $3.49; 1944, $3.90; 1945, $3. YT? 1946, $3. 98; 
and 1947, $3.57. Quotations on ground nepheline syenite during the 
period 1944-46, as reported in Oil, Paint and Drug Reporter, remained 
unchanged at $12 per short ton for glass-grade (24-mesh) and $15.50 
per ton for pottery-grade (200-mesh), with bagged material $2 a ton 
higher. In early Fe bruary 1947, these quotations were ralsed to $13.75 
per ton for glass-grade and $17. 25 for pottery-grade. As of December 
8 and continuing into the first months of 1948, the prices quoted 
were $14.25 per ton for glass-grade and $18.25 per ton for pottery- 
grade. On September 8 the price given for bagged nepheline syenite 
rose to $3 per ton, instead of $2 as heretofore quoted. Quotations, 
except for bagging, as reported above, are for bulk shipments, f. o. b. 
Rochester, N. Y. 

Foreign Trade.—Imports for consumption af crude nepheline 
syenite in the United States in 1947 were 5 percent higher in tonnage 
than in 1946, rising to a new record—54,382 short tons. All imports 
of both crude and ground nepheline syenite originated in the Province 
of Ontario, Canada. 


Nepheline syenite imported for consumption in the United States, 1943-47 


[U. S. Department of Commerce] 


Crude Ground Crude Ground 
did Short P t SES Short Short 
or or Shor ort |. 
ton Value tons Value tons Value tons Value 
1043. ............ 43, 105 ei 225 737| $7,680 || 1046............. 51, 852 $206, 613} 1,018 $11, i 
1944. ......- 39, 043| 136, 664]. te 1047.5. E 54, 382; 194, 283| Lie 
1945..............- 51, 785 194, 975) 1,073) 11,461 


Canada.— The nepheline syenite consumed in ceramics in the 
United States has originated almost wholly from the Blue Mountain 
deposits of American Nepheline, Ltd., near Lakefield, Peterborough 
County, Ontario, Canada. Large additional reserves of low-corun- 
dum material have been proved in the original producing area as.a 
result of extensive diamond drilling. More recently another low- 
corundum area has been discovered. D A new 300-ton mill was placed 
in operation in April 1947 at the mine site at Blue Mountain,” and 
operated at capacity throughout the rest of the year. The principal 
product of the mill is glass spar. 

10M orse, George T., Use of Dolomite as an Auxiliary Flux in Floor Tile: Paper presented at Fall Meeting 
of White Ware, " Materials, and Equipment and Design Divisions, Am. Ceram. Soc., Wernersville, Pa., 
SE eee: rd Literature Abstracts Pertaining to Nepheline Syenites: Ohio State Univ. Eng. Exp. 
Sta. Bull. 130, Columbus, Ohio, 1947, 33 pp. 

12 Maclean Hunter Publishing Co., Ltd., Financial Post Survey of Mines of Canada and Newfoundland: 


Montreal, Canada, 1948, p. 241. 
13 Chemical Industries, vol. 61, No. 1, July 1947, pp. 132, 134. 
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Europe and Asia.—Other than in Canada and in the United States, 
deposits of nepheline syenite are known on the Kola Peninsula in 
Northern European U. S. S. R. A great deal of research has been 
undertaken in U. S. S. R. regarding the use of this material as a con- 
stituent in glass and enamel and as a source of alumina.’ No statistics 
of output are available. Partial substitution of nepheline syenite for 
soda ash also has been tried in India, and nepheline rock in Finland 
has been tested as & source of potash fertilizer and as raw material 
for the glass and ceramic industries.“ 


APLITE 


By far, the principal market for aplite is in the manufacture of 
glass, especially for containers, with minor amounts for enamel. 
Demand for this product continued to expand in 1947; and in spite 
of a slackening of activity in the container field toward the end of the 
year, sales were 25 percent greater in 1947 than in the previous record 
year 1946. Sales, however, may not be shown, as to do so would 
reveal operations of individual companies. Aplite is produced only 
in Amherst and Nelson Counties, Va., near Piney River. 


TECHNOLOGY 


A discussion of the grades of feldspar used and blending and grinding 
practices for spar employed in enamel manufacture was presented.” 
The preparation and calculation of glaze formulas were discussed." 

The results of core drilling, mapping, sampling, and laboratory 
testing of feldspar in Llano County, Tex., were published." In an 
investigation of the feldspar deposits in southwestern Texas, tests 
indicated that in addition to a muscovite mica concentrate suitable 
for roofing, a low-iron feldspar concentrate and a clean quartz tailing 
could be recovered. Pilot-plant tests have shown that the alumina 
and soda in Wyoming anorthosite can be extracted and satisfactorily 
recovered by the lime-soda process.!? 


WORLD REVIEW 


World output of feldspar in 1947 was estimated at 710,000 metric 
tons, about 3 percent greater than the 1946 figure. "This total does 
not include output in several countries (notably Brazil, China, and 
U. S. S. R.), where feldspar is known to be produced but for which 
no data are available upon which to base even an estimate. 

Large postwar increases in production in Norway, France, Italy, 
Sweden, and Japan and a larger number of lesser producing countries 
reduced the ratio of United States output to that of the world from 
75 percent in 1946 to 66 percent in 1947. 


M Hausen, H., (Nepheline Rock from Livaara [Kuusamo] a New Industrial Raw Material?): Finska 
Kemistsamfundets Medd., vol. 54, 1945, pp. 68-79; Chem. Abs., vol. 41, No. 12, June 20, 1947, p. 3718. 

15 Brozsin, M. J., Mining and Grinding of Feldspar: Enamelist, vol. 23, No. 8, August 1946, pp. 12-16. 

16 Jenkins, R. Horace, Glazes and Glaze Formulas: Ceram. Age, vol. 48, No. 4, April 1947, pp. 160, 162-163. 

17 Huseman, George W., and McMillan, W. D., Badu Feldspar Deposit, Llano County, Tex.: Bureau 
of Mines Rept. of Investigations 4102, 1947, 11 pp. 

18 Holt, Stephen P., and Bowsher, John A., Texas Mica and Feldspar Co., Culberson and Hudspeth 
Counties, Tex.: Bureau of Mines Rept. of Investigations 4009, 1947, 7 pp. 

19 Brown, R. A., and others, Recovery of Alumina from Wyoming Anorthosite by the Lime-Soda Sinter, 
Process: Bureau of Mines Rept. of Investigations 4132, 1947, 127 pp. 
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World production of feldspar, 1940-47, by countries, in metric tons! 


[Compiled by P. Roberts] 

Country ! 1940 1941 1942 1943 |- 1944 1945 1946 
Argentina (shipménts)...... 1, 220 2, 981 5, 622 2, 000 3, 468 5,375 4,755 
Australia: 

New South Wales....... 64 452 1, 469 3, 890 4, 756 3, 785 (2 

South Australia 3_....... 1, 072 1, 081 1, 026 522 818 955 1, 317 

Victoria. ................ 10 69 175 143 217 jas uisus 

Mier Australia ...... 3, 56 4,17 3, 2, 35 1, 990 , 254 1, 822 
BUSA coc ere (2) (2) (2) a 
Canada (shipments)......... 19,464 | 23,623 | 20, 21, 64 21,327 | 27, 1d 31, 972 
Czechoslovakia EE Ee (2) (2) (2) (2) (2) 5, 944 7,171 

EE EE 138 52 19 40 
Ai EE 2) 2 (2) (3) (3) (2) 
Finland..................... 4 721 2, 132 302 3, 571 3, 3, 400 3, 620 
Franco A (2) 14,870 | 19,340 9, 609 i ; 
Germany: Bavaria.......... 12,762 | 12,973 | 12,332 |. 12,824 | 41,200 (2) 5 36, 000 
Indi8.-..l oc sooo elo Ure 999 1, 257 2, 100 1, 340 310 1, 304 
lied Sn Ee ` 10, 538 12, 758 7, 497 (2) 2 2 6, 244 
JD ie Se 62,874 | *2,436 | 62,527 | * 2,939 | 62,313 | 01,377 | 77,514 
Madagascear...............-. ( (2) 2 
Norway --.....---2---------- 7, 527 6, 269 5,712 | 47,108 | 41,579 | 47,319 
Palestine. ................... Q) 6) (2) 5 65 
Portugal ---------- 1 (2 (2 (2) 639 (2) (2) 
Rumania -------- 2, 127 749 | - 1,883 1, 261 (2) 2 (2) 
JA (2) (2) 4, 251 1, 093 2, 56 8 1, 400 2, 804 
Sweden.....................- ,222 | 21,988 | 19,243 | 25,879 | 15,537 | 15,172 | 25,276 
Union of South Africa. ...... EK, RN E A WEE (3) 
United Kingdom: Northern 
A ""—— — —— ote 10 203 LA kel e tcrra ica 


(2) (2) (2) 264 5 265 513 


ESS | cmi | ES | AS | ED __ Qc»>z>_ en 


1In paatiga to countries listed, feldspar is produced in Brazil, China, and U. 8. S. R., but data are not 


available 


3 Data not available; estimate by author of chapter included in total. 


3 Includes some chinastone. 
4 Exports. 
5 Estimate. 


6 Preliminary data for fiscal year ended March 31 of year following that stated. 


? January to October, inclusive. 
8 January to September, inclusive. 
? Estimated by author of chapter. 


No estimates included for countries listed in footnote 1. 


Ferro-Alloys 


By NORWOOD B. MELCHER ` 


GENERAL SUMMARY 


22-PERCENT increase in ferro-alloy production in the United 
A States during 1947 was brought about by increases of 27 percent 
in the output of steel ingots and castings and 22 percent in alloy- 

steel production during the year. 

Requirements for uoa containing elements used as scavengers for 
removing impurities in the process of making steel, especially man- 
ganese and silicon, follow the pattern of total steel production, whereas 
metals used mainly for alloying purposes vary with the alloy-steel 
requirements. Tungsten, although an alloying metal, finds its main 
use in the manufacture of cutting tools, and therefore the demand for 
this metal follows the trend in industrial activity and tends to parallel 
total output of steel ingots. Except for molybdenum, silicon, and 
vanadium, the United States depends largely on foreign sources for 
ores needed in the manufacture of ferro-alloys. Imports of ores for 
the manufacture of ferro-alloys continued at record or near-record 
levels. throughout 1947. | 

The dependence upon imports for many of the ferro-alloying ores 
has resulted in these materials being given special consideration in 
strategic stock-piling. All of these ores except molybdenum are 
classified by the Munitions Board under Group A, comprising those 
strategic and critical materials for which stock-piling is deemed the 
only satisfactory means of insuring an adequate supply for a future 
emergency. 

Several of the ferro-alloying. ores and metals are discussed in detail 
in chapters of this volume dealing with particular metals; these 
chapters are: Chromium, Manganese, Molybdenum, Titanium, 
Tungsten, Vanadium, and Minor Metals. 


PRODUCTION AND SHIPMENTS 


The production of ferro-alloys in 1947 totaled 1,813,783 net tons, 
compared with 1,480,975 tons in 1946, an increase of 22 percent. In 
1947 ferro-alloys were made at 15 blast-furnace plants, 17 electric- 
furnace plants, and 2 aluminothermic-furnace plants; in addition, 2 
— using electric furnaces produced ferrosilicon, and 6 produced 
errophosphorus as a byproduct. Shipments of all classes of ferro- 
alloys from furnaces increased 19 percent in quantity and 25 percent 
in value over 1946. Pennsylvania again was the largest producer 
and shipper of ferro-alloys in 1947, the output being proportionately 
larger than in 1946. This State supplied 31 percent of the United 
States total tonnage and 36 percent of the value, compared with 29 


491 
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percent and 33 percent, respectively, in 1946. New York was second, 
supplying 19 percent of the tonnage and 24 percent of the value. 
Produetion and shipments of ferro-alloys also were reported from 
Alabama, California, Colorado, Florida, Indiana, Iowa, New Jersey, 
Ohio, Oregon, South Carolina, Tennessee, Virginia, Washington, and 


West Virginia. | 


Ferro-alloys produced and shipped from furnaces in the United States, 1946—47 


1946 — 1947 
Alloy Shipments Shipments 
Production| — | V— Production | EE PER 
(net tons) (net tons) 
Net tons Value et tons Value 
Ferromanganese.------------- 491, 973 493,808 |$61, 355, 778 614, 626 614, 647 | $79, 972, 673 
Spiegeleisen................... 111, 696 114,982 | 3,793,673 134, 329 ` 124, 517 4, 980, 030 
Ferrosi'icon..................- 614, 422 ` 681,812 | 38, 965, 488 769, 653 766, 316.| 53,271, 432 
Ferrophosphorus.............. 28, 747 14, 315 832, 408 33,072 81, 169 2, 016, 122 
Ferrotungsten. ............... 1, 350 1,491 | 4,310,055 2,094 | | 2,101 6, 677, 298 
Ferrovanadiam olmo)  9188| 7,198 el 8180 |) 
Machina deencc e 67,016, 253 | 11 73,104, 419 
olybdic ode , 016, ,104, 
Calcium molybdate and com- 9, 901 11, 844 13, 195 13, 142 
pounds. -------------------- 
Other ferro-alloys !............ 216, 698 226, 179 239,133 | 231,601 


Total.........---------- 1, 480, 975 | 1,551,624 |176, 273,655 | 1,813,783 | 1,841,682 | 220,021, 974 


1 Silicomanganese, manganese briquets, ferrochromium, ferrocolumbium, ferroboron, zirconium-ferro- 
silicon, and miscellaneous ferro-alloys. 


Ferromanganese.—The ferromanganese produced in 1947 averaged 
79 percent manganese and came from three electric and nine blast- 
furnace plants. Of the manganese ore used in 1947 for the manu- 
facture of ferromanganese, 91 percent was foreign, compared with 
90 percent in 1946. During 1947 steel producers used 14.5 pounds 
of metallic manganese: as ferro-alloys per ton of steel produced. Of 
this quantity, 13.0 pounds were in the form of ferromanganese. A 
total of 732,619 short tons of ferromanganese was consumed during 
the year, virtually all by the iron and steel industry. ` mE 

Spiegeleisen.—The production of spiegeleisen in 1947 increased 20 
percent over 1946, but shipments from furnaces increased only 8 per- 
cent. The output came from five blast-furnace plants and averaged 
- 21.9 percent Mn compared with 20.3 percent in the previous year. 
Shipments from furnaces in 1947 totaled 124,517 tons valued at 
$4,980,030 f. o. b. furnaces, or $39.99 per ton, compared with $32.99 
per ton in 1946 and $32.38 in 1945. Four-tenths pound of metallic 
manganese in the form of spiegeleisen was used per ton of steel pro- 
duced in 1947. TEE 

Ferrosilicon.—Shipments of ferrosilicon from furnaces during 1947 
accounted for 42 percent of the total tonnage of ferro-alloys shipped 
during the year, and the value of shipments represented 24 percent of 
the total. Of the 769,653 tons of ferrosilicon produced, 37 percent 
or 285,197 tons were made in blast furnaces and 63 percent (484,456 
tons) in electric furnaces. Included in the latter figure are 590 tons 
of ferrosilicon produced as a byproduct in the manufacture of arti- 
ficial abrasives. The ferrosilicon made in blast furnaces. (silvery 
pig iron) contained 9.9 percent silicon. Electric-furnace output, 
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mostly ferrosilicon containing over 20 percent Si, averaged 38.5 
percent. Shipments of all grades of ferrosilicon, including silvery 
pig iron, totaled 766,316 net tons valued at $53,271,432. 


Consumption of ferrosilicon, silicon metal, and miscellaneous silicon alloys in the 
|. United States in 1947, by industries, in net tons 


Steel in- 


Steel cast- | Miscel- 
Allo ots and : Total 
i ings 1 ings! | laneous : 
Silvery pig iron: . . 
5-20 percent silicon. ................... 2. 2... LL... 71, 581 19, 749 326, 234 417, 564 
Ferrosilicon: 
50 percent silicon. ................ 2. Ll. ll ll lc... 144, 859 14, 758 15, 890 175, 507 
75 percent sliceon Ll LL cL... 39, 735 226 2, 306 42, 207 
Other grades keete Eeer 31, 858 550 67, 943 100, 351 
| 288, 033 35, 283 412, 373 735, 689 


! Data for castings made by companies that also produce steel ingots are included with “Steel ingots and 
castings" and excluded from ‘‘Steel castings." 
? Includes grades of ferrosilicon not listed separately, silicon metal, and miscellaneous silicon alloys. 


In 1947 plants producing both steel ingots and castings consumed 
17 percent of the silvery pig iron. Companies that produced steel 
castings but no steel ingots (steel foundries) used 5 percent, and mis- 
cellaneous users—mainly gray-iron foundries—used 78 percent. Of 
the standard 50-percent ferrosilicon, 83 percent was used by manu- 
facturers of steel ingots and castings, 8 percent by steel foundries, 
and 9 percent by iron foundries. Steel plants used 94 percent of the 
75-percent ferrosilicon, while iron foundries used less than 6 percent 
and steel foundries less than 1 percent. Iron foundries used 67 per- 
cent of the “Other grades," whereas steel-ingot producers and steel 
foundries used 32 percent and 1 percent, respectively. The most im- 
portant grade of ferrosilicon is the standard 50 percent, which is 
employed as a deoxidizer and solidifier in the manufacture of most 
grades of killed and semikilled steel. Only a small quantity of this 
_ alloy is used in iron foundries and other industries. Alloys con- 
taining 75 percent silicon and miscellaneous silicon alloys are used as 
ladle additions in: gray-iron foundries and in the manufacture of 
high-silicon steel for use in electrical equipment and high-silicon 
spring steel. The accompanying table shows the consumption of the 
various grades of silicon alloys according to major consuming in- 
dustry groups. | 

Ferrophosphorus.—All ferrophosphorus in 1947 was produced in 
electric furnaces as a byproduct in the manufacture of phosphate 
fertilizers and other chemicals. Increased demands for ferrophos- 
phorus for metallurgical and chemical uses in 1947 resulted in sub- 
stantial shipments of this material from stocks at producing plants 
during the year. Although production totaled 33,072 tons, a 15- 
percent increase over 1946, shipments from plants totaled 81,169 
tons or nearly six times those of 1946. 

Ferrotungsten.—The ferrotungsten produced in the United States 
during 1947 was made in electric furnaces using both foreign and 
domestic ores. Total consumption of tungsten concentrates in the 
United States was. about 8,200 net tons (60-percent WO; basis) in 
1947, compared with 6,800 tons in 1946. The domestic material was 
obtained from eight States and Alaska, but three States—Nevada, 
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North Carolina, and California—supplied 93 percent of: (e total. 
Imports of tungsten ores and concentrates in 1947, were equivalent 
to 9,459 net tons of 60 percent WO;, a 32-percent gain over1946. 
These ores and concentrates came from 18 foreign countries in 1947, 
but 5—Bolivia, Brazil, China, Korea, and Spain—supplied 74 
percent of the total. ` ` | | PEN | 

Ferrochromium.—All of the ferrochromium output in the United 
States in 1947 was produced in electric furnaces, virtually all from 
foreign ores. Reported domestic consumption of ferrochromium in 
1947 totaled 113,491 net tons, compared with 122,562 tons in 1946 and 
144,447 tons in 1945. The consumption of ferrochromium canvassed 
by the Bureau of Mines represents about 85 percent of the total. 
Exports in 1947 totaled 3,081 net tons valued at $1,057,359, compared 
with 2,510 tons valued at $732,221 in 1946. Imports amounted to 
10,680 net tons, compared with only 1,460 tons in 1946. 

Ferromolybdenum.— The ferromolybdenum produced in 1947 was 
made at Langeloth and Washington, Pa., by electric and alumino- 
thermic processes mostly from domestic ore. 


| Producers of ferro-alloys in the United States in 1947 


Producer Plant Alloy 


American Agricultural Chemical Co...| South Amboy, N. J.| Ferrophosphorus (byproduct). 


Bethlehem Steel Co. .................. Johnstown, Pa...... Ferromanganese. 
Climax Molybdenum Co.............. Langeloth, Pa...... .| Ferromolybdenum, calcium molybdate, 
É molybdenum oxide, oxide  briquets, 
oly Puerum trioxide, sodium molyb- 
ate. 
. Colorado Fuel & Iron Corp...........- Pueblo, Colo.. ...... Ferromanganese. | 
Alloy, W. Va Ferromanganese, silicomanganese, man- 


ganese  briquets, ferrosilicon, silicon 


Columbiana, Ohio. . 
briquets, zirconium-ferrosilicon, ferro- 


Electro Metallurgical Co. ............- SE Fane Y 


General Abrasive Co., Ing AS Niagara Falls, N. Y.| Ferrosilicon (byproduct). 
Globe Iron Co Jackson, Ohio....... Silvery pig iron. 
Hanna Furnace Corp..................| Buffalo, N. Y....... Do. 
Inland Steel Co. ...................... E. Chicago, Ind.....| Spiegeleisen. 
Jackson Iron & Steel Co............... Jackson, Ohio....... Silvery pig iron. 
- Keokuk Electro-Metals Co............| Keokuk, Iowa.......| Ferrosilicon, silvery pig iron. 
E. J. Lavino & Co--------------------- Raiden be J'Ferromanganese. 
Metal & Thermit Corp............:...| Jersey City, N. J....| Ferrotitanium. 
Molybdenum Corp. of America....... Washington, Pa..... Ferrotungsten, ferromolybdenum, calcium 


molybdate, molybdenum oxide, ferro- 
. boron, manganese boride. 
jo edu (byproduct); ferrophosphorus 
(byproduct). 


Anniston, Ala 


Monsanto Chemical Co. .............. Columbia, Tenn.... 


New Jersey Zinc Co. ................ --| Palmerton, Pa...... Spiegeleisen. | | ` 
Ohio Ferro-Alloys Co.................- (Tete ash: KS EE simanal, ferrochromium. 
Oldbury Electro-Chemical Co......... Niagara Falls, N. Y.| Ferrophosphorus (byproduct). 
Permanente Metals Corp... Permanente, Calif...| Ferrosilicon, silicon briquets. 
Pittsburgh Metallurgical Co..........- SE Walls: S ee silvery pig iron, ferrochro- 
Sloss-Sheffield Steel & Iron Co......... N T Birmingham,| Ferromanganese. 
| Ala. | 
Southern Ferro Alloys Co............. Chattanooga, Tenn.| Ferrosilicon, silicon briquets. 
‘Tennessee Products & Chemical Corp.| Rockwood, 'l'enn....| Ferromanganese. 
Tennessee Valley Authoitg M smears Shoals, | Ferrophosphorus (byproduct). 
enn. 
‘Titanium Alloy Mfg. Co.............. Niagara Falls, N. Y.| Ferrotitanium. 
Ensley, Ala......... 
United States Steel Corp. subsidiaries. Deane jc -----|}Ferromanganese, spiegeleisen. 
I. | np pu nd Ferrosilicon, silicon briquets, alsifer, f 

T errosilicon, silicon briquets, alsifer, ferro- 

Vanadium Corp. of America........... ey pol Pa. Y. chromium,  ferrovanadium,  ferrotita- 
| yo scs nium, 

Victor Chemical Works. ...........-..| Mt. Pleasant, Tenn.| Ferrophosphorus (byproduct). 
Virginia-Carolina Chemical Corp...... Nichols, Pia. ` Ferrophosphorus (byproduct). 
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Molybdic Oxide, Calcium Molybdate, and Molybdenum Com- 
pounds.—As these compounds are used as alloying agents in the 
production of iren-and steel, they are included with ferro-alloys. 
These materials are much less expensive than ferromolybdenum and 
consequently are used to a greater extent. As with ferromolybdenum, 
these compounds were made almost entirely from domestic raw 
materials in 1947. 

Ferrotitanium.—Most of the ferrotitanium produced in 1947 was 
made in electric furnaces, but a small quantity was made by the 
aluminothermic process. The ferrotitanium produced in 1947 aver- 
aged 19 percent titanium as in 1946, and both foreign and domestic 
ores (ilmenite and rutile) were consumed in its manufacture. Ferro- 
titanium is used as a deoxidizer and scavenger in steel manufacturing. 
When employed: as a deoxidizer, ferrotitanium is charged in com- 
bination with silicon or some other deoxidizing agent, the titanium 
alloy being added as a final purifier. As an alloying metal, titanium 
prevents intergranular corrosion. 

Ferrovanadium.—All ferrovanadium produced in 1947 was made in 
electrie furnaces, and both foreign and domestic ores were used in 
its manufacture. The alloy averaged 45 percent V in 1947, compared 
with 43 percent in 1946. | 

Ferroboron.—Shipments of ferroboron in 1947 averaged 16.2 percent 
B. Ferroboron is used in special steels as a hardening agent, but it 
js also & highly efficient deoxidizer. 203 

Ferrocolumbium.—Ferrocolumbium is used in some stainless steels 
to prevent intergranular corrosion. It also reduces air hardening and 
oxidation at high temperatures in chromium steels. In 1947 the 
output of ferrocolumbium averaged 55 percent Cb and was produced 
in electric furnaces. d E o 

Zirconium-Ferrosilicon.—The zirconium-ferrosilicon produced in 
1947 averaged 14 percent Zr as in 1946. Zirconium, a powerful de- 
oxidizer and scavenger, reduces age hardening and thereby improves 
deep-drawing properties of sheet steel. It is used instead of ordinary 
ferrosilicon and is more effective. 

Silicomanganese.— The silicomanganese produced in 1947 averaged 
- 67 percent manganese and was made in electric furnaces. This alloy 
is used mainly by the steel industry in the manufacture of steel ingots. 

Manganese Briquets.— The foundry industry is the principal user 
of manganese briquets, which are added to molten iron to overcome 
the harmful effects of sulfur and to act as a deoxidizer and a scavenger. 
"The briquets produced in 1947 averaged 57 percent manganese. 


FOREIGN TRADE! 


Ferromanganese was the chief ferro-alloy import in 1947, although 
important quantities of ferrochromium and ferrosilicon were received. 
Imports and exports of the rarer ferro-alloys are not recorded sepa- 
rately but are grouped as shown in the following tables. . 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. | E 
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Ferro-alloys and ferre-alloy metals imported for consumption in the United 
States, 1946-47,! by varieties 


[U. S. Department of Commerce] 


1046 1947 


Variety of alloy ee Gross | Con- Gross | Con- . | 


weight| tent 
(net (net Value (net (net Value 
tons) | tons) tons) | tons) 
Calcium silicide (calcium-silicon content)... .:..... (2) 331 | $87,047 |........|........].--.-..-..- 
Chrome or chromium metal. ..................... 1 (2) 31 (3) - (2) $ 
Ferrochrome or ferrochromium containing 3 per- 
cent or more of carbon... 1,460 | 992 | 251,926 | 10,680 | 6,450 | 1,725, 400 
Ferromanganese: 
Containing not over 1 percent carbon. ........ 52 43 15.498 MO AA, lenses 
Containing over 1 and less than 4 percent 
COP DON Ee a icon 8,521 | 6,991 |1,686,723 | 9,154 | 7,534 | 1,723,148 
Containing not less than 4 percent carbon..... 23, 557 | 18,874 |2, 790,905 | 72,153 | 57,0647 | 9, 123, 888 
Rue REES 12,598 | 1,331 | 260,695 | 13,859 | 2,141 465, 360 
Ferrotitaniuins 5503s dales decana so seais 4 (2) 2, 207 45 (2) 27,766 
Manganese-boron, manganese metal, and spie- 
geleisen not more than 1 percent carbon (man- 
ganese Gonlent). 22 LLL Ll Llllll2 lll 22s (2) (3) 77 (2) (3) 11 
Manganese-silicon (manganese content)... (2) 114 20. 802. EE E AS 
Silicon-aluminum and aluminum-silicon.......... 5 (2) 1, 040 (4) (2) 8 
Spiegeleisen (more than 1 percent carbon)...-.....- 360 (2) 17, bn AA A, MESA 
Tungsten and combinations, in lumps, grains, or 
powder: 
Tungsten metal (tungsten content) ........... (2) 6 19, 076 (2) 5 18, 414 
Combinations containing tungsten or tung- 
sten carbide (tungsten Gontent). .._-.--..... (2) (5) 143 A WEE E 
kratie ME D ARO (2) 4 ' 148 


1 Changes for table in Minerals Yearbook, 1946, p. 506, are as follows: Ferrochrome or ferrochromium 
containing 3 percent or more carbon in 1945 should read: Gross weight, 6,432 tons; content, 4,334 tons; value, 


,889. 
2 Not recorded. 3 Less than 1 pound. ‘50 pounds. 52 pounds. 


Ferromanganese and ferrosilicon imported for consumption in the United States, 
1946-47, by countries 


[U. S. Department of Commerce] 


Ferromanganese (manganese content) Ferrosilicon (silicon content) 
Country 1946 1947 | 1946 | 1947 
Pu Value cn Value dad Valüe as Value 
Canada.............. 18,313 | $2, 907, 253 | 54,809 | $8, 697,897 | 1,331 $260, 695 | 2,141 $465, 360 
Norway............. 7,595 | 1,585,803 | 10,372 | 2,149,139 |........ ll 


25.908 | 4.493.056 | 65. 181 | 10. 847,036 | 1.331 260. 695 


Ferro-alloys and ferro-alloy metals exported from the United States, 1943-47, by 
varieties 


[U. S. Department of Commerce) 


1943 1944 1945 1946 1947 
Variety of alloy | E | à 
25d Value EE Value b Value no Value aa Value 
Spiegeleisen. ....... 314; $10,123 202 $6, 508} 2,393| $82,699) 7,513| $271, 827 30 $12, 632 
Ferrochrome. ...... 2,360| 759,362)  532|  175,698| 1,471|  487,755| 2,510| 732,221) 3,081| 1,057, 359 


Ferromanganese.. .. 12, 510} 1, 717, 888 600 101, 445 836 175, 556| 2, 951 381, 194|20, 168| 2, 811, 653 
Ferromolybdenum.| 558| 710, 224| 2,214| 2,665,920| 884| 1,050,863} 370|  456,574| 477| 630,813 
Ferrophosphorous.. 116 8, 531 41 3, 440} | 603| - 42,204| 1,228 80,037, 6,041| 241, 464 
Ferrosilicon........ 28, 963| 1,817, 483| 2,483] 283,360} 1,089| 114,520) 3,163| 244,625} 1,357| 187,973 
Ferrotitanium and , in ik lord à | | | 
ferrocarbon-tita- | | 
nium............. 752 103, 133 792 125, 987 744 122, 887 550| * 63, 723 509 80, 590 


Ferrotungsten...... 516} 1, 503, 724| 1,177, 3, 664,242) 431, 1, 344, 281 91; 270, 325 41, 1384, 546 
Ferrovanadium....| 222 518,322) 596| 2, 212, 490 86; 246, 862 57{ 161,289 89, 266, 040 


Other ferro-alloys. . 300 92, 239) 143) 176,111 73 33,016; 218 61,489) 206 88, 289 
| 46,611! 7, 241, 029| 8 780: 9, 415, 201; 8, 610! 3, 700, 643/18, 651| 2, 723, 394/32, 274| 5, 511, 359 
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FLUORSPAR 


GENERAL SUMMARY 


RODUCTION, shipments, and consumption of fluorspar in the 
H United States established peacetime records in 1947; moreover, 

production and shipments had been exceeded in only 1942, 1943, 
and 1944 and consumption in only 1943 and 1944. Imports of fluor- 
spar into the United States were also at a high rate in 1947 (2.6 times 
those of 1946) but were 25 percent below the peak established in 
1945. The higher level of operations in the steel and hydrofluoric 
acid industries, coupled with record demand for fluorspar by the ce- 
ramic trade, was chiefly responsible for the greatly accelerated activity 
in fluorspar in 1947. 

Illinois maintained its rank as the premier producer of fluorspar 
in 1947 by supplying 51 percent of the total domestic shipments. 
The steel industry continued to be the predominant user of fluorspar 
and accounted for proportionately more (55 percent) of the total 
consumed in 1947 than in 1946 (53 percent). Reversing a downward 
trend that had persisted for four consecutive years, the average con- 
sumption of fluorspar per ton of basic open-hearth steel produced 
turned upward to 5.54 pounds in 1947 compared with 5.39 pounds in 
1946. The hydrofluoric-acid industry, the second largest utilizer of 
fluorspar, although using 20 percent more than in 1946, accounted for 
27 percent of the total compared with 28 percent in 1946. Usage of 
fluorspar by the glass and enamel trades established new records in 
1947. 

Deliveries of fluorspar to consumers in the United States. totaled 
397,465 short tons in 1947 (319,195 tons from domestic mines and 
78,270 tons from foreign sources); in addition, 9,109 tons. of finished 


1 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of, 
Mines, from records of the U. S. Department of Commerce. anh TR | 497 rap 
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Salient statistics of fluorspar in the United States, 1938-47, in short tons 


MM AAA a ae 


Ship Foreign trade Industry stocks at end of year 
Year KN o C 
;4,| Imports sumption on- : 
domestic | tor con- Exports sumers’ e Total 

mues sumption plants 
1038 eege 80, 403 19, 622 788 | 115,100 71, 800 34, 996 106, 796 
1930 MEE RT 182, 771 16, 302 2,976 | 176,800 90, 400 38, 619 129, 019 
1940 cos oe IE Sew ot 233, 600 11, 878 8,482 | 218,500 | 102,100 43, 866 145, 966 
E Ee P 320, 669 7, 524 12,184 | 303,600 | 108,900 31, 997 140, 897 
1042... oe ds ro eue 360, 316 2, 151 9, 020 | 360,800 96, 000 19, 429 115, 429 
10438 UN 406, 016 43, 769 9,068 | 388,885 105, 933 19, 026 124, 959 
IA n e 413, 781 87, 200 1,980 | 410,170 98, 446 19, 021 117, 467 
RE, oe ee Set ee 323, 961 104, 925 1,420 | 356, 090 103, 148 19, 863 123, 011 
A IA 277, 940 29, 852 1,729 | 303,190 98, 663 18, 957 117, 620 
A A A EA 329, 484 78, 725 1, 180 376, 138 | 114,150 33, 101 147, 251 


1 Finished fluorspar only. 


fluorspar from domestie mines were delivered to Government stock 
pile. In 1946, deliveries to consumers totaled 298,367 tons (272,304 
tons from domestic mines and 26,063 tons from foreign sources); 
in addition, 3,907 tons of finished fluorspar were delivered to Govern- 
` ment stock pile. Total deliveries to steel plants in the United States 
advanced to 230,224 tons (154,614 tons in 1946), and those to hydro- 
fluoric-acid plants increased to 102,013 tons (84,190 tons in 1946); 
m" glass and enamel plants rose to 50,054 tons (47,483 tons in 
1946). 

The average composite selling price ($32.48 a short ton) of all grades 
of fluorspar (both domestic and foreign) delivered to consumers in 
the United States in 1947 was $0.48 more than in 1946. 

Public Law 384, granting à permanent 15-percent depletion allow- 
ance on fluorspar-mining company taxes, was signed by President 
Truman on August 8, 1947. 

Hourly wage increases of 6 to 10 cents were made by many fluorspar- 
mining companies in 1947. 

The total quantity of fluorspar shipped in and imported into the 
United States from about 1870 through 1947 was approximately 
8,365,000 short tons, comprising about 83 percent from domestic 
mines and 17 percent from foreign sources. 


RESERVES 


The following information on reserves of fluorspar in the United 
States was prepared by the Bureau of Mines and Geological Survey 
and published in hearings before & subcommittee of the Committee 
on Public Lands, United States Senate, Eightieth Congress, first 
session, 1947, pages 242-245. 


"The largest fluorspar deposits in the United States are in the districts and 
States that are now producing the largest amounts of fluorspar; accordingly, 
by far the largest reserves of fluorspar are in the Kentucky-Illinois field and the 
next largest in Colorado and in New Mexico. Other States having important 
but less-developed fluorspar resources are Nevada, Texas, Utah, Idaho, Mon- 
tana, Arizona, California, and Wyoming. In Alaska, fluorspar deposits are 
known at the Lost River tin mine on Seward Peninsula, and fluorite has been 
reported from Zarembo Island and from a locality near Wrangell i in southeastern 
Alaska, but no fluorspar has been mined. 

The accompanying table shows the available fluorspar reserves of the United 
States as of January 1944. The group containing 35 percent or more of CaF, 
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includes nearly all the known deposits that are workable under economic and 
technologic conditions similar to those in 1944, as well as some deposits that can- 
not now be mined economically because they are remote from markets, are 
subject to unusually high mining or milling costs, or contain excessive amounts 
of undesirable impurities. In some areas it is not profitable to mine fluorspar 
containing less than 50 percent of CaF,. A very few deposits, omitted from this 
group because they contain less than 35 percent of CaF, may be minable even 
though they contain as little as 30 percent of CaF, because they are near markets 
and are of such type that they can be easily mined and processed. Deposits 
containing less than 1,000 tons have been excluded from the summary. 

The estimates of material containing 15 to 34 percent of CaF, are based on 
incomplete data and are believed to be conservative. Relatively few deposits 
of this grade have been investigated. Material containing less than 15 percent 
of CaF, has not been included in the estimate because there seems little likeli- 
hood that it will be utilized until so far into the future as to have little significance 
at present. | 

The estimated reserves of fluorspar in ore containing 35 percent or more of 
CaF, are equivalent to roughly 20 years’ supply at the wartime rate of use and 
about 40 years’ supply at the average rate from 1935 to 1939. However, known 
resources of fluorspar ore could not support production sufficient to take care of 
full domestic needs for the 20 to 40 years mentioned because of the declining rate 
of production that accompanies depletion. Insufficient data are available to 
estimate productivity of deposits that are not minable under economic and tech- 
nologic conditions existing in 1944. A rough estimate of 10 to 25 years of normal 
prewar supply in material containing from 15 to 34 percent of CaF, is probably 
conservative. | 


Estimated fluorspar reserves of the United States as of January 1944, by regions, 
| in short tons 


Material (ore) containing 35 percent or more of CaF: 


wen Total erude| CaF: con: | 2H (es- 
: otal crude} CaF: con- e 
Measured | Indicated | Inferred material tent timated 
percent 
CaF.) 
Kentucky and Illinois. ........... 1, 722, 000 | 2, 328, 000 | 7, 000, 000 | 11, 050, 000 | 5, 525, 000 50 
Rocky Mountain States (Colo- 

rado, Utah, Idaho, Wyoming, 

Montana)---------------------- 104, 000 782, 000 | 1, 250, 000 | 2, 136, 000 961, 200 45 
Southwestern States (Arizona, 

New Mexico, 'Texas)............ 102, 000 209; 000 800, 000 1, 111, 000 610, 500 55 
Pacific Coast States and Nevada ` 7, 000 30, 000 80, 000 117, 000 81, 900 70 
All other States eee} e eee 4, 000 4, 000 2, 000 50 
PAS Se, ERO 56, 000 250, 000 306, 000 128, 500 42 

VOW) RE 1, 935, 000 | 3, 405, 000 | 9, 384,000 | 14, 724, 000 | 7,309, 100 49 
Material containing 15 to 34 percent 
of CaF: ! (measured, indicated, Total 
and inferred) 
Region : Average | 
A aF: con- | grade (es- : . 
Cr a tent (es- | timated |“ are uem 
timated) percent 
aF») 
Kentucky and Illinois. -------------------- 4, 500, 000 675, 000 15 | 15, 550, 000 6, 200, 000 
Rocky Mountain States (Colorado, Utah, 

Idaho, Wyoming, Montana)------------- 3, 500, 000 700, 000 20 | 5,636, 000 1, 661, 200 
Southwestern States (Arizona, New 

Mexico, Texas). 2.222250 2c cee 1, 000, 000 200, 000 20 | 2,111,000 810, 500 
Pacific Coast States and Nevada. ......... 450, 000 90, 000 20 567, 000 171, 900 
All other States...................... Ll. 140, 000 28, 000 20 144, 000 30, 000 
O A A E E E 2, 000 400 20 308, 000 128, 900 

d WEE 9, 592,000 | 1, 693, 400 18 | 24,316,000 | . 9,002, 500 


1 Based on incomplete data and believed to be conservative. 
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PRODUCTION AND SHIPMENTS 


Production of finished fluorspar totaled 343,700 short tons in 1947, 
including 151,110 tons of flotation concentrates. However, the pro- 
duction also included 5,100 tons of finished fluorspar recovered from 
milling about 13,000 tons of crude ore that had been mined before 
1947. Thus, total mine production (expressed in terms of finished 
fluorspar) was 338,600 tons in 1947 compared with 271,600 tons in 
1946. Of the mine production in 1947, 7 mines (producing over 
10,000 tons each) supplied 122,800 tons or 36 percent, 17 mines 
(producing 5,000 to 10,000 tons each) supplied 117,000 tons or 35 
percent, 30 mines (producing 1,000 to 5,000 tons each) supplied 
68,200 tons or 20 percent, and 11 mines (producing 500 to 1,000 tons 
each) supplied 8,000 tons or 2 percent; thus, 65 mines produced 
316,000 tons or 93 percent of the total. Of the remaining output 
(22,600 tons or 7 percent), some (in quantities ranging from a few 
tons to 500 tons) came from an undetermined number of small mines 
and prospects, but much was derived from treating tailings from 
previous milling operations. 

In 1947 mines operated by consumers produced 99,300 tons of 
finished fluorspar compared with 60,800 tons in 1946. 

Fluorspar shipments from domestic mines in 1947 aggregated 
329,484 short tons valued at $10,954,875, increases of 19 percent in 
quantity and 21 percent in value over 1946. Of the 1947 total, 60,630 
tons were shipped by river or river-rail for delivery to consumers as 
compared with 51,428 tons in 1946. 

Illinois (51 percent) and Kentucky (27 percent) supplied 78 percent 
of the fluorspar shipped in 1947 compared with 78 percent also in 1946. 
Shipments from Illinois and Kentucky were 18 percent more than in 
1946 compared with a gain of 20 percent from other producing States. 

The average value of all grades of finished fluorspar shipped in 1947 
($33.25 a short ton) established a new peak and was $0.73 more than 
the previous high of 1946. 

The accompanying tables show shipments of fluorspar, by States. 

Flourspar shipments in 1947 comprised 180,425 tons of fluxing 

ravel (including 19,110 tons of flotation concentrates, which were 
lended with fluxing gravel) and foundry lump, 149,058 tons of ground 
and flotation concentrates, and 1 ton of acid lump. The bulk of the 
fluxing-gravel and foundry-lump fluorspar was shipped to steel plants 


Fluorspar shipped from mines in the United States, 1946-47, by States 


1946 1947 
State Value Value 
Short Short 
tons tons 
Total Average Total Average 
Coloradossa 32, 539 $925, 867 $28. 45 32, 153 $950, 882 $29. 57 
MNOS EE 154, 525 | 5, 493, 642 35.55 | 167,157 | 6,148, 654 36. 78 
Kentucky- o coneiloemR cee: 63,143 | 1, 889, 454 29. 92 90, 256 | 2, 713, 508 30. 06 
New Mexico.......................... 17, 584 489, 607 27. 84 27, 526 841,095 | 30.56 
wo EE A 389 7, 959 20. 46 b nus 
6Vada.. loss A 
, ' 300, 736 24.27 
TOAS mH 1, 118 1,019 , 
Ut ie eee ir) 2,3 232,440 | 2.82 | 1’ 730 
Washington. .......22..9 222.92 . 98 D.. A | EA AAA AA 


277,940 | 9,038,969 32.52 | 329,484 | 10, 954, 875 33. 25 
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Fluorspar shipped! from mines in the United States, by States, 1943-47, with 
shipments of maximum year and cumulative shipments from earliest record 
to end of 1947, in short tons? 


i . ' Total 
GE Shipments by years shi 
po s! 
rom 
State earliest 
Year |Quantity| 1943 1944 1946 1947 | to end 
of 1947 
Arizona. .............. 1939 1, 608 1, 328 976 | 389 1, 601 14, 025 
California. ............ 1934 181 134 26. MA AAA AM 341 
Colorado 3............. 1944 65, 209 49, 145 65, 209 32, 539 32, 153 506, 106 
Illinois ?............... 1943 198, 789 198, 789 176, 259 154, 525 167, 157 | 3, 696, 113 
Kentucky? 1941 142, 862 109, 849 112, 791 f 63, 143 90, 256 | 2, 366, 013 
Nevada. `. 1941 8, 967 8, 653 7, 293 038 6, 234 8, 042 77, 487 
New Hampshire....... 1917 1214 E AO eine A E Lee atte 8, 302 
New Mexico........... 1944 42, 973 37, 050 42,973 17, 584 27, 526 263, 185 
T'ennessee............- 1906 360 rg AE DEE DEEN 1, 197 
Texas... 1944 4, 769 960 4, 769 1, 118 1, 019 11, 384 
U falo soraa 1944 3, 466 51 3, 466 2, 370 1, 730 15, 468 
Washington........... 1945 132 octo ure eL SS T rcs ae - 382 
W yoming............- 1944 AAN ID AA A A 19 


1944 413,781 | 406,016 | 413, 781 277,940 | 329, 484 | 6, 960, 022 


1 Figures for 1880-1905 represent production. 

2 Quantity and value figures, by States, for years 1880 to 1925 in Mineral Resources, 1925, pt. 2, pp. 13-14, 
and for 1910 to 1940 in Minerals Yearbook, Review of 1940, p. 1297. 

3 Figures on production not recorded for Colorado before 1905, for Illinois before 1880, and for Kentucky 
before 1886 and for 1888-95. Total unrecorded production (estimated) included in “Total shipments’’ 
column as follows: Colorado, 4,400 tons; Illinois, 20,000 tons; and Kentucky, 600 tons. 


and iron foundries; but a comparatively small tonnage moved to 
plants making cement, ferro-alloys, nickel, basic refractories, and 
fluxing compounds, to smelters of secondary metals, and to Govern- 
ment stock pile. Of the ground and flotation concentrates shipped 
in 1947, hydrofluoric-acid plants took 60 percent and glass and enamel 
plants 33 percent; the remainder went chiefly to aluminum- and 
magnesium-reduction works, to manufacturers of steel, ferro-alloys, 
and welding rods, and to smelters of secondary metals. 

The accompanying table shows shipments of fluorspar, by grades 
and industries, in 1946 and 1947. 


Fluorspar shipped from mines in the United States, 1946-47, by grades an 
industries, in short tons 


Grade and industry 1946 1947 Grade and industry 1946 1947 
Fluxing gravel and Acid lump: 
foundry lump: Ferrous................- 15: derer 
Ferrous AA 255 1 134, 822 1 165, 281 Nonferrous............. 2 1 
Nonferrous............. 1, 410 1, 734 Hydrofluoric acid....... 204 EE 
Cement................ 661 812 > ——. 
Miscellaneous. ......... 175 3, 489 284 1 
Government stock pile. 3, 907 9, 109 
— | —— || Total: 
1 140, 975 1 180, 425 Ferrous................. 140, 776 171, 862 
| ======== Nonferrous............. 3, 643 ; 
Ground and flotation Cement ._------------ 661 812 
concentrates: Glass and enamel....... 47,377 49, 559 
Ferrous................. 1 ? 5, 939 12 6, 581 Hydrofluoric acid ....... 79, 047 89, 667 
Nonferrous. ...........- 2, 231 783 Miscellaneous. ........- 800 4, 711 
Glass and enamel....... 47,977 49, 559 Government stock pile. 3, 907 “9,109 
Hydrofluoric acid....... 78, 780 89, 667 Exported............... 1, 729 1, 180 
Miscellaneous. ........- 625 ; | eeng 
Esvported ..----------- 1, 729 1, 180 277, 940 329, 484 


12136681 | 12149, 058 


1 Fluxing gravel includes (and flotation concentrates exclude) the following quantities of flotation con- 
rentrates blended with fluxing gravel: 1946, 9,129 tons; 1947, 19,110 tons. 
2 Includes pelletized gravel. 


SHIPMENTS, BY USES 
As is evident from the accompanying table and figure 1, the pre- 


dominant purchaser of fluorspar is the steel industry, which also con. 


sumes substantial 


MINERALS YEARBOOK, 1947 
quantities of hydrofluoric acid and sodium fluoride, 


for which fluorspar is the basic material. 
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STOCKS AT MINES OR SHIPPING POINTS 


According to the reports of producers, the quantity of fluorspar in 
stock at mines or shipping points at the close of 1947 totaled 91,433 
tons, or 1.3 percent more than in 1946. These stocks comprised 33, 101 
tons of finished fluorspar and 58,332 tons of crude fluorspar (calculated 
to be equivalent to 29,000 tons of finished fluorspar). 


Stocks of fluorspar at mines or shipping points in the United States, Dec. 31, 
1946 and 1947, by States, in short tons 


1946 1947 
State mM 
Crude ! Finished Total | Crude ! Finished Total 
California. 150 LL. 159. 150 |. 150 
Colorado. - 2 ooo o... 4, 207 579 4, 786 7,135 674 7,809 
fe nl AAA ne DO gti a td 50 e A ROA 50 
Minois AAA. a a 28, 814 10, 006 38, 820 23, 545 15,313 38, 858 
Kentucky... 3,129 | 8, 007 11, 136 8, 266 16, 526 24, 792 
AAA AAA RETO AMES AAA EEN 41 41 
New Medien 2 34, 939 226 2 35,165 19, 186 395 19, 581 
EE AA AMES PERSA IPP 103 

LE €" 1 DEE Ge 139 139 tee een 49 49 

2 71, 289 18, 957 2 90, 245 58, 332 33, 101 91, 433 


1 This crude (run-of-mine) fluorspar must be beneficiated before it can be marketed. 


2 Revised figure. 
CONSUMPTION AND CONSUMERS' STOCKS 


Fluorspar (domestic and foreign) consumed and in ‘stock in the United States, 
1946-47, by industries, in short tons 


1946 s 1947 


Industry Stocks at |In transit Stocks at |In transit 


Con- con- to con- Con- con- to con- 
sump- | sumers’ | sumers’ | sump- | sumers’ | sumers' 
tion plants plants tion lants lants 
Dec.31 | Dec. 31 | ec. 381 | Dec.31 
Basic open-hearth steel. 145, 631 189, 778 
Electric-furnace steel ti 02 00 14, 898 65, 341 3, 005 19, 481 77,820 4, 488 
Bessemer steel o ooo cc c Lc... 206 . 141. | 
Iron foundry: ooo ae cir Se 4, 925 ], 165 66 4, 089 1, 759 171 
Ferro-alloys___.-.-_....-.---_.-----_------ 2, 044 027 Een 2,478 | - 870 101 
oe acid Ge EE 83, 901 17, 431 1,810 | 100,363 19, 693 554 
rimary aluminum 3 
Primary magnesium te NSF ot Aes AN ) 1, 417 1, 182 EA 896 909 |........-. 
GSS ——— —— Hmm aic 39, 852 7, 136 1, 414 42, 130 7, 682 692 
LEE 6, 739 1, 946 253 8, 938 1, 780 243 
a A thee he e ea See p 1, 262 |---------- 811 1, 263 |....... SE 
CIGING TOG A eaei 17 ISI [52 
Miscellaneous. .............- iene teeta 2,552 | 2,092 125 \ 7, 038 de 238 
303, 190 98, 663 6.703 | 376,138 | 114, 150 6, 487 


1 Fluorspar used in making artificial eryolite and aluminum fluoride (aluminum raw materials) is included 
in the figures for hydrofluoric acid, which is an intermediate in their manufacture. 
2 Figures on consumption represent fluorspar used as a flux; see footnote 1. 


Production of basic open-hearth steel and consumption and stocks of fluorspar 
(domestic and foreign) at basic open-hearth steel plants, 1943-47 


1943 1944 1945 1946 . 1947 
Production of basic open-hearth steel in- : 
gots and castings............ long tons..| 69,695,000 | 71,387, 000 | 64, 510, 000 | 54,034, 000 | 68, 506, 000 
Consumption of fluorspar in basic open- 
hearth steel production. ..... short tons. - 205, 676 201, 788 176, 488 145, 631 189, 773 
Consumption of fluorspar per long ton of 
basic open-hearth steel made...pounds. - 5.9 5.7 5.5 5.4 5.5 


Stocks of fluorspar at basic open-hearth 
Steel plants at end of year... short tons. - 57, 200 53, 100 63, 900 61, 600 68, 400 
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Fluorspar (domestic and foreign) consumed in the United States, 1927-47, in 


short tons 
Hydro- Iron 
Year Steel fluoric Glass Enamel NS Allother| Total 
acid ro-alloys 
roy 142, 700 15, 500 6, 800 5, 800 3, 900 1, 500 176, 200 
IBN EEN 158, 100 20, 500 6, 200 5, 700 4, 100 1, 600 196, 200 
192 BEE 162, 100 15, 600 6, 600 5, 200 3, 800 1, 500 194, 800 
ki EE 112, 600 12, 600 4, 300 4, 000 2, 700 2, 000 138, 200 
IU Eto tee Ope EES 69, 300 12, 000 7, 100 3, 000 1, 300 1, 300 , 000 
AA A 38, 7, 000 6. 700 2, 400 800 700 56, 000 
45 EE EE 64, 700 7, 800 7, 000 3, 200 1, 200 700 84, 600 
1934 EE iSo nsi 85, 300 11, 000 7, 700 3, 500 2, 100 1, 000 110, 600 
A ae AAA 105, 000 12, 900 11, 000 4, 900 2, 600 1, 000 137, 400 
A A 140, 800 20. 100 11, 600 5, 400 2, 700 1, 800 182, 400 
E AA a re Dect es NS 146, 400 24, 100 11. 600 5, 900 3, 700 2, 600 194, 300 
lt ER ee 77, 600 18, 900 10, 500 4, 000 2, 800 1, 300 115, 100 
tot A ebe 123, 800 26, 300 15, 300 6, 100 3, 500 1, 800 176, 800 
TAO cuna tene irt 155, 500 37, 000 13, 400 5, 500 4, 600 2, 500 218, 500 
AAA DN a IS 210, 400 56, 000 20, 300 7,300 5, 100 4, 500 303, 600 
EEN 242, 600 81, 600 18, 500 3, 100 7, 800 7, 200 360, 800 
AA A 234, 148 | 113,614 20, 592 1, 726 7, 260 11, 545 388, 885 
1044... A 230, 201 | 129, 553 27, 315 2, 547 7, 815 12, 739 410, 170 
AA A 197,916 | 109,315 31,874 3, 695 6, 786 6, 504 356, 090 
SR EE 160, 735 83, 901 39, 852 6, 739 6, 969 4,994 303, 190 
Eelere eee 209,395 | 100,363 42, 130 8, 938 6, 567 8, 745 376, 138 


Fluorspar was reported consumed in 39 States and the District of 
Columbia in 1947, but 3 States— Illinois, Ohio, and Pennsylvania— 
used 207,466 tons or 55 percent of the total consumption. Pennsyl- 
vania was again the chief consuming State; it ranked first in consump- 
tion of fluorspar in both steel and glass but seventh in hydrofluoric 
acid. Illinois maintained its rank as the largest consumer of fluorspar 
in A ie acid in 1947. 

The accompanying table shows, so far as possible without revealing 
the figures of individual companies, the consumption of fluorspar, by 
States, in 1946 and 1947. 


Fluorspar (domestic and foreign) consumed in the United States, 1946-47, by 
States, in short tons | 


State 1946 1947 State 1946 1947 

Alabama. oat iru Kentucky .................... 

uuu DR Kätt 10,076 eMe oe \ 5,858 | 6179 
ATKansas. gas en ren Maine-.----------------------- 

Louisiana. ..... ............ 16. 491 Massachusetts... ............ | 1, 346 1, 441 

Mississippi. ................ , 21.740 Rhode Island............... 

North Carolina............. , Michigan....................- 8, 052 10, 545 

TN AAA AAA ee Sai Minnesota......... eer ) 1. 632 9. 888 

South Carolina. ............|.........- Wisconsin.................- : , 
California. ................... 6, 755 9, 185 || Missouri. ...................- 2, 197 3, 935 
Colorado. ...................- New York. 2-2 12, 625 12, 823 

DOW AAA se 8, 184 14,161 || A LO BEE 46, 493 62, 871 
a Utah sens eh A i o Manoma EEN 5 1, 445 

onnecticut.................- 549 q EARN or te eee 
Delaware. ...................- Washington. ............... 1, 501 1, 966 
District of Columbia. ........ 25, 361 27,535 || Pennsylvania................- 70, 661 84, 949 

New Jersey...... PENETRA ' Tennessee. ...........-..--..- 1, 856 1, 257 
Illinois. .....................- 49, 311 59, 646 || Texas. ----------------------- 4, 572 9, 736 
Indiana- --------------------- , 435 27,916 || Virginia. ..................... 94 132 
Kansas oec olco ----- West Virginia. ..............- 5, 274 5, 081 

Nebraska --..ooocoooocoo..- 166 82 ||. _—_— | 

South Dakota. ............. 303, 190 376, 138 


Wyoming... ..............]]  |.....----.- 
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REVIEW BY STATES 


_ Arizona.—Production of fluorspar in Arizona was 1,601 short tons 
in 1947 compared with 389 tons in 1946. The 1947 output came ` 
from Cochise and Yuma Counties and was shipped to steel plants 
and a nonferrous smelter. The fluorspar from Cochise County was 
from the Lone Star mine operated by Cooper Shapley, Jr., and that 
from Yuma County was a byproduct of the Sonora lead mine. 

California.—At the plant of Industrial Minerals & Chemical Co., 
at West Berkeley some Nevada fluorspar was ground on a toll basis 
for Balfour, Guthrie & Co. e 

Colorado.—Production of finished fluorspar in Colorado was 32,20 
short tons in 1947 compared with 32,400 tons in 1946. In addition, 
some crude ore equivalent to 1,400 tons of finished fluorspar was 
mined but not milled in 1947. Thus, production (expressed in terms 
of finished fluorspar) totaled 33,600 tons in 1947 compared with 
32,800 tons in 1946. Output came from Boulder, Chaffee, Jackson, 
Mineral, and Park Counties. , 

Shipments from Colorado were 32,153 tons in 1947 compared with 
32,539 tons in 1946. The 1947 shipments comprised 22,542 tons of 
flotation concentrates and 9,611 tons of metallurgical-grade fluorspar. 

The Ozark-Mahoning Co., operating a flotation mill near James- 
town, produced 52 percent more flotation concentrates in 1947 than 
in 1946. However, the plant was operated from January 1 to March 
14, 1946, by Harry M. Wiliamson & Son; nevertheless, the total 
output of concentrates in 1947 was 24 percent greater than that of 
both operators in 1946. The flotation-mill feed comprised ore chiefly 
from the Argo and Emmett mines; but some was also contributed by 
the Blue Jay mine, where development was in progress during the 
year. These mines are in Boulder County and were operated by 
Harry M. Williamson & Son. The Ozark-Mahoning Co. also operates 
a flotation mill at Rosiclare, Ill. | 

The flotation mill of General Chemical Co., near Jamestown, pro- 
duced 5 percent less concentrates in 1947 than in 1946. The flotation- 
mill feed comprised ore chiefly from the company-operated Burlington 
mine in Boulder County, but a small quantity of ore was purchased 
from local mines. The company also has mines in Chaffee County, 
where development was continued in 1947 and & small quantity of 
metallurgical-grade fluorspar was produced and shipped to a steel 
p The General Chemical Co. also has a flotation mill at Deming, 

. Mex. i 

Colorado Fluorspar Mines, Inc., produced 21 percent less finished 
fluorspar in 1947 than in 1946. The company operates a combination 
flotation-jig mill and a mine near Salida, Chaffee County. The mill 
feed comprised ore chiefly from its own mine, but a small quantity 
was contributed by nearby mines. The flotation mill was operated 
throughout 1947, but the jig unit was active only during the last 
quarter of the year. 

The Wagon Wheel Gap mine of the Colorado Fuel & Iron Corp., in 
Mineral County, produced 57 percent more fluxing-gravel fluorspar in 
1947 than in 1946. | 

At the Crystal mine near Northgate, Jackson County, operated by 
the Crystal Fluorspar Mines Co., production and shipments of metal- 
lurgical-grade fluorspar were virtually the same in 1947 as in 1946. 
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A small quantity of fluorspar was produced (but not shipped) by 
Luke E. Smith from a property near Jefferson, Park County. 

Ilinois.—lllinois maintained its premier position as a fluorspar- 
producing State. Production of finished fluorspar was 172,500 tons 
in 1947; about 98 percent came from Hardin County and the remain- 
der from Pope County. However, the production includes 3,200 
tons of finished fluorspar recovered from crude ore mined before 1947. 
Consequently, total mine production (expressed in terms of finished 
fluorspar) was 169,300 tons in 1947 compared with 149,900 tons in 
1946. Some Kentucky fluorspar is milled in Illinois, and some 
Illinois fluorspar is milled in Kentucky; the finished fluorspar so 
recovered, as well as that shipped, is credited in the statistics to the 
State of origin. The Argo, Austin, Blue Diggings, Crystal, Deardorff, 
East Green, Eureka, Fairview, Hillside, Lead Hill, Mahoning Shaft 
No. 3, Midway-North Boundary-Air Shaft, Minerva, Recovery Shaft, 
Rock Candy Mountain, Rose Creek, Rosiclare, Victory, and West 
Green properties supplied about 94 percent of the fluorspar produced 
in Illinois in 1947; most of the remainder came from many mines and 
prospects, chiefly the Cave in Rock, Douglas, Hawkins, Humm, 
Jefferson, Knox, Lead Hill, Stewart, and Wall; some was recovered 
from tailings from previous milling operations. 

Shipments of fluorspar from Illinois (167,157 tons) were 8 percent 
more than in 1946 and contributed 51 percent of the total domestic 
shipped. Of the 1947 total, 41,319 tons were shipped by river or 
river-rail to consumers compared with 40,486 tons in 1946. 

The Aluminum Ore Co. (Alcoa Mining Co. after January 1, 1948) 
produced 14 percent more flotation concentrates in 1947 than in 
1946. "The mill feed comprised ore from the company-operated Argo, 
Blue Diggings, and Fairview mines. The ore from these mines is 
first treated in the company heavy-media unit, which supplies an 
enriched product for flotation feed. "The Argo-Blue Diggings vein 
system was worked through the Blue Diggings and Fairview shafts on 
the 400-, 500-, 600-, 700-, and 800-foot levels; a winze was sunk to 
the 900-foot lével in 1947, ànd a crosscut to the vein was under way 
at the end of the vear. 

The Crystal Fluorspar Co. produced 19 percent more finished 
fluorspar than in 1946. Output in 1947 was obtained from the 
Crystal mine and the newly opened Jefferson mine, and from retreat- 
ing log-washer fines at the Patton flotation mill. The Jefferson mine 
has been under development since 1945 and in 1947 the shaft was 
sunk from 208 to 260 feet and 596 feet of drifts were driven. At the 
Crystal mine 800 feet of drifting and 32 feet of raising were done in 
1947. | 

Both the gravity-concentrating and flotation mills of Inland Steel 
Co. at Rosiclare were operated at a greatly increased rate in 1947; 
consequently, outputs of fluxing gravel and flotation concentrates 
were 102 and 233 percent, respectively, more than in 1946. The 
flotation concentrates are blended with fluxing gravel. The mill feed 
comprised ore from the Hillside, Wall, and Rock Candy Mountain 
mines in Illinois and the Keystone mine in Kentucky. Production 
and shipments of finished fluorspar from the Keystone mine have been 
credited to Kentucky in the statistics. 
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The Ozark-Mahoning Co. produced slightly less flotation concen- 
trates in 1947 than in 1946, but shipments were moderately more. 
The mill feed in 1947 comprised ore from Deardorff, East Green, 
Mahoning Shaft No. 3 (formerly W. L. Davis No. 2), and West 
Green mines near Cave in Rock, Ill., the Delhi-Babb, Goering, and 
Mineral Ridge mines near Salem, Ky., and some purchased ore. 
Production of finished fluorspar in 1947 comprised 83.7 percent acid- 
grade concentrates and 16.3 percent pelletized gravel. Production 
and shipments of finished fluorspar from the Delhi-Babb, Goering, 
and Mineral Ridge mines have been credited to Kentucky in the 
statistics. | 

Tbe Rosiclare Lead & Fluorspar Mining Co. operated the Eureka, 
Hawkins, Interstate, Midway-North Boundary-Air Shaft, Pell, 
Recovery Shaft, and Rosiclare properties in 1947, but the Rosiclare 
mine was again the chief producing mine of the company. The ore 
from the company mines is mill feed for its heavy-media, jig, and 
flotation units. Production of finished fluorspar of all grades was 
16 percent greater than in 1946, but shipments were slightly less. 
This company, together with the Pigmy Corp., & subsidiary, was the 
largest producer of fluorspar in the United States in 1947. 

The mine and flotation mill of Minerva Oil Co. were operated at a 
rate somewhat greater than in 1946; consequently, output of flotation 
concentrates was 30 percent larger in 1947. "The company did some 
development in Livingston County, Ky., where it has leases on a 
substantial acreage. 

Kentucky.— Production of fluorspar in Kentucky in 1947 reversed 
a downward trend that had persisted since 1942. Production of 
finished fluorspar was 98,800 short tons in 1947. In addition, some 
crude ore equivalent to 2,300 tons of finished fluorspar was mined 
but not milled in 1947. Thus, total mine production (expressed in 
terms of finished fluorspar) was 101,100 tons in 1947 compared with 
63,900 tons in 1946. Shipments also were greater; they were 90,256 
tons—a 43-percent gain over 1946. Of the 1947 shipments, 19,311 
tons were shipped by river or river-rail compared with 10,942 tons 
in 1946. | 

Output in Caldwell County in 1947 was substantially more than in 
1946 and was chiefly from the Bright, Crowder, Hughett, Tyrie, New 
York & Kentucky, and Senator mines. The Hughett mine, inactive 
for several years, was reopened in 1947. A heavy-media-process plant 
to serve the Senator mine was brought into operation in 1947. 

The major part of the 1947 output in Crittenden County came from 
the Asbridge No. 21, Big Four, Blue, Davenport, Delhi-Babb, Key- 
stone, Krausse, Pigmy, Tabb No. 1, Tabb No. 2, Watkins, and 
Yandell No. 22 mines. Most of the remainder came from many 
smaller producing mines and from numerous prospects; some was 
recovered from tailings from previous milling operations. 

Production and shipments of fluorspar in 1947 by the United States 
Coal & Coke Co., the largest producer in Kentucky, were 103 and 
77 percent, respectively, more than in 1946, when operations were 
adversely affected by a strike at its mines and mill. Production 
came from the company-operated Asbridge No. 21, Tabb No. 1, Tabb 
No. 2, and Yandell No. 22 mines, but some was from the Big Four 
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mine owned by the company but operated by Perry & Loyd; a small 
tonnage was also produced under contract from the Pogue mine. 
Output at the Big Four mine, however, was 78 percent smaller than 
in 1946. 

The Kentucky Fluor Spar Co. and affiliates shipped 16 percent 
more fluorspar and "fluorbarite" than in 1946. The company oper- 
ates a mill at Marion and, through its mining division (Roberts & 
Frazer), operated the Carr and Wright mines in Livingston County. 
Only about one-third of the supply came from company mines in 
1947; most of it was supplied by the Austin, C. R. Babb, Humm, 
Rose Creek, Stewart, Lead Hill, and Knox mines and the flotation 
E Minerva Oil Co., Minerals Flotation Corp., and Butler & 
WLOOdTIE. 

The Keystone mine of Inland Steel Co. near Marion was operated 
throughout 1947 and a heavy-media-process plant to serve it was 
brought into production in August. The company plans to build a 
loading station on the Kentucky bank of the Ohio River, opposite 
Elizabethtown, Ill. A diamond-drill exploratory program was begun 
at the company Barnes mine, also near Marion. 

The Pigmy mine of the Pigmy Corp. (subsidiary of the Rosiclare 
. Lead & Fluorspar Mining Co.) produced 7 percent bs fluorspar than 
in 1946. 

In 1947 the Delhi Fluorspar Corp. completed sinking a 200-foot 
shaft at the Hickory Cane mine near Marion, where it made a small 
production. Output from this mine, however, was inadequate for 
its needs, and as a consequence the company purchased both finished. 
fluorspar and milling ore from many local producers, as well as some 
ore from Mexico. The finished fluorspar recovered from milling 
Mexican ore, as well as that shipped, is not included in the statistics 
for Kentucky. Total shipments by Delhi Fluorspar Corp. were 
42 percent more than in 1946. 

.. L. Conyer, who operates a jig mill near Marion, shipped 17 percent 

more fluorspar than in 1946. He purchases both finished fluorspar 
and milling ore from many local producers, and all his shipments 
came from these sources in 1947. 

Ben E. Clement sold 123 percent more fluorspar in 1947 than in 
1946. He purchased fluorspar from local producers and some acid- 
grade fluorspar from Mexico. The Mexican fluorspar was used to 
raise the grade of locally purchased fluorspar. The Mexican fluorspar 
is not included in the statistics for Kentucky. 

Crider Bros. Fluorspar Co. worked the Blue mine near Mexico, 
Ky., and the Jameson mine near Lola, reclaimed some fluorspar from 
the Blue and Haffaw dumps, and purchased fluorspar from local 
producers. Its sales were 123 percent larger than in 1947. The 
company did extensive development at the Blue mine, and it acquired 
title to the flotation plant of Alco Minerals, Inc., near Marion and 
moved it to a new location near Mexico, Ky., where it will be operated 
in conjunction with the gravity mill serving the Blue mine. | 
' The Minerals Flotation Corp., an affiliate of the Fluorspar Corp., 
operated its flotation mill at Marion throughout 1947 and output of 
concentrates was 11 percent more than in 1946. The mill feed com- 
prised chiefly tailings accumulated over a period of years. This 
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source of fluorspar has been exhausted, and hereafter an enriched 
mill feed will be supplied by the heavy-media-process plant of the': 
Fluorspar Corp. | 
Davenport Mines, Inc., did extensive underground development at ` 
the Davenport mine near Salem in 1947. Output in 1947 was triple 
that 1u 1946. mE 
In Livingston County most of the output came from the C. R. 
Babb, Bonanza, Carr, Goering, Guill, Jameson, Lovelace, Mineral 
Ridge, and Wright mines and from reworking the Klondike tailings.- 
Output at the Carr and Wright mines of Roberts & Frazer was 10. 
percent greater than in 1947. m 
The Ozark-Mahoning Co. operated the Mineral Ridge mine until 
November 30, when the lease was assigned to Alco Lead Corp., which 
operated it in December and had a heavy-media-process plant under 
construction at the end of 1947. The Ozark-Mahoning Co. operated 
the Goering mine until October 31, when it was subleased to Frailey 
& Winters, who operated 1t the remainder of 1947. "E 
Em & Moodie. continued to reclaim fluorspar from Klondike ` 
tailings. IE 
In the Central Kentucky district production and shipments of 
fluorspar increased to 5,771 and 6,030 tons, respectively, in 1947 ` 
(4,235 and 3,786 tons in 1946). The largest producer in this district. 
is Hageman Properties, Inc.; in 1947 its output came chiefly from the 
Faircloth and Haydon mines in Woodford County near Wilmore. 
The company made a small production at the Twin Chimney and 
Gobel Dean mines in Mercer County near Harrodsburg. A com-, ` 
paratively small output of fluorspar was produced at the Lone Oak 
mine, also in Mercer County near Harrodsburg, by Albert Brauer. ` 
A small tonnage of ore mined in 1945 at the Leed property by J. B. . 
Towles was sold to and milled by Hageman Properties, Inc., in 1947. 
Nevada.—Shipments of fluorspar from Nevada (8,042 tons) reversed ; 
a 3-year downward trend in 1947; they were 29 percent greater than ` 
in 1946. Most of the 1947 output went to steel plants, but some was 
shipped to cement and enamel plants, nonferrous smelters, and iron 
foundries. The fluorspar moving to enamel plants was ground: by 
Industrial Minerals & Chemical Co., West Berkeley, Calif. E 
The chief producing mine in Nevada in 1947 was the Baxter in. 
Mineral County, operated by V. S. Baxter; its production was 46 
percent more than in 1946. The Daisy mine in Nye County, operated 
by J. Irving Crowell, Jr., was the second-largest producing mine in 
Nevada in 1947; its output was 3 percent greater than in 1946. The 
other producing mine was the Cirac, also in Mineral County, operated ` 
by Cirac Fluorite Mine; there was no output at this mine in 1946. 
New Mexico.— Production of finished fluorspar in New Mexico was 
27,700 short tons in 1947, a gain of 58 percent over 1946. However, 
the 1947 production includes 5,700 tons of finished fluorspar recovered 
from treating some crude ore mined before 1947. Consequently, 
total mine production (expressed in terms of finished fluorspar) was 
22,000 tons in 1947 compared with 15,200 tons in 1946. The 1947 
output came from Grant, Luna, Sierra, and Valencia Counties. 
Shipments of fluorspar from New Mexico likewise increased and ` 
totaled 27,526 tons, a gain of 57 percent over 1946. . | 
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The flotation mill of General Chemical Co. at Deming produced 
18 percent more concentrates in 1947 than in 1946. The mill feed 
comprised ore from the company Shrine mine in Grant County and 
purchased ore from local mines. 

The flotation mill of Zuñi Milling Co. at Los Lunas operated ` 
throughout 1947, whereas in 1946 it operated only from October 15 
until December 31. Consequently, output of concentrates was much 
greater in 1947. The mill feed comprised ore from the company mines 
near Grants in Valencia County, tailings from previous milling opera- 
tions, and purchased ore from local mines. 

The Government-owned heavy-media plant at Gila, which resumed 
operation on October 8, 1946, was operated until May 29, 1947, when 
the accumulated stock of ore at the mill was exhausted. The plant 
was operated by the Shattuck Denn Mining Co. as agent for the 
Office of Metals Reserve and the concentrates produced were shipped 
to Government stock pile. The mill was first put into operation on 
December 27, 1943; it operated entirely on locally purchased ores; 
the total quantity purchased was 79,500 tons, which yielded 30,924 
tons of fluxing-gravel fluorspar. 

The flotation mill of Indian Metals Co. of New Mexico at Lordsburg 
was operated until May 4, 1947, when it was closed. The mill feed 
comprised purchased ore from local mines. | 

At the Burro Chief mine near Tyrone, Grant County, output of 
milling ore, which was sold to local mills, was 2% times that in 1946, 
but production of finished fluorspar was 87 percent smaller. The 
Burro Chief mine has been described by the Mining World.’ 

Resumption of operations at the flotation mill of Zuñi Milling Co. 
provided a market for milling ore in 1947; as a consequence there was 
& revival of activity at several properties in Valencia County, where 
the Bonita, Grants No. 1, Keeney, Mirabal, and Nell No. 1, as well as 
the mines of Zufii Milling Co., were operated in 1947. Other producing 
mines in New Mexico in 1947 included the Blue Jacket, Cox, Foster, 
Great Eagle, Greenleaf, Humming Bird, Purple Heart, Sadler, and 
White Eagle. 

Texas.—Production of finished fluorspar in Texas was 1,122 short 
tons in 1947, a gain of 20 percent over 1946; shipments (1,019 tons), 
however, were 9 percent smaller. Production was from the Eagle 
Mountains mine in Hudspeth County near Van Horn, operated by 
the J & L Fluorite Co. The 1947 output comprised 36.6 percent 
metallurgical-grade fluorspar and 63.4 percent flotation concentrates. 

Utah.—George Spor & Son, operating the Spor mine in Juab County 
near Delta, and Brice Prisby, operating the Rain Bow mine in Millard 
County near Kanosh, were the only producers of fluorspar in Utah 
in 1947. Production and shipments were 1,640 and 1,730 short tons, 
respectively, in 1947 compared with 2,340 and 2,370 tons in 1946. 


MILL DEVELOPMENTS 


The trend toward the heavy-media process for treating fluorspar 
ores continued in 1947. Three plants were completed and brought 
into operation in Kentucky in 1947, a fourth plant was under con- 
struction, and a fifth plant was planned. With this process lower- 


2 Mining World, Burro Chief Fluorspar: vol. 9, No. 6, June 1947, pp. 31-33. 
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grade ore and narrower veins can be mined, much higher recoveries 
of flurospar are attained than with jigs, higher-grade concentrates are 
produced, and the rate of depletion of reserves is retarded. 

In 1947 the Fluorspar Corp. completed a heavy-media separation 
plant near Princeton, Ky., to serve its nearby Senator mine. This 
was the first heavy-media plant brought into operation in the State 
to treat fluorspar. The heavy-media plant of Inland Steel Co. near 
Marion was put into operation in October; it will serve the company 
Keystone mine and will eliminate an 18-mile haul to the company - 
mill at Rosiclare, where the ore heretofore had been treated. The 
Kentucky Fluor Spar Co. brought its heavy-media plant into opera- 
tion in November; the plant is at Marion, Ky., and will treat ore from 
the company-owned mines as well as purchased ores. A heavy-media 
plant to serve the Mineral Ridge mine near Salem, Ky., was under 
construction at tue close of 1947 by the Alco Lead Co. Davenport 
Mines, Inc., had completed plans for the construction of a heavy- 
media plant to serve its mine of the same name near Salem. The 
company was changing from steam to electric power. 

The heavy-media unit of Alcoa Mining Co., which was put into 
operation in October 1946, has been described.’ 

The Crystal Fluorspar Co. was installing Richards jigs in its mill 
at its Crystal property for separation of the lead and zinc in the ore © 
from the Jefferson mine. A new grinding unit was installed in the 
mill of J & L Fluorite Co. near Van Horn, Tex. Additional equip- 
ment to increase capacity at the flotation plants of Ozark-Mahoning 
Co. at Jamestown, Colo., and Rosiclare, Ill., was installed in 1947. 

Output of flotation concentrates from domestic ore totaled 151,110 
short tons in 1947 compared with 129,359 tons in 1946. In addition, 
flotation mills in the United States recovered 42 and 354 tons, respec- 
tively, from milling Mexican ore in 1947 and 1946. 


PRICES 


Metallurgical-grade fluorspar containing 70 percent or more effec- 
tive calcium fluoride content was quoted at $33 a short ton f. o. b. 
Illinois-Kentucky mines until mid-September, when the price was 
advanced to $34.50; on November 8 it was raised to $35.  Corres- 
ponding increases were made in the price for other grades of metal- 
lurgical-grade fluorspar. On July 1 the selling price f. o. b. Illinois 
mines of acid-grade fluorspar containing a minimum of 97% percent 
calcium fluoride was advanced from $37 a ton to $38.50; and in early 
December it was raised to $40. 

The average selling price of all grades of domestic fluorspar shipped 
in 1947 was $33.25 a short ton—a new peak—compared with $32.52 


in 1946. 
FOREIGN TRADE 


Imports.—Receipts of imported fluorspar into the United States 
were 78,379 short tons in 1947—a gain of 166 percent over 1946. 

Fluorspar imported for consumption in the United States, which 
represents the quantity on which the duty was paid, was 78,725 tons— 
a gain of 164 percent over 1946. The imports m 1947 comprised 
15,623 tons containing more than 97 percent calcium fluoride and 


3 Lay, W. C., Sink-and-Float Separation: Eng. and Min. Jour., vol. 148, No. 10, October 1947, pp. 80-83. 
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63,102 tons of lower grade. They were valued * at $1,256,726. The 
value assigned to the higher-grade foreign fluorspar averaged $22.18 
a ton in 1947 and that to the lower grade $14.43. The cost to con- 
sumers in the United States also includes duty, loading charges, 
insurance, consular fee, and freight to consuming plants. The duty 
on fluorspar containing not more than 97 percent calcium fluoride 
continued at $5.625 a short ton and on fluorspar containing more 
than 97 percent calcium fluoride $3.75. | 

The bulk of foreign fluorspar received in the United States in 1947 
was for use by domestic consumers; however, about 4,400 short tons 
of that received were delivered to Government stock pile. 


Fluorspar imported for consumption in the United States in 1947, by countries 
and customs districts 


[U. S. Department of Commerce] 


. Containing not 
EE E 
calcium fluoride i 


Country and customs district fluoride 


tons tons Value tons Value 

Canada 
A IA AA E 227 | $6, 888 227 $6, 888 
E EE A AI BEE 57 7 57 706 
EA MAA 284 7, 594 284 7,594 
Italy: Philadelphia._.........--....------]--..------]---------- 4, 126 40, 793 4, 126 40, 793 

Mexico: 
P GoT Aa aT, sacacasa 2,104 | $30, 963 7,356 | 107,623 9, 460 138, 586 
Duluth and Eh E laca lacada cuss 80 1,176 80 1, 176 
RR GT AAA A A A 7, 637 70,754 7, 637 70, 754 
E a SEENEN 4, 986 99, 649 29, 802 | 464, 045 34, 788 563, 744 
7,090 | 130, 662 44,875 | 643, 598 51, 965 774, 260 

Newfoundland: 

uffalo . E Cee Peer es 2, 050 68, 716 2, 050 68, 716 
Philadelphia.................... ..... 8,257 | 206,360 |..........|....-....- 8, 257 206, 360 
. 8,257 | 206, 360 2, 050 68, 716 10, 307 275, 076 
Spain: Philadelphia. . .................... 275 9, 277 11,707 | 149, 557 12, 042 158, 834 
United Kingdom: HRochester 1 E A A 1 169 
‘ PP Kl E Ke Ee 
Total: 1947. ............-.. uu Ou. 15,623 | 340,468 63, 102 | 910, 258 78,725 | 1, 256, 726 
TAO AA tA ees 6, 621 158, 859 23,231 | 357, 956 29, 852 516, 815 
1045 tit wk ie ce alee 10,275 | 254, 800 94, 650 |1, 967,962 | 104,925 | 2, 222, 762 


* As defined in sec. 402 of the Tariff Act of 1930: “The value of imported merchandise * * * isthe 
Ore. value or the export value, whichever is higher—that is, the market value or the price at which the 
merchandise, at the time of exportation to the United States, is offered for sale in the principal markets of 
. the country from which exported, including the cost of containers or coverings and all expenses (including 
any export tax) incident to placing the merchandise in condition ready for shipment to the United States.” 
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The following table, compiled from data supplied the Bureau of 
Mines by importers and by domestic companies milling foreign fluor- 
spar, shows the quantities of imported fluorspar delivered to consumers 
in the United States in 1946 and 1947, irrespective of year of importa- 
tion into the United States; it differs from the preceding table, which 
shows the quantity and grade imported into the United States. The 
quantities in the following table are based upon the actual outturn 
weights and include the finished fluorspar recovered from milling and 
drying foreign ore, rather than the ore milled or concentrate dried. 


Imported fluorspar delivered to consumers in the United States, 1946-47, by uses 


1946 1947 
Selling price at tidewa- Selling price at tidewa- 
ter, border, or f. 0. b. ter, border, or f. o. b. 
Use mill in me Med ml in the oes 
States, including ates, including 
Short tons duty , Short tons duty , 

Total Average Total Average 
e A 20, 319 $485, 592 $23. 90 64, 797 | $1, 665, 629 $25. 71 
Hydrofluoric acid... ........... 5, 143 163, 659 31. 82 12, 346 506, 407 41. 03 
Ferro-alloys................... 309 10, 700 34. 63 229 7, 900 34. 50 
Glass and enamel. ...........- 106 3, 384 31. 92 495 21, 902 44. 25 
OUP ice ence 252 tom is 186 4, 238 22. 78 403 13, 377 33. 19 
26, 063 667, 573 25. 61 78, 270 | 2, 215, 305 28. 30 


Exports.—Producers of fluorspar reported exports of 1,180 short 
tons of fluorspar valued at $43,679 in 1947 compared with 1,729 tons 
valued at $63,797 in 1946. The exports (all ceramic ground and 
flotation concentrates) by producers in 1947 comprised 617 tons to 
Canada, 43 tons to Mexico, 480 tons to Peru, and 40 tons to Venezuela. 


Fluorspar reported by producers as exported from the United States, 1942-47 


Shoni Value iai Value 
ort | ort dao Ee 
Year tons Year tons 

Total Average Total | Average 
1042 x o neis 9,016 | $242, 545 $26. 90 || 1945...............- 1, 420 $45, 939 $32. 35 
10 rone cae 9, 044 246, 973 27.31 || 1946.--...___._____- 1, 729 03, 707 36. 90 
1944 2 1, 980 65, 909 33. 29 || 1947......... rec 1, 180 43, 679 37. 02 


807864—48——3 
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WORLD REVIEW 


The accompanying table shows world production of fluorspar, by 
countries, 1943-47, insofar as statistics are available. 


World production of fluorspar, 1943-47, by countries, in metric tons ! 
[Compiled by P. Roberts] 


Country ! 1043 1944 1945 1946 1947 

Argentina (shipments).................... 1, 713 2, 674 3, 012 (2) (2) 
Australia: 

Queensland- ----2-2------.------------- 544 520 801 875 (2) 

ta Asin A plete oe 468 266 145 326 (2) 
Bolivia (ecports) c c cc 2 02 . (2) (2) 19 (2) 3 28 
Cand FE 10, 169 6, 281 6, 685 7, 296 5, 245 
US CO ee otto ee 24, 160 13, 400 13, 749 21, 528 25, 834 
Germany S. hee sc te ae Se ne eh 198, 536 4 170, 000 21, 190 2 
ING EE 1, 667 1, 249 (2) (2) (2) 
AAA A E T E ) (2) 7, 806 (2) 
E A EE 7, 282 7, 967 3, 207 (2) 4 100 
Koreat aiena A gs a hs 39, 589 53, 131 16, 098 (2) 2) 
Mexico (exports). ooo 22, 469 56, 450 50, 251 21, 949 45, 737 
Newfoundland (shipments)................ 56, 478 44,912 25, 300 23, 366 36, 191 
NO WAY ccc tine dae so 905 3, 119 2, 516 (3) 2 
Southern Hhodesia 0022... rai TEE: oe Mor HOT 154 
Palta ee ea o p LE o: 35, 911 55, 595 9, 643 8, 712 15, 929 
E BEE 2, 107 1, 836 3, 448 2, 722 (2) 
Switzerland 2c clc clc llli. 582 520 |...........- (2) 

AAN rr Mone M IU eee OR IAE MEE RC EE siete 2 
Union of South Africa... 2202..- 4, 646 3, 481 3, 657 4, 821 4, 815 
United Kingdom.......................... 95, 106 48, 027 44, 281 46, 644 2 
United States (shipments)................. 368, 330 375, 374 293, 891 252, 142 298, 901 
Total (estimate) --.-- LLL... 1,009,000 | 1,049, 000 677, 000 567, 000 660, 000 


1 In addition to countries listed China, South-West Africa, and U. S. S. R. produce fluorspar, but data 
of output are not available. Estimates by author of chapter included in total. 

2 Data not available; estimates by author of chapter included in total. 

3 January to September, inclusive. 

4 Estimate. 

5 Exports to Japan. 


Canada.—According to the Dominion Bureau of Mines, production 
of fluorspar in Canada was 5,245 metric tons ? (all from Ontario) in 
1947 compared with 7,296 tons in 1946. In Canada output falls 
short of consumption, and the greater part of the deficiency is met by 
importations, chiefly from Mexico, Newfoundland, and the United 
States. However, small quantities (258 and 281 metric tons, respec- 
tively, in 1947 and 1946) of metallurgical-grade fluorspar are exported 
to the United States. Imports into Canada were 22,903 metric 
tons during the first 10 months of 1947 compared with 28,860 tons in 
the entire year 1946. 

Mexico.—Chiefly as a result of demand by the United States, 
production of fluorspar (as measured by exports) in Mexico increased 
from an average of 11,907 metric tons annually during the 4 years 
1940-43 to 56,450 and 50,251 tons, respectively, in 1944 and 1945. 
Exports declined to 21,949 metric tons in 1946; but the downward 
trend was halted in 1947, when 45,737 metric tons were exported. 
About 2,200 tons of Mexican fluorspar are used in local metallurgical 
plants and some is also exported to Canada. Some ground fluorspar 
is imported from the United States for use in ceramic plants. 

Newfoundland.—The St. Lawrence Corp. of Newfoundland, Ltd., 
and Newfoundland Fluorspar, Ltd. (a subsidiary of Aluminum Co. 


51 metric ton is equivalent to 1.10231 short tons. 
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E DM Ltd.), are the only producers of fluorspar in Newfound- 
and. | 

Shipments of fluorspar from Newfoundland were 36,191 metric 
tons in 1947 compared with 23,366 tons in 1946. The St. Lawrence 
Corp. of Newfoundland, Ltd., has developed and opened nine mines, 
but the Iron Springs mine, which is equipped with two shafts, was the 
only one worked in 1947. The company has a gravity-concentrating 
mill and a flotation mill in Newfoundland for treating the ore; and a 
subsidiary, St. Lawrence Fluorspar, Inc., has a plant at Wilmington, 
Del., for drying the flotation concentrate. Shipments by the St. 
Lawrence Corp. of Newfoundland, Ltd., and St Lawrence Fluorspar, 
Ltd., were 16,151 metric tons in 1947. 

Newfoundland Fluorspar, Ltd., has two mines and ships crushed 
fluorspar to Arvida, Quebec, where the Aluminum Co. of Canada, 
Ltd., has a flotation plant; some crushed fluorspar is also shipped to 
other consumers. Shipments by Newfoundland Fluorspar, Ltd., were 
20,040 metric tons in 1947 and comprised 18,292 tons to Arvida, 
Quebec, and 1,748 tons to other customers. The company reopened 
its Tarefare mine in 1947, but work consisted mostly of development, 
as this mine had scarcely reached the production stage; nevertheless, 
a moderate amount of fluorspar was produced which, together with 
that in accumulated stock piles, sufficed for the requirements at Arvida 
in 1947. Arrangements were made during the latter part of 1947 to 
reopen the Director mine for 1948 production, and unwatering of it 
was begun on November 27, 1947. Most of the 1948 output from the 
Director mine is expected to be taken from the 250-foot level, but some 
may be taken from the 150-foot level. Development will continue 
at the Tarefare mine in 1948. | 


CRYOLITE 


Cryolite occurs in commercial quantity and is mined at only one 
place—Ivigtut, Greenland. The mine at Ivigtut, the grades of ore 
produced, methods of processing and purification, and various uses 
of cryolite have been described.’ | 

Artificial cryolite was manufactured in the United States in 1947 
by the Aluminum Ore Co. at East St. Louis, Ill., and the Reynolds 
Metals Co. at Bauxite (Hurricane Creek), Ark. 

The chief use of cryolite is in the reduction of aluminum; compara- 
tively small quantities are used in glass, enamels, abrasives, and 
insecticides. , 

Imports of cryolite into the United States were 19,650 long tons 
valued at $1,564,380 in 1947 compared with 10,200 tons valued at 
$815,627 in 1946. The cryolite imported in both years came from 
Greenland. 

Exports of cryolite from the United States were 836 long tons valued 
at $216,357 in 1947 compared with 1,160 tons valued at $285,110 in 
1946. Of the 1947 exports, 539 tons went to Canada, 104 tons each 
to Yugoslavia and Poland, and the remainder elsewhere. 


6 Gibbs, A. E. (technical director, Pennsylvania Salt Manufacturing Co.), Cryolite as a Chemical Raw 
Material: Chem. Ind., vol. 38, No. 5, May 1936, pp. 471-476. | 
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GENERAL SUMMARY 


HE production of fuel briquets rose again in 1947 to a new high 
T of 3,171,596 net tons. Packaged fuel dropped in 1947 to 182,881 
net tons. 

The fuel-briquetting industry in the United States consists of a 
relatively few large plants (35 in 1947), producing a small, hard 
pillow-briquet suitable for shipment. The packaged-fuel industry, 
on the other hand, consists of a large number of small plants (62 in 
1947), producing 3- to 4-inch, more or less friable cubes wrapped 
(usually 6 to the package) in sturdy paper, designed primarily for 
local consumption. 


FUEL BRIQUETS 
Salient statistics of the fuel-briquetting industry from 1943 to 1947 


are summarized in table 1. Production by regions from 1917 to 1947 
is shown in figure 1. 
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FIGURE 1.—Production of fuel briquets in the United States, by regions, 1917-47. 


1 Briquets made from charcoal, wood scrap, and fruit pits not included in Bureau of Mines review. 
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TABLE 1.—Salient statistics of the fuel-briquetting industry in the United States, 
1943-47 


Production 
: Imports | Exports 
Pacific 
Year Eastern Central Coast Total 
States States States 
Net tons 
1 A A 544, 786 1, 493, 368 125, 844 2, 163, 998 198 174, 973 
EEN 625,779 | 1,704,005 | 135,177 | 2, 464, 961 538 163, 672 
1945. ds Da percata aos E 637,740 | 1,991,733 | 132,731 | 2,762, 204 722 174, 107 
at A So bun 880, 109 | 1,986,234 | 137,684 | 3,004,027 653 163, 339 
EE 1,089, 705 | 1,906,834 | 115,057 | 3,171,596 387 | 248,700 
Average value per net ton, 
Apparent Segen f.o. b. plant 
Vis consump- Value of opera- UST 
tion ! production tion Pacific 
(net tons) Eastern | Central Coast 
States States States 
1013 EHE 1, 989, 223 |$15, 148, 109 28 $5.04 $7. 44 $10. 26 
DEST E NEEE IS e neci oe De 2, 301, 827 | 18,434, 579 30 5. 42 8.03 10.07 
1045 6. ape a UE ae wil ee Ot be 2, 588, 819 | 21, 678, 886 32 5. 65 8. 40 10. 04 
EIER 2, 841,341 | 25, 299, 612 35 6. 61 9.03 11. 26 
¡E ARA wean wp EE 2, 923, 223 | 30, 762, 253 35 7. 82 10. 56 12.77 


1 Production plus imports minus exports. 


DOMESTIC PRODUCTION 


. The output of fuel briquets in 1947, continuing its upward trend 
since 1938, totaled 3,171,596 tons valued at $30,762,253—a 6-percent 
increase in tonnage and a 22-percent increase in value over 1946. 
Production increased markedly in the Eastern States but declined 
slightly in the Central and more significantly in the Pacific Coast 
States (table 2). 

_ Briquets were made in 16 States in 1947, with production centered 
in Wisconsin (10 plants totaling 1,344,720 tons valued at $14,649,795), 
followed by Pennsylvania, West Virginia, Missouri, and Illinois, in 
that order. Pennsylvania’s 4 plants produced 580,582 tons valued 


TABLE 2.—Production of fuel briquets in the United States, 1946—47 


Percent of 

change from 

946 in— 

Plants!| Net tons Value Plants!| Net tons Value 
Ton- 

nage Value 
Eastern States....... 7 880, 109 | $5, 817, 639 8 | 1,089, 705 | $8, 519, 741 | -+23.8 | +46.4 
Central States. ........ 25 | 1, 986, 234 | 17, 931, 641 24 | 1,966,834 | 20, 773,184 | —1.0| +15.8 
Pacific Coast States. . 3 137,684 | 1, 550, 332 3 115,057 | 1, 469,328 | —16. 4 —5.2 
35 | 3,004,027 | 25, 209, 612 35 | 3,171, 596 | 30,762,253 | +5.6 | +21.6 


! 11 plants in 1946 and 10 plants in 1947 in Wisconsin; 4 plants in Pennsylvania; 3 in Illinois; 2 each in 
Arkansas, Kansas, Michigan, Missouri, and West Virginia; and 1 each in California, Massachusetts, Minne- 
sota, Nebraska, NewgY orkj(1947 only), North Dakota, Oregon, and Washington, 
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at $4,774,843, and Illinois” 3 plants, 132,935 tons valued at $907,605. 
Production for the other States cannot be shown without revealing 
individual plant data. | 

Twenty-two plants operated every month of the year, and four 
plants operated 11 months, together accounting for 97 percent of the 
total production. 

Number of Plants.—All of the 35 plants reporting production in 
1947 were also active in 1946,? except the Lake Coal Co., Inc., Syra- 
cuse, N. Y., which began commercial operations in December 1947. 
Three additional plants, reported under construction in Arkansas, 
Wisconsin, and Wyoming in 1947, with & combined capacity of several 
hundred thousand tons, expect to go into production in 1948. Four 
plants were idle in 1947, and three went out of business. 

Capacity.— Table 3 gives comparative data for the past 5 years on 
annual capacity and relative production of active briquetting plants 
for the United States as & whole. In 1947, nine plants—each with an 
annual capacity of 200,000 tons or more—furnished 2,270,361 tons, or 
72 percent of the national production, utilizing 73 percent of their 
combined capacity. The largest capacities as well as the largest 
production in 1947 were reported by the Berwind Fuel Co. and the 
Stott Briquet Co., Inc., for their plants at Superior, Wis. 
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TABLE 3.—Annual capacity and production of briquetting plants in the United 
States, 1943-47 


Active plants Production 
Percent of— 
Numb SE Nett " 
Number | capacity et tons 
| (net tons) Annual ee 
capacity tion 
A AN A a 28 | 3, 164,000 | 2, 163, 998 68. 4 100. 0 
| © EE 30 | 3, 493,900 | 2, 464, 961 70.6 100. 0 
1045 E A A 32 | 3,782,900 | 2,762, 204 73.0 100.0 
e Ee? 35 | 4,533,300 | 3,004, 027 66. 3 100. 0 
1947: A EUM O O DESEN 
eS thea 5,0001 
ess n MOUS osito aio Ee 1 
5,000 to less than 10,000........................ 2 17, 860 6, 361 35. 6 2 
10,000 to less than 25,000. ---------------------- 3 41, 500 27, 823 67.0 .9 
25,000 to less than 100,000. 113 | 617,400 | 255,020 41.3 8.0 
100,000 to less than 200,000. --_----------------- 7 828, 400 612, 031 73.9 19. 3 
200,000 to less than 400,000... o 02 6 | 1,610,000 | 1,325, 861 82. 4 41.8 
400,000 or more. ............ Lc oso c lll lll 3 | 1, 500,000 944, 500 63. 0 29. 8 
35 | 4,615, 160 | 3,171, 596 68. 7 100. 0 
EN Be p 
ess than 2, WONG assi ata a be 
2,000 to less than 5,000.2. 2 ) 108, 500 6, 818 6.3 d 
5,000 to less than 10,000.00 2220 5 80, 860 43, 175 53.4 1.4 
10,000 to less than 25,000... 2 c c css. 4 215, 000 81, 886 38.1 2.6 
25,000 to less than 100,000._.__--_._____-__-___- 10 950, 800 514, 030 54.1 16. 2 
100,000 or MOTe--------------------------------- 11 | 3, 260, 000 | 2, 525,687 77.5 79. 6 
35 | 4,615, 160 | 3, 171, 596 68. 7 100. 0 


! 2 of these plants operated less than 3 months during the year. 


Raw Fuels.—Nine kinds of raw fuels entered into the manufacture 


of 13 types of briquets in 1947 (tables 4 and 5). 


In the Eastern 


States region anthracite fines and bituminous coal were the raw fuels 


2 Years plants (active in 1947) started producing are given in the 1947 Fuel Briquet Directory (which also 
shows type of raw fuel used), obtainable on request from the Bureau of Mines, Washington 25, D. C. 
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TABLE 4.—Raw fuels used in making fuel briquets in the United States in 1947 


Raw fuels used (net tons) 


Character of raw fuels Net 
úsed Plants tons Plants using— Plants Yard | Other 
screen-| raw Total 


ings fuels 


Pennsylvania anthracite. 16/1, 064, 790|| Yard screenings exclu- 
Arkansas hard coals..... 8| ! 369, 091 sively (from own or 
Bituminous low-volatile. 16|1,241,043|| other eardsi. 4| 27,974|. ........ 2/, 974 
Bituminous high-vola- Raw fuels (other than 
UllBor2cl 2 osa caidos 5| 134, 436 yard screenings) ex- 
Semicoke (lignite char). . ] clusively. EU 1, 679, 039} 1, 679, 039 
Residual carbon from Both yard screenings 
pyrolysis of natural : 129. 208 and other raw fuels. .... 111277, 242, 990, 240/1, 267, 482 
OS A ee te ae 
Residual carbon from 
manufacture of oil gas. . 2| 
Petroleum coke.......... 3| 35,9027 
2 35,2, 074, 495 351305, 2106/2, 669, 279|2, 974, 495 


1 Includes also some Oklahoma semianthracite. 
? 17 plants used 1 kind of fuel only, 2 plants used 2 kinds (separately), 15 used mixtures of 2 kinds, and 
1 used a mixture of 3 kinds; hence the sum of the items shown exceeds the total number of plants. 


used by plants near mines in Pennsylvania and West Virginia. In 
the Central States region—with plants in nine States and production 
concentrated in the Lake dock territory—all available fuels except 
residual carbons were used; in this region the increased use of Arkansas 
hard coals is especially noteworthy. In the Pacific coast region 
residual carbons from the manufacture of oil gas and pyrolysis of 
natural gas were the raw fuels used. . 

The most outstanding gain in production of briquets in 1947 over 
1946 occurred at plants near coal mines (table 6). 


TABLE 5.—Classification of plants and production of fuel briquets in the United 
States, by kinds of raw fuel used, 1946-47 


1946 1947 
Briquets produced Briquets produced 
Raw fuel used ` — ETATE: 
Plants per. | Plants Per- 
Net tons | cent of ' Net tons | cent of 
total total 
Pennsylvania anthracite. 2... 3 146, 995 4.6 


Mixture of Pennsylvania anthracite and bitu- 


2 
minous low-volatile. ............. 2 c cllc cL. 11 10 | 1,366, 417 43.1 
Mixture of Pennsylvania anthracite and bitu- 1, 983, 238 66. 0 
2 


minous high-volatile_________.___.____________ 
Mixture of Pennsylvania anthracite and bitu- 443, 896 14.0 
" epa high- and low-volatile.._____._________}-____ ~~ 
emianthracite._......____._.__.________________. 
Arkansas hard coals (mixture) ____._________-__- 1 1 400, 491 12.6 


Bituminous: 
Low-volatile....__._.____..._.___._.________- 
High-volatile_ -2222222222 

Semicoke (lignite char)... o ooo 

Residual carbon from pyrolysis of natural gas... 

Residual carbon from manufacture of oil gas. .... 

Petroleum coke. o ooo 

Mixture of petroleum coke and bituminous high- 

VOL lea di a cal. 1 

Mixture of petroleum coke and bituminous low- 

A AAA AAA ME 


| 


NU Remo NO 
to trm». LOSE N 


235 | 3,004, 027 | 100. 0 235 | 3,171, 596 100. 0 


1 1 of these plants also used Oklahoma semianthracite. 
2 In 1946 and 1947, 2 plants made 2 kinds, hence the sum of the items shown exceeds the total number of 
plants active in the respective years. 
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Raw fuels, other than yard screenings, accounted for 90 percent of 
the raw fuels used in the manufacture of fuel briquets in 1947 (table 4). 


TABLE 6.—Production of fuel briquets, grouped according to location of plants 
with reference to supply of raw fuel, 1946-47 


1946 1947 Change in 1947 


Location of plant 


Production Production 
Plants (net tons) Plants (net tons) Net tons | Percent 


c—À—€Á—— | | ee | —!ÀÀÓ—ÀÁ—HáA— | eS (| a —— à À— Án "—— 


Near Lake coal docks: 


Lake Superior CNN A 4 | 1,091, 580 4 927,452 | —164,128 —15.0 
Lake Huron vc) Zu maa A 672 | +6.5 
EI 1, 545, 894 12 | 1,411,438 | —134, 456 —8.7 
Near coal mines: GRON, EE be Tae cad 
Eastern 8tates........ lc oc ecce el. 6 879, 463 6 | 1,089,044 | +209,581 | +23.8 
Central States... 9 402, 091 9 516,995 | +114,904 | +28.6 
15 1,281, 554 15 “1, 606, 039 | +324, 485 +25. 3 

Near petroleum refineries and 0il- and nat- WEE SE 

Re E 1 1 

Pacific Coast States... ..............-...- 3 |) 164,481 { 3 |) 138,106 | —26,375 | —16.0 
4 164, 481 4 138, 106 —26,375 —16.0 

Other locations: xd E A E 
Central States IIIN a mell 2| 1903] +3915 | +324 
13 12, 098 14 16, 013 +3, 915 +-32. 4 
Total United States. 35 13,004,027 | 35 | 3,171,596 | +167,569 | -+5.0 


1 Fall River, Mass.; Flint, Mich.; Omaha, Nebr.; and—in 1947 only—Syracuse, N, Y, 


Binders.—Asphalt binders predominate in briquetting practice in 
the United States (table 7). In 1947, 33 operators used approximately 
202,000 tons of asphaltic types and small quantities of starch, coal-tar 
pitch, and oil-gas tar pitch; 2 operators used no binder. The per- 
centage of binder in the briquets (by weight) ranged from less than 
5 to 9 percent or more. Sixteen plants,. accounting for 56 percent of 
the total 1947 briquet production, used binders ranging from 5 to 
less than 7 percent; 2 plants used less than 5 percent; 12, 7 to 9 per- 
cent; and 3, 9 percent or more. 


TABLE 7.—Classification of briquetting plants in the United States by type of 
binder used, 1944-47 


1944 1945 1946 1947 
Percent Percent Percent Percent 
of total of total of total of total 
Plants | briquet | Plants | briquet | Plants | briquet | Plants | briquet 
produc- produc- produc- produc- 
tion tion tion tion 
Type of binder used: 
No binder !........... 3 5.0 3 4.3 2 92.3 { 2 ! 95. 8 
Asphalt.............. 24 84.1 26 86.7 30 } 30 
Asphalt and coal-tar 
Te en RT oe 7 | i i i 
sphalt and starch... 1 | 1 1 1 
Oil-gas tar pitch......|-------- | 10.9 2 T | 9.0 | 1 1.1 1 e 
Starch................ 1 | Sr | DEES | oer hae 
30; "mal — 32| 100.0 35 [| — 100.0 35 100. 0 
Production (net tons) ....|........ ` 2,464,961 |... | 2, 762, 204 |........ 3,004,027 |........ 3, 171, 596 


1 BEIM carbon from manufacture of oil gas and bituminous coal were raw fuels used at plants employing 
no r. 
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Weight and Shape.—Briquets in the United States (pillow-, barrel-, 
and cube-shaped) range in weight from 1% to 20 ounces. Pillow shapes 
under 5 ounces (except for an ll-ounce bituminous, high-volatile 
pillow by Coal Processing Corp., Buckner, Ill.) were made at 32 plants 
in 1947; 2%-ounce cylindrical (barrel-shaped) briquets, at 2 plants; 
and 18- and 20-ounce cubes at 1 plant. 


SHIPMENTS 


In 1947 briquets were shipped to 35 States and the District of 
Columbia and exported principally to Canada (table 8). Production 
and shipments for each State cannot be shown without revealing con- 
fidential data, because there are only 1 or 2 plants in 13 of the 16 
producing States. The difference between production in 1947 (3,171,- 
596 tons) and shipments within the United States (2,885,658 tons) 
represents briquets exported, used at plants for power or heat, and 
variation in year-end stocks. Briquets are employed almost en- 
tirely for domestic space heating, but six operators reported a total 
of 14,807 tons used for power or heat at their plants in 1947. 


TABLE 8.—Shipments of fuel briquets of domestic manufacture in the United 
States, by States of destination, as reported by producers, 1946—47, in net tons! 


State of destination 1946 1947 State of destination 1946 1947 

P9 Cu EDD 438 1,249 || Nebraska. ...................- 56, 890 59, 719 
California--.------------------- 11, 577 11,119 || New Hampshire. ............. 10, 686 5, 419 
Connecticut. .................- 15, 302 5,101 || New Jersey. .................. 27, 734 32, 403 
Delaware.......-.---.---.----- 3, 537 785 || New York...................- 94, 124 48, 462 
District of Columbia........... 2, 159 2,174 || North Carolina. .............. 19, 080 24, 184 
Florida... coco ete ues 544 283 || North Dakota................- 157,482 | 127,671 
ECT 200 49 Vl a WEE 74, 391 96, 562 
A AA EE 293 || Oregon........ SEC MART 95, 688 67, 642 
Illinois......................... 113,082 | 156,167 || Pennsylvania................- 49, 408 | 120,135 
JOER e eS 63, 502 80. 286 || Rhode Island. ................ 8, 249 3, 417 
IOWBR. EE 124,271 | 110,701 || South Carolina......... paola 5, 723 6, 565 
KANSAS ——Á—— 13, 931 27,357 || South Dakota............----- 132,348 | 122,615 
Kentucky... oec 4, 939 5,955 || Vermont...............-.....- 5, 864 3, 573 

AA S 17, 924 8,732 || Virginia-...------------------- 24, 811 36, 824 
Maryland. .................... 21, 049 28, 551 || Washington..................- 6, 923 22, 092 
Massachusetts. ................ à 23,219 || West Virginia........-....---- 2, 708 4, 305 
Michigan...................... 187, 452 : Wisconsin....................- 543,692 | 542,109 
Minnesota..................... 579,356 | 453, 198 et ie ee 
Mississippi. ................... 0T [sociorsasa 2, 784, 662 |2, 885, 658 
Missouri....................... 245, 903 | 350, 200 


1 For shipments outside the United States see export statistics, table 10. 


Generally, rail movement represents shipments to considerable 
Po AS and shipments by truck, local and nearby consumption 
(table 9). | 


TABLE 9.—Direct shipments of fuel briquets by rail and truck, as reported by 
producers, 1946-47, in net tons ! 


1946 1947 
Produced in— 
Rail Truck Total Rail Truck Total 
Eastern $ tates be eens 860, 786 19, 463 880,249 | 1,068, 409 20,349 | 1,088,758 
entralStates................ 1, 979, 027 1, 958, 439 
Pacific Coast States... \ 1, 617, 462 475, 753 { 114, 188 } 1, 516, 103 549, 456 { 2107, 120 
Total United States 2, 478, 248 495,216 | 3 2,973, 464 | 2, 584, 512 569,805 | 33,154,317 


1 Includes shipments outside the United States. 

2 Includes small tonnage shipped by scow. 

3 An additional 30,585 tons were used by 7 producers as fuel at their plants in 1946 and 14,807 tons by 6 
producers in 1947, 
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PRICES 


Monthly retail prices of fuel briquets from 1941 to 1945 for 21 
selected cities, published in yearbooks of this series, were compiled 
from data collected by the Bureau of Labor Statistics, United States 
Department of Labor. Collection of briquet price data has, however, 
been discontinued except for the ‘following cities, for which the 
December 1947 retail prices are quoted: Chicago, Ill., $18.54 per 
net ton; Milwaukee, Wis., $16.85; Minneapolis, Minn., $18.88; and 
St. Louis, Mo., $16.12. 

The trend in prices in the past 5 years is indicated by the average 
values in the Eastern, Central, and Pacific Coast States shown in 
table 1; these are values received by producers and not retail prices 
(as quoted above), which include transportation costs to markets 
and wholesalers’ margins. 

The value received at the plant ranged from $5 to over $20 per 
ton in 1947. Sales realizations vary widely because of the different 
local conditions under which briquets are manufactured and sold. 
The outstanding factors influencing the value per ton realized at any 
plant are cost of raw materials and labor and prices of competing fuels. 

In the Eastern States, nearly all the output comes from plants in the 
anthracite region of Pennsylvania and the bituminous low-volatile 
fields of southern West Virginia, where the cost of raw fuel does not 
involve freight charges; the value f. o. b. plant is therefore relatively 
low. In the Central States 72 percent of the production came from 
plants at coal docks on the Great Lakes; the raw fuel for these plants 
involves a considerable freight charge, reflected in higher values per 
ton f. o. b. plant. In the Pacific Coast States (where the raw fuels 
used are residual carbons from manufacture of oil gas and pyrolysis 
of natural gas), the average per ton represents the highest value f. o. b. 
plant in the United States. 


FOREIGN TRADE * 


Imports of briquets into the United States in 1947 amounted to 387 ` 
tons valued at $3,220—virtually all from Canada. 
Exports of briquets in 1947, principally to Canada, increased 52 
percent over 1946 (tables 1 and 10). | 
3 Retail Prices of Fuels by Cities, Preliminary Report, November-December 1947: Bureau of Labor 
Statistics, U. S. Department of Labor, 1948. 


4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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TABLE 10.—Briquets (coal and coke) exported from the United States, 1945-47, 
by countries of destination and customs districts 


[U. S. Department of Commerce] 


1945 1946 1947 


Net tons Value Net tons Value Net tons Value 


——Á—À TN Eesen ad 


COUNTRY 
Canada consi ar 157, 789 | $1,126,233 | 163,305 | $1,355,869 | 238,081 | $2, 633, 912 
Cuba A et Ee 4 10 CS BOO AAA A 
(Rehn AA A A AA A EEN 8 180 
Dominican Republie- Ll 1 60 4 89 
WEE A A A OEA SO A EES 30 613 
¡Pele AAA ne ene Ae 895 AAA AAA omm EE 
French A A A AMA PRA A 10, 621 156, 453 
E EE 10 176 8 194 10 130 
Panama, Republic ot. 2 OO ERA AA 
Switzerland................... NET 10, 662 1229. 509. WEE AAA IAEA nicae f ee 
Trinidad and NU O Ee BEE BEE, GEES lada 6 58 
169, 360 | 1,254,231 | 163,339 | 1,356,658 | 248, 760 2, 791, 435 
CUSTOMS DISTRICT 

ATIZODS EE 4 OF Wests ttr sini 10 130 
Buffalo- once oe sa Sate epis Dec cele de 25, 080 149, 652 41, 871 381, 445 86, 033 1, 040, 963 
BIN ulcus 29, 398 234, 003 20, 071 175, 300 50, 996 515, 135 
Duluth and Superior. .............. 10, 062 80, 555 34, 428 312, 266 39, 579 417, 164 
A A 4 100 22 RE, AAA AAA 
Laredo... oe wate 4 AA CEA prp PENES 
Maine and New Hampshire. ` 85 495 934 6, 385 1, 022 11, 970 
Maryland. .............. muto Piet EE, ido Eri ey OEE e EEN 10 195 
Michigan... 67, 727 468,446 | 40,502 252, 523 | 18, 696 162, 024 
NOA CA aaan 2 35 10, 627 156, 511 
ede dod A A A EECH, ANA AA EEN | 14 320 
A wA MEE A AS 202 2, 465 

Philadelphia- giereg Ze 11, 557 126,192. E E 4 
ée Ei Te EE EE PACA AAA 1 60 4 89 
Rochester ooo 4,085 20, 580 15, 859 130, 859 26, 920 256, 914 
St. Lawrence. .................-...- 21, 338 172, 434 6, 302 62, 315 13, 788 218, 722 
MD A 1 12 8 LD A AA 
Ver modos ce eee 15 68 3, 302 34, 307 45 320 
A ER, PES AA EI 10 179 
EN AAA A Se aah oe eer ERSE 37 469 800 8, 235 


Leen PF e | eee | ren ee RSE 


169, 360 | 1,254,231 | 163,339 | 1,356,658 | 248, 760 2, 791, 435 


TECHNOLOGIC DEVELOPMENTS 


The Bureau of Mines field office at Golden, Colo., has added facilities 
to study briquetting on a laboratory scale, and tests were conducted 
on various fuels to determine their briquetting properties. The 
Bureau will also cooperate with the Wyoming Natural Resources 
Research Institute in a project on the briquetting of western coals.° 

The Illinois Geological Survey at Urbana, Ill., continued experi- 
mental work during 1947 on the briquetting of Illinois coals by the 
Piersol? process. Attention was given primarily to corrugated bri- 

5 Parry, V. F., Résumé of Bureau of Mines Research and Development Work on Western Coals, 1942-47 
Bureau of Mines Rept. of Investigations 4171, 1948, p. 7. 

6 Piersol, R. J., Briquetting Illinois Coals Without a Binder by Compression and Impact: Illinois State 
Geol. Survey Rept. of Investigations 31, 1933, 70 pp.; Briquetting Illinois Coals Without a Binder by Impact: 


Illinois State Geol. Survey Rept. of Investigations 37, 1935, 75 pp.; Smokeless Briquettes: Impacted Without 
Binder from Partially Volatilized Illinois Coal: Illinois State Geol. Survey Rept. of Investigations 41, 1936, 


30 pp. 
ear die D., Trends in the Development of Smokeless Fuels: Coal Heat, vol. 49, No. 3, March 1946, 
pp. 61, 64. 
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quetted ribbons made at room temperature from Illinois deduster 
dust, heat-treated and broken into stoker-size fuel. 

A selected bibliography of publications on fuel briquetting was 
recently completed by the Bureau of Mines.’ 
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WORLD PRODUCTION 


From table 11 it will be seen that Germany, France, and the United 
States are the top-ranking briquet-producing countries of the world. 
Attention is called to changes in previously published data for Ger- 
many, Japan, and Australia; all data for fiscal years ending before 
June 30 are now included in columns for the previous year (for example, 
data for year ended March 31, 1944, will be found in the 1943 column). 


TABLE 11.— World production of fuel briquets, 1942-47, by countries, in metric 
tons ! 


{Compiled by P. Roberts] 


Country ! 1942 1943 1944 1945 1946 1947 
a: A Eé 45, 565 50, 765 87, 440 101, 756 98, 320 78, 139 
Australia: Victoria ?. ......... 421, 619 435, 727 462, 380 512, 340 522, 157 
Belgium. ....................- 1,127,430 | 1,013,410 456, 990 787,530 | 1,079,620 (3) 
Canada.---------------------- 220, 139 , 892 277, 707 275, 625 , 960 290, 880 
Czechoslovakia 
OR Bee a d E. 468, 000 553, 000 464, 000 71, 309 . 209, 180 (3) 
Lignite. .................. 261, 000 323, 000 328, 000 192, 485 252, 452 g 
d EE 21, 052 90, 188 123, 749 118, 558 85, 781 8) 
ETag 3, 424, 550 | 3, 045, 910 | 1, 588, 490 | 3,531,530 | 5, 399, 403 5, 279, 000 
Germany: 
an i M ? 7,186, 522 | 2 6, 419, 404 (3) (3) 5 1, 902, 293 (3) 
Lieniten ...----------.... 259, 707, 162 |261, 550, 277 | 55, 407, 000 (3) 539, 884, 438 (3) 
ungary: 
eege 268, 210 227, 480 (3) (3) 3 (3) 
Lignite....2 coc Er 57, 130 58, 250 120, 450 8 13, 450 33, 670 (3) 
Indochina, French............ 54, 600 29, 860 17, 620 1, 940 4, 710 (3) 
Japan... 12:200 942, 553 538, 508 237, 999 383, 481 (3) (3) 
Morocco, French. ............ 3) 10, 872 25, 198 (3) (3) (3) 
Netherlands: 
RA E EE ES 968, 052 896, 192 608, 316 412, 571 725, 859 910, 046 
Lignite.................... 57, 005 55, 457 42, 959 35, 757 43, 655 41, 673 
lg SE a bi 13, 052 12, 386 12, 661 9, 941 13, 183 (3) 
olan 
A A eet eee (52, 960 813, 098 765, 217 93, 078 529, 082 632, 258 
Lignilg- cuisine ) (3) J NM A 27,190 41, 607 
Portugal..............-......- 60, 094 46, 601 48, 698 72, 177 96, 000 
Rumania- -.------------------ 194, 726 175, 877 3 (3) 3) (3) 
sui MEME 788, 613 653, 924, 862 | 1,049,520 833, 445 (3) 
ENEE 20, 691 (9) 9 16, 619 32, 347 36, 764 
digs id a oic. ee en 23, 869 30, 256 34, 276 23, 692 8) 15, 130 
United Kingdom............. 41, 294 749, 942 883, 974 1, 002, 333 1, 567, 664 1, 862, 115 
United States: 
Briquets._-..-.-.--------- 1, 586,023 | 1,963,136 | 2,236,163 | 2,505,816 | 2,725,103 | 2,877,208 
Packaged Duell ` 229, 560 195, 592 159, 455 188, 823 173, 198 165, 906 
NACH KREE 78, 971,000 | 80,183,000 | 65, 214, 000 (8) (3) (3) 


1In addition to countries listed, briquets are produced in Bulgaria, Italy, Netherlands Indies. Sweden, 
and Yugoslavia, but production figures are not available. 

? Fiscal year ended Mar. 31 of year following that stated. 

3 Data not available. 

4 Figures include production from East Upper Silesia through 1944. 

$ Excludes Polish zone. 

6 Figures include production from Sudetenland through 1944. 

? January to June, inclusive. 

8 June to December, inclusive. 

? Data previously listed for 1943 and 1944 represent tonnage consumed by Tunisian railways; later in- 
formation indicates this was taken from stocks and there was actually none produced. 

10 Totals incomplete; represent only rounded sum of figures givenintable. Data additional to those pub- 
lished in Minerals Yearbook, 1946, as follows: Eire, 1939—6,005; Portugal, 1939—24,267 and 1941— 74,908; 
United Kingdom, 1940—671, 609 and 1941—172,080 tons. 


7 Fisher, Paul L., A Selected Bibliography on Briquetting of Coal and Other Carbons: Bureau of Mines 
Inf. Cire. 7469, 1948. 
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PACKAGED FUEL 


“Packaged fuel” is the trade name applied by the industry to a 
combination of briquetting and packaging of screenings or other raw 
fuels compressed into 3- to 4-inch cubes, wrapped (generally six to 
the package) in sturdy paper, and sealed with gummed tape. 

The growth of the packaged-fuel industry from 1935 ° through 
1940 and its decline during the war years are illustrated in figure 2. 
A study of the development of the packaged-fuel industry from its 
beginning in 1928 to its peak in 1940 was made by V. F. Parry ° of the 
Bureau of Mines; this study includes operations involved in the 
manufacture of packaged fuel and analysis of costs in typical plants. 
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FIGURE 2.—Production of packaged fuel in the United States, by regions, 1935-47. (No production in 
Pacific Coast States, 1943-47.) 


TABLE 12.—Salient statistics of the packaged-fuel industry in the United States, 


1943-47 
Average value per 
Production (net tons) net ton, f. o. b. 
Value of | Plants in plant 

Year produc- opera- 

tion tion 
Eastern | Central Total Eastern | Central 
States States States States 
A ISA 4,970 | 210,635 | 215,605 | $2, 366, 733 72 $11. 55 $10. 96 
kr o o a a 3, 788 171, 982 175, 770 2, 053, 343 68 12. 26 11. 67 
IU. A ae 16,606 | 191,537 | 208,143 | 2, 518, 636 61 12. 86 12. 04 
15 ROT AL oa A tee 181, 854 190, 919 2, 496, 388 70 12. 93 13. 08 


180,728 | 182,881 | 2,882,105 62 16. 58 15.75 


8 First canvass of the packaged-fuel industry by the Bureau of Mines. 
S. EM M F., Technical and Economic Study of Packaged Fuel: Bureau of Mines Rept. of Investigations 
pp. | 
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DOMESTIC PRODUCTION 


The 62 plants active in 1947 produced 182,881 net tons of packaged 
fuel valued at $2,882,105 (table 13). The national production de- 
creased 4 percent from 1946, but the value increased 15 percent. 
There has been no production in the Pacific Coast States since 1942. 

Output rose in 4 of the 11 producing States but declined in 7 States. 
Michigan and Wisconsin again led in production, and the largest in- 
dividual producers were the Johnson Coal Cubing Co., Inc., Detroit, 
Mich., and the Cleveland-Cliffs Iron Co., Green Bay, Wis. 

Shortages of raw fuels, binder, paper, and labor, as well as high 
manufacturing costs, were cited by operators as causes of decreased 
production and idleness. 

Forty-seven plants operated from 9 to 12 months of the year, ac- 
counting for 95 percent of the total production. 

The values received by the operators (tables 12 and 13) comprise 
cost of coal at the mine, freight rate, direct and indirect manufacturing 
costs, and profit. All of the producing States showed increases in 
average realization at the plant in 1947. The average realization at 
the plant by individual operators in 1947 ranged from $13 to $22 
per ton. 


TABLE 13.—Production of packaged fuel in the United States, 1946-47, by States 


1946 1947 
States A AAA EE 
Plants Net tons Value Plants Net tons Vulue 

Eastern States-------------------- 15 9, 065 $117, 206 18 2, 153 $35, 705 
Central States: o 

NOS casos tc costes 3 1, 454 23, 814 2 (2) (2) 

(te IC oe es re oe 2 (2) (2) 2 (2) (2) 

lowa caa tarada 1 (2) (2) 1 (2) (2) 
KentucK ER 1 (2) t MN, AAA A E 
Mehi Panes ne 27 55, 883 741, 486 24 66, 156 1, 036, 844 
Minnesota.................... 4 29, 319 413, 443 4 24, 155 416, 084 

Missouüri.--------------------- 1 (2) (2) 1 (2) (2) 

Nebraska ` 1 (2) (2) 1 (2) 2) 
ODIO. oscura seur 16 29, 239 377,736 15 27,704 443, 106 
Wisconsin.................... 9 48, 087 600, 715 9 42, 302 634, 694 
Undistributed ?___.__...._..._]--------_- 17, 872 221,988 |.......... 20, 321 315, 672 
Total Central States------_- 65 181,854 | 2,379, 182 59 180, 728 2, 846, 400 
Total United States.........| - 70 190, 919 | 2,496, 388 62 182, 881 | 2,882,105 


11946: Maine, 1; Pennsylvania, 1; and Virginia, 3. 1947: Maine, 1; and Virginia, 2. 
2 Data which the Bureau of Mines is not at liberty to publish separately are combined as “Undistributed.’’ 


Number of Plants.—Sixty-two plants produced packaged fuel in 
1947 ° (8 less than in 1946); 23 of these were in the Detroit and 
Cleveland areas and contributed 38 percent of the total production. 
The Simonson Cashway Co., St. Cloud, Minn., using Eberling equip- 


10 Years plants (&ctive in 1947) started producing are given in the 1947 Packaged-Fuel Directory (which 
also shows type of raw fuels used), obtainable on request from the Bureau of Mines, Washington 25, D. C. 
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ment, began operations in January 1947. Nineteen plants were idle 
and six went out of business. One plant was reported under construc- 
tion in 1947—the Chicago Packaged Fuel Co., Chicago, Ill, with 
equipment by Blaw-Knox Co., Pittsburgh, Pa.; this plant, using bi- 
tuminous low-volatile coal and asphalt binder, expects to begin oper- 
ating early in 1948.!! 

Capacity.—Fifty-five of the 62 plants active in 1947, with annual 
capacities up to 15,000 tons, produced 44 percent of the total output 
of packaged fuel; the other 7 active plants, with capacities ranging 
from 15,000 to over 60,000 tons (table 14), produced 56 percent of 
‘the output. The largest annual capacities in 1947 were reported for 
the plants of the Johnson Coal Cubing Co., Inc., Detroit, Mich., and 
the F. Hurlbut Co., Green Bay, Wis. 


TABLE 14.—Annual capacity and production of packaged-fuel plants in the 
United States, 1943-47 | 


Active plants Production 
Percent of— 
Numb vues Net t 
umber | capacity | Net tons 
(net tons) Annual pe 
capacity tion 
1048 ———Ám———— ——— P 72 460, 000 215, 605 100. 0 
iSo — ——— —— UC OE OA 68 | 428,600 | 175,770 41.0 100. 0 
RI eebe 61 | 452,320 | 208, 143 46.0 100. 0 
AAA IN 70 | 530,760 | 190, 919 36.0 100. 0 
1947: 
Capacity of— 

Less than 5,000 tons. .............. Larra 40 | 101,300 36, 888 36. 4 20. 2 

5,000 to less than 10,000- --------------------- 12 72, 22, 975 31.7 12.6 

10,000 to less than 15,000. -------------------- 3 36, 000 19, 964 55. 5 10. 9 

15,000 to less than 25,000. .........-.......... 4 80, 000 52, 588 65. 7 28.7 

25,000 to less than 40,000. -------------------- 2 

40,000 to less than 60,000. ._.......-...__-___-_]-.-------- 137, 500 50, 466 36. 7 27. 6 

60,000 tons or more. ......................... 1 

62 427, 200 182, 881 42.8 100. 0 
Produetion of— 

Less than 500 tonS--.------------------------- 11 23, 560 2, 630 11.2 1.4 

500 to less than lm... 18 59, 620 13, 074 21.9 7.1 

1,000 to less than 3,000. ...................-.- 21 76, 520 36, 764 48. 0 20.1 

3,000 to less than AO). ---------------------- à 34, 000 11, 491 33. 8 6.3 

5,000 to ees ee OLM, : 84, 000 34, 842 41. 5 19.1 

10,000 to less than 25,000. -------------------- 

25,000 tons or more. ------------------------- 2 ) 149, 500 84, 080 56. 2 46. 0 

62 | 427,200 | 182,881 42,8. 100.0 


11 Black Diamond, Open Modern Coal-Packaging Plant; Vol. 120, No. 6, March 1948, pp. 24-25, 
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Processes.—No new processes were reported in use in 1947. Fifty- 
seven of the 62 active operations used the Eberling process; ?? 
2 used Glenn-Smith equipment; 1 used Leemon equipment; ! 
and 2 used equipment designed by Johnson Coal Cubing Co., Inc., ** 
Detroit, Mich. (These processes are briefly discussed by V. F. Parry 
in his Report of Investigations 3757, previously cited.) Additional 
machinery was installed at 3 plants in 1947. 

Raw Fuels.—Four kinds of raw fuels (table 15) entered into the 
manufacture of five types of packaged fuel in 1947 (table 16). Bi- 
tuminous low-volatile coal at 57 plants, used either alone or in 
combination with other fuels, accounted for 94 percent of the total 
raw fuels used. Raw fuels, other than yard screenings, accounted for 
two-thirds of the raw fuels made into cubes in 1947. 

The cubes measure approximately 3 to 4 inches.  Fifty-seven 
plants wrapped 6 cubes to a package, 4 plants 8 to a package, and 
] wrapped 4 to a package; 23 plants reported wrapping by machine, 
9 by hand, and 30 a combination of machine and hand. The packages 
weigh from 9 to 15 pounds, depending on number and size of cubes 
contained. Several hundred tons of cubes were sold in bulk (un- 
vw LE these were made with bituminous low-volatile and asphalt 

inder. 


TABLE 15.—Raw fuels used in making packaged fuel in the United States in 1947 


Raw fuels used 


(net tons) 
Character of raw fuels used | Plants SE Plants using— Plants 
Yard | Other 
screen-| raw | Total 
ings | fuels 
Bituminous low-volatile. ... 57|171, 469 || Yard screenings exclusively 
e (from own or other yards) -- 33| 37,281|....... 37, 281 
Bituminous high-volatile. . ` 4| 3,325 || Raw fuels (other than yard 
: screenings) exclusively... .. 10|....... 89, 671| 89,671 
Semianthracite............. 3| 3,977 || Both yard screenings and 
other raw fuels............ 19} 21, 190| 33, 734| 54, 924 
Petroleum coke............. 7| 3,105 
1 62/181, 876 62| 58, 4711123, 405/181, 876 


1 53 plants used 1 kind of fuel only, 8 used 2 kinds (separately), and 1 used a mixture of 2 kinds; hence 
the sum of the items shown exceeds the total number of active plants. 


12 Eberling, C. M., Packaged Fuel Produced by the Eberling Process (Cleveland, Ohio): Coal Heat, vol. 
28, No. 1, July 1935, Pp. 64-66. 

Coal Heat, Time to Consider the Future: Vol. 45, No. 3, September 1945, p. 55. 

18 Black Diamond, Briquetting Plant Solves Slack Problem: Vol. 98, No. 6, Mar. 13, 1037, p. 60. (Manu- 
e ane Se rights of briquetting machinery designed by Glenn Smith acquired in 1944 by Blaw-Knox 

o., Pittsburgh, Pa 

White Glove Packaged Fuel Division of Blaw-Knox Co. (Pittsburgh, Pa.), The Story of White Glove 
Packaged Fuel: Bull. 2085, c. 1946, 4 pp. 

14 Black Diamond, vol. 102, No. 12, June 17, 1939, P. 15. (Manufacture of Leemon equipment taken over 
in 1940 by Besser Manufacturing Co., Alpena, Mich.) 

15 Black Diamond, A Mammoth Package-Fuel Plant: Vol. 102, No. 7, Apr. 8, 1939, p. 23. Black Diamond, 
Packaging Coal at the Johnson Plant at Detroit: Vol. 115, No. 2, July 21, 1945, p. 20, 
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TABLE 16.—Classification of plants and production of packaged fuel in the 
United States, by kinds of raw fuel used, 1946-47 


1946 1947 
Packaged fuel Packaged fuel 
Raw fuel used produced produced 
| Plants |—————— — ——| Plants 
Percent Percent 
Net tons of total Net tons of total 
Bituminous low-volatile.. ........................- 63 | 165, 734 86. 8 56 | 165, 936 90. 7 
Bituminous high-volatile. ........................ 1 4 
Mixture of bituminous low- and medium-volatile. Lap — | Lk e Alo) 
Mixture of bituminous low- and high-volatile..... EM. — d vex 
Mixture of bituminous low-volatile and Pennsyl- 17,185 9.0 10, 689 5,8 
vania anthracite.......... -.. . c 2 Lee c2 llla ii — 1 X lih. 
Misture of bituminous low-volatile and petroleum i i 
CORO EE 
Bemianthracite 0200an 3 3, 424 1.8 3 3, 977 2.2 
Petroleum coke.......................-......-.--- 7 4, 576 2. 4 6 2,379 1.3 
170 | 190,919 | 100.0]. 162 | 182,881 2009 


. 1 Tn 1946 and 1947, 2 types were made at 8 plants; hence the sum of the items shown exceeds the total 
number of plants active in the respective years. 


Binders.—Starch, totaling 960 tons and averaging 15 Sak per 
ton of packaged fuel produced in 1947, is the principal binder em- 
ployed (table 17). year (about 100 pounds per ton) and cement 
(about 70 pounds per ton) were also used. 


TABLE 17.—Classification of packaged-fuel plants in the United States by type 
of binder used, 1944-47 


1944 1945 1946 1947 
Percent Percent Percent Percent 
of total of total of total of total 
Plants |packaged-| Plants |packaged-| Plants |packaged-| Plants |packaged- 
fuel pro- fuel pro- fuel pro- fuel pro- 
duction duction duction duction 
Type of binder used: y 
Sara css ciu nacidas 66 77.4 58 72.5 65 72.7 58 74. 9 
Asphalt ` 2 \ 22.6 d 3 27.5 3 26. 0 
Starch and asphalt...... 1 . 1 i 1 1.3 { 1 22.1 
A AAA lensed EAN AA EE 2 


1 In 1944-47, 1 plant making 2 types of packaged fuel used starch binder for 1 and starch and asphalt for the 
other; hence the sum of the items shown exceeds the number of active plants. 
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SHIPMENTS 


Local sales (called for by passenger car or delivered by truck) 
amounted to 147,599 tons and accounted for 81 percent of the 1947 
total sales; other than local (shipped by truck to points in Wisconsin, 
Minnesota, Indiana, and Michigan), 13 percent; and shipments by 
table pe" in Wisconsin, Minnesota, and Michigan), 6 percent 
table 18). 


TABLE 18.—Shipments of packaged fuel in the United States by method of 
transportation, 1943-47, in net tons 


Shipped by truck 


Year Total 
Local 
sales ! 
TU sa G 167, 800 215, 519 
hr EE 139, 0 175, 717 
lr AAA A a EE EE 171, 621 206, 715 
hr TEE EE EE 150, 770 190, 587 
AAA ES E E 147, 599 182, 618 


1 Includes sales called for and delivered. 
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THE JEWELRY INDUSTRY IN 1947 


EWELERS in 1947 had more competition for the consumer’s dollar 
from dealers retailing other durable goods, long unobtainable, and 
also found their customers more discriminative. Consequently, 

whereas retail sales as a whole increased 18 percent in value, jewelry 
sales were—in dollar value ($1,390,000,000)—about 19 percent below 
those enjoyed in 1946 and—in volume—owing to increased prices, 
perhaps 15 percent less. During the wartime boom the jewelers had 
little competition. They now have returned to their prewar position 
and must fight for their trade. Although Christmas sales were 
large, they were somewhat less than in 1946 and were characterized by 
the slowness with which expensive items moved—especially large 
diamonds. Retailers’ stocks decreased somewhat in 1947, and whole- 
sale jewelers’ sales ($494,000,000) were 14 percent less than those of 
1946. Factories were plagued by a shortage of skilled labor. 

The profits of the industry were built on an exceptionally prosperous 
national economy—high industrial wages, a record national income, 
and record exports. Marriages were exceeded in number only by 
those: of 1946. : 

Exports of jewelry were large, the chief customers—notwithstanding 
certain Government restrictions—being Brazil, Canada, and the 
Philippines. 


FASHIONS IN JEWELS 


Life in 1947 was more formal and entertainment more lavish than in 
wartime. A greater display of jewels was therefore the order of the 
day. Costumes required colorful jewelry by day and sparkling 
jewelry by night, in many instances with movable parts that shimmer 
in the light. More and more jewelry was selected to suit the type of 
the wearer; her complexion was as important in her choice of jewelry 
' as in the choice of her gown. | 

Jewelry in demand during 1947 was notably graceful in lines and 
delicate in workmanship, emphasizing the femininity of the wearer. 
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Clips and pins, earrings, bracelets, and rings held their popularity, 
while bracelets hiding a tiny watch under a jeweled cover were new. 
A number of small clips of the same design were worn by some. 
Earrings frequently had long pendants or drops, similar to classical 
Greek or Roman designs. Choker necklaces remained popular, and 
bib necklaces of ancient Egyptian design became favorites. Snake 
necklaces of woven wire frequently carried detachable pendants or 
clips. Rings were often large. Link bracelets or wide, flexible brace- 
lets kb crestlike ornamentation, or tailored ones of bulky gold, were 
popular. | 

Ensembles were more and more in vogue—a necklace, a bracelet, 
& ring, and earrings all of the same design and mounted with the 
same kind of stone. Formal jewelry that can be broken into two or 
more pieces continues to gain in popularity—a necklace, for instance, 
that can also be used as clips and brooches. 

The insistent demand for diamonds caused colorless gems to be by 
far the most widely used, with blue and red almost tied as a poor 
second, followed by green, yellow, and purple. Emeralds and colored 
diamonds seemed to be gaining in the finest jewelry. Opal was seen 
more commonly; aquamarine held its own; and topaz and citrine 
continued to lose ground. 


DOMESTIC PRODUCTION 


Although by no means an important factor in the national economy, 
the value of gem stones produced and their value after cutting has 
increased impressively for the past 3 years, due mainly to the awak- 
ened interest of Americans in the Western States to the beauty of such 
minerals and the fun of cutting them. Activity in this field is fostered 
by journals, technical societies, and educational institutions. An 
adequate supply of gasoline permits not only collectors—amateur 
miners—to visit the field, but brings to the door of lapidaries and 
curio shops their best customers, automobile tourists. A broadening 
demand and reduced imports from Europe have increased prices 
since the beginning of World War II. Some small mining companies 
are purchasing bulldozers and other mining machinery to be used on 
their properties. 

No reliable statistics exist as to the value of the domestic product. 
Last year the writer estimated the value, in the rough, at $325,000. 
In 1947 it was more—perhaps $570,000—and, after processing, the 
value might have been several times tbis figure. 

In Idaho, California (San Diego), and Maine, some of the old gem 
deposits changed hands, and production may increase in the future. 

The myriad forms of agate, attractive and widely distributed, 
easily found and as easily cut, led the field, followed by jade, tur- 
quoise, and variscite. Of the States and Territories, Oregon, Wyo- 
ming, Washington, Colorado, Alaska, and Nevada produced in about 
that order of quantity of output. 
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Agate.—H. C. Dake, in a personal communication, states that he 
believes Oregon alone produced in 1947 agates to the value of $1,000,- 
000. Oregon has many quartz operations, particularly in the central 
part of the State, equipped with bulldozers and power shovels, and 
also an enthusiastic group of lapidaries, amateur and professional, 
and curio venders. Certain Oregon beaches have also produced well. 
In “Gem Mining, a New Oregon Industry" (see Bibliography), Dr. 
Dake describes in detail the various agate-producing districts. 

Washington produces considerable opalized wood and other agate 
gems, part of which are cut in the State. Idaho produces some 
quartz gem stones, and there are a number of lapidaries at Boise. 

The fine moss agate of the Yellowstone Valley, Mont., is still being 
gathered, but the terrace gravels have been largely picked over. The 
1947 production was worth perhaps $10,000. Montana moss agate 
is sold widely in the West. The west Texas region also produces 
considerable agate. Arizona has some fine agates, particularly from 
near Cave Creek. Complaints have been lodged with the Govern- 
ment that so much agatized wood is stolen from the Petrified Forest, 
an Arizona national park, that the beauty of the park is jeopardized. 
New Mexico, particularly Luna County, produced some agate, which 
was shipped to the west coast for cutting. | 

Turquoise.—In 1947 turquoise production, in dollar value, probably 
exceeded that of jade. Dan E. Mayers (see Bibliography) contrib- 
uted interesting data on the American Indian and turquoise. The 
Southwest Gem & Jewelry Co. produced & fair amount of turquoise, 
perhaps 200 pounds, from its properties in Mineral Park, Ariz. 
Collection of turquoise from Castle Dome, N. Mex., was said to be 
perquisite of being a miner there. Later the company recovered 
turquoise as a byproduct. It is reported that most of the open-cut 
is now below the turquoise horizon. 'The company reported that 
during 1947 it “recovered several hundred pounds of rough turquoise, 
as it has for the last few years.” G. M. Butler reported that the 
lapidaries of Miami and Globe, Ariz. treat the stones with an oily 
substance, improving both the color and the hardness of the chalky, 
feebly colored product. State highway engineers, drilling to locate 
the Pinto Creek bridge foundation near Miami, encountered an old 
tunnel. A cave-in followed, revealing the presence of turquoise 
among other minerals. The Colorado State Mineral Resources 
Board stated that in 1947 the King Mine, Manassa, Colo., produced 
turquoise valued at $30,000. An unusually large turquoise mass, 
weighing 10% pounds originally and 8% pounds after trimming, was 
included. The proprietors were offered $1,000 for it. A little tur- 
quoise was produced from the Hachita Mountains, N. Mex. Some 
development work was done on Los Cerrillos deposit, New Mexico, 
but net results were not encouraging. 
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Nevada produced but little in 1947. Some was mined in the Copper 
Basin district and cut there, but later in the year keen competition 
from Arizona forced a shut-down. 

Jade.—B. D. Stewart, Department of Mines of Alaska, reported 
that the Kobuk River region produced much less jade in 1947 than in 
1946, due to curtailed operations by the principal producer. The 
local demand exceeded supply, and there was none for export. In 
addition, at least one Eskimo collected and shipped some material. 
From $25,000 to $30,000 worth of jade being shipped to China in the 
spring of 1947 by the Arctic Exploration Co., Inc., was stolen but 
later recovered. It consisted of boulders weighing 200 to 1,500 
pounds each. 

In Wyoming there were a number of jade hunters around Lander, 
but as few large boulders and little high-grade gem material was 
recovered, results were disappointing compared to those of 1946. 
A new occurrence was reported in the Shirley Mountains. 

The californite locality near Happy Camp in northern California, 

which furnishes a fair imitation of jade, has long been known, but 
James L. Kraft, reported boulders of true jade in the vicinity. The 
California Division of Mines reported that mineral collectors pick up 
boulders of nephrite from the beaches of Monterey County, between 
Big Sur and the San Luis Obispo County line. Austin F. Rogers 
described a massive rock, an intimate mixture of grossularite and 
idocrase (vesuvianite), from Placer County, Calif. It is white to gray 
and an attractive ornamental stone that might well serve as a sub- 
stitute for jade. 
. Diamond.—The litigation between Glenn L. Martin, the airplane 
manufacturer, and the Diamond Corp. of America, which once held a 
50-year lease on the principal Pike County, Ark., diamond deposit, 
during the summer of 1947 was dismissed, and $325,000 of the cor- 
poration’s funds were released. In August 1945, according to the 
California Division of Mines, a small diamond was found in Yuba 
County a short distance below Parks Bar by Lewis Drade, while 
placering. Confirmation of the reported discovery of a 19%-carat 
stone in the summer of 1947 at Rock Flat 4 miles west of McCall, 
Idaho, is not yet available. 

Other Gem Stones.—In 1947 the Montana sapphire mines reported 
no production. Synthetic sapphire producers have won the principal 
market, the industrial uses. 

At one time Niagara Falls, N. Y., produced satin spar, which James 
Potter cut for the tourist trade. The local supply is now exhausted. 

Mrs. E. M. Roe reported that in 1947, at Pipestone, Minn., more 
catlinite was mined than for some years by two Indians. Total 
production probably approached $5,000. 

Other gem stones produced in small amounts in 1947 include agate, 
Colorado; alabaster, Montana; amazon stone, Colorado; amethyst, 
Colorado, Maine, North Carolina; apatite (green), Maine; aquamarine, 
Colorado, Georgia; asterrated quartz, Maine, North Carolina; cesium 
beryl, Maine; garnet, Colorado, New York, North Carolina; kunzite, 
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California; lapis lazuli, Colorado; moonstone, New Mexico; peridot, 
Maine, New Mexico; rose quartz, Maine; sapphire, Colorado; smoky 
quartz, Maine, New Hampshire, North Carolina; topaz, California, 
Colorado, New Hampshire, Utah; tourmaline, California, Colorado, 
Maine; and triphylite (chatoyant), Maine. 


CANADIAN GEM STONES 


_ Time has not fulfilled the hopes of the earlier Canadian explorers. 
Canada is probably even poorer in gem stones than the United States. 
A couple of thousand dollars would doubtless cover the value of a 
normal year’s production. There are relatively fewer lapidaries, 
professional or amateur, in Canada than in the United States; in con- 
sequence, a considerable percentage of the present small production 
is shipped across the border for cutting. Labrador has for decades 
been the premier source of labradorite; sodalite, albitic moonstone, 
ordinary moonstone, amazon stone, and chatoyant tremolite are 
found in the Bancroft area, Hastings County, Ontario; rock crystal 
near Black Rapids (Lyndhurst P. O.), Ontario, and agate in the 
Lake Superior region. Scapolite, rose quartz, rhodonite, and sphene 
(titanite) also occur. F. G. Smith informed the writer that he shipped 
from about 90 miles northwest of Yellowknife, Northwest Territories, 
some 200 pounds of iolite which could be cut into 200 carats of flawless 
gems worth perhaps $10 a carat. 


GOVERNMENT REGULATIONS 


Regulation of the jewelry industry did not decrease with VJ-day. 
With few exceptions, the laws attempt either. to increase national 
revenue or to keep currency at home. | 

Cuba, the Union of South Africa, Palestine, and Singapore, however, 
reduced certain taxes and the United States some duties in accordance 
with the General Agreement on Tariffs and Trade, at Geneva, October 
30, 1947. In both the United States and Canada, on the other hand, 
substantial luxury taxes continued to apply to jewelry sales. Peru, 
Trinidad, and Great Britain introduced or increased luxury taxes. 
A number of countries, particularly Latin American countries, 
prohibited the import of jewelry. | 


IMPORTS ! 


The value of imports of gem stones, real and imitation, exclusive 
of industrial diamonds, into the United States, as listed by the United 
States Department of Commerce, totaled $110,537,647, 42 percent 
less than in 1946. Diamonds comprised 87 percent of the total. 
Practically every class was less than in the previous year. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. e 
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Precious and semiprecious stones (exclusive of industrial diamonds) imported 
for consumption in the United States, 1946-47 ! | 


[U. S. Department of Commerce] 


1946 1947 
Commodity UE re a AC a ee el ee ENEE 
Carats Value Carats Value 
Diamonds: 
Rough or uncut (suitable for cutting into gem 
stones), duty fre8-----------------------------0- 1,044, 517 | $48, 668, 843 | 1,075, 478 | $43,051, 210 
" Go but unset, suitable for jewelry, dutiable........ 604, 638 | 117, 968, 206 347, 810 53, 471, 539 
meralds: 
Rough or uncut, duty free ooooccococoo...- 544, 711 579, 745 7,385 258, 062 
Cut but not set, dutiable_ ccoo... 11, 902 210, 274 4, 133 82, 747 
Pearls and parts, not strung or set, dutiable: 
TN UIT WEE API 619, 463 |........... 360, 963 
Cultured or cultivated. .......... 2222 c cc LL loco 1, 280, 867 lez menu 737, 753 
Other precious and semiprecious stones: 
Rough or uncut, duty free_.....-.....--.-------.--|_-.-------- 320,552 EE 298, 303 
Cut but not set, dutiable 2.22 2c c c c cL | LLL ll ll 8, 932, 862 |........... 3, 662, 382 
Imitation, except opaque, dutiable: 
Not cut or 19C6Ted EE, AA 68, 108 |........... 118, 168 
Cut or faceted: 
a conce nno n se CE ure M LEE 1, 640, 426 |........... 483, 313 
A Asso E ete eee E GE 8, 044, 674 |..........- 7, 688, 827 
Imitation, opaque, including imitation pearls, duti- 
1) yes oS te A IO suse EE 298, 545 |........... 15, 566 
Marcasites, dutiable: 
107 MNT TCR RENE ENEE 344, 007 |.........-- 300, 175 
Imitation. EE, EE 31, y e S iius 8, 549 
E ERA 189, 017, 646 |...........| 110, 537, 647 


1 In the corresponding table in Minerals Yearbook, 1946, p. 549, revisions for 1945 are as follows: Diamonds, 
rough and uncut, (carats) 895,219, (value) $43,131,784; cut but unset, (carats) 377,594, (value) $63,815,581. 
Emeralds, cut but not set, (carats) 107,591. Other precious and semiprecious stones, rough or uncut, 
$135,062; cut but not set, $5,158,408; cut or faceted, other, $252,388. Total value, $114,128,803. 


DIAMOND 


Nineteen forty-seven was a good year for diamond wholesalers, a 
fair or better year for the producers and retailers, and a poor year for 
master cutters and their employees. 

World production was about 4 percent less than in 1946. Union of 
South Africa and Tanganyika Territory fell off somewhat, but Vene- 
zuela percentwise increased markedly. Output from the Belgian 
Congo, largely industrial stones, continued on the low side. 

Sales of rough by the principal wholesalers, the subsidiaries of the 
Diamond Corp., were £24,500,000, as compared with £30,000,000 in 
1946, but the difference was largely made up by rough purchased by 
the cutters from overstocked American brokers and cutters and from 
sellers of “outside goods” in the first half of the year. Rough stocks 
were again depleted. 

Retail sales in the United States were good, although less than in 
1946. At Christmastime, however, high-priced items moved slowly. 

Prices of rough were stable, but some of the less expensive smalls 
were raised by the beginning of 1948. Cut, particularly that of medi- 
ocre quality, declined in the first 7 months of the year, but by the year 
end had regained its loss. 

Industrial imports were lower in weight, but as better stones were 
bought the dollar value of imports showed only a small decline. 

Share Dealings.—The shares of the leading diamond mining com- 
panies on the London Stock Exchange, their principal market, lost 
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Diamonds (exclusive of industrial diamonds) imported for consumption in the 


United States, 1946—47,! by countries 


[U. 8. Department of Commerce] 


Rough or uncut 


Cut but unset 


Country Value 
Carats ii 
ver- 
Total ago 
1946 
SR E at EE, AN aoe A 114 $20, 754 | $182. 05 
Belgian Congo..............................| 5,649 | $48,834 | $8.64 |........|]............|.------- 
ET ie cece Tcu DE UNO 288, 929 | 51,150,251 | 177.03 
Brazib EE 15,939 | 3,228,079 | 202.53 
British East Africa........-.......-...-..._]| 12,685 | 636,129 | 50.15 |........].----.--.--.]-------- 
British Guiana. ...........................- 752 84,802 | 112.77 
British Malaya............................. 617 177,379 | 287.49 
Canada EE AAA APA A 127 8, 674 68. 30 
CUA HENRI 38,325 | 7,502,503 | 195.76 
Denmark 2. sicca uec tinc. cal utes es, nce An EE 61 152. 50 
1270] Ae NOL OE A AA A AAA mE 34 10,082 | 296. 53 
INP ON CG AA E EE A A 6,042 | 1,186,641 | 196.40 
E HTC A NP EE 240 16, 444 68. 52 
UNG EE EE AS La eccL ranas ces 107 4, 575 42. 76 
(hee otras ae A GE LEE, SERE 929 183,941 | 198.00 
Kee WEE EE EE (ORE EE Mesa dee 200 40, 243 201. 22 
Japan EE oe EE, EE 3 1,215 | 405.00 
UT AAA IA Sateen tak toner ND Mb NS 313 62,566 | 199.89 
Netherlands. ` lll. l lll. ll. 124 15,335 | 123.67 | 37,473 | 7,724,355 | 206.13 
Palestine and Trans-Jordan. ................ 3, 566 115,927 | 32.51 |121,627 | 21,972,027 | 180.65 
POLtuPdl: oe lr ie ee ee as 671 146, 431 | 218 23 
lam cs net oo lee EE, E neo 40 9,411 | 235. 28 
SAVER D snc eet AN EE, AS TERES 10 2,183 | 218.30 
SWZN AAA A EE EE, dE 7,776 | 1,470,574 | 189.12 
Union of South Africa.....................- 935, 824 | 44,015,089 | 47.03 | 56,120 | 16,783,704 | 299.07 
Ne o MEE oor OMM esta PEA 4, 796 1, 002, 000 208. 02 
United Kingdom........................... 10, 693 351,113 | 32.84 | 23,198 | 5,134,475 | 221.33 
Venezuela. coccion 7, 601 383, 821 | 50. 50 252 e 175. 74 
Total 19046.... —— 1, 044, 517 | 48, 668, 843 | 46.59 |604, 638 |117,968, 206 | 195.11 
1947 

Kr E c occu esae eee AD ELI ro obs unt cL oe le à 150. 00 
Beletün-2 A esi edonedes 3, 482 45,579 | 13.09 |205, 650 | 30,368,217 | 147.67 
e 1i a ie LC , 322 533,796 | 18.20 | 7,227 900,317 | 124.58 
British GUIANA. sn eii o lid 822 39, 155 47. 63 223 26, 356 118. 19 
British- Malaya AAA AO DE, es 320 S 196. 51 
British West Afrien 22 1, 680 11, 680 A, A ees ee ey 
Canadg EE DEE eet tons eee 1,924 | 274.86 
Lë Ee OA a E WEE 1, 033 245,648 | 237.80 
CUD AA A A cse ease a aes A 6, 422 866,997 | 135.00 
oras) E SOM TEES, TRAER vM MP rtc 4,126 | 687.67 
FUP AN 6 QR ons de ee ase te AA 131 13, 293 | 101.47 | 4.339 756, 758 | 174.41 
French West Indies......................... 21, 093 301,188 |. 16.05 |... RR ER 
Germsiy MERECE ORE tose AA rcp A 1 250 | 250.00 
ERR et A a ee A EE AAA RERUMS 125 23,374 | 186.99 
AS UA A AA MO 136 28,158 | 207.04 
AA A A E AA AE, AE 9 3,861 | 429.00 
UD AA EE oan 70 16,455 | 235.07 | 1,021 318,211 | 311.67 
fg E EE ll eccE i IN 24,011 | 3,742,952 | 155.88 
Palestine and Trans-Jordan............-..__|...------_]----.- ......]--.....-- 35,474 | 4,297,767 | 121.15 
Portugal... ets Sie es A cuc GE 96 13,940 | 145.21 
Slam A RE ERR VE ome tee NECS 102 4, 902 48. 06 
SWILZerIlADd no ouo eat See VE ar A 4, 798 625,621 | 130.39 
A SPOT A eee ee fom 10 2,000 | 200.00 
Union of South Africa... ...................- 963, 969 | 40, 421,913 | 41.93 | 38,255 | 8,749,500 | 228.72 
E NONE CES AAA GE rm , 270 707, 959 76. 37 
United Kingdom. .......................... 10, 725 480,310 | 44.78 | 9,273 | 1,719,427 | 185.42 
A AAA lude ,184 | 1,137,841 | 25.75 |-..----0|------------|-------- 
Total 1947 EE 1, 075, 478 | 43,051,210 | 40.03 |347,810 | 53,471, 539 | 153.74 


! In the corresponding table in Minerals Yearbook, 1946, p. 550, revisions for 1945 are as follows: Rough 
and uncut: Belgian Congo, (carats) 15,054, (value) $108,985, (average value) $7.24; Union of South Africa, 
(carats) 830,851, (value) $41,277,209, (average value) $49.68. Total, (carats) 895,219, (value) $43,131,784 


(average value) $48.18. Cut but unset: Belgium and Luxembourg, (carats) 104,953, (value) 


$14,544,028, 


(average value) $138.58; Brazil, (carats) 28,573, (value) $4,653,438, (average value) $162.86; India, (value) 
$135,764, (average value) $193.12; Palestine and Trans-Jordan, (carats) 106,036, (value) $17,716,906, (average 


value) $167.08. Total, (carats) 377,594, (value) $63,815,581, (average value) $169.01. 
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about 7 percent during 1947, as compared with an over-all loss of 2 or 
3 percent on the New York Stock Exchange. Quotations were at 
their low in July—August, after which investment buying and Indian 
speculation caused a moderate improvement up to the year end. All 
the principal companies except Premier paid dividends. 
Imports.—Imports of gem-grade diamonds into the United States 
decreased from $166,637,049 in 1946 to $96,522,749 in 1947, a loss of 
42 percent. The dollar value of rough was off 12 percent and that of 
cut, 55 percent. In both cut and rough, quality deteriorated. In 
1946 Belgium furnished 43 percent of the cut and in 1947, 57 percent. 
Palestine fell from 19 percent to 8, while Union of South Africa gained 
& bit (from 14 percent to 16 ). Cuba and Brazil lost their importance. 
Judging from prices per carat, the Union of South Africa and United 
Kingdom furnished the best cut and Cuba and Palestine the poorest. 
Cutting.—The gross overstaffing of the cutting industry has become 
apparent, and employment shrank from about 30,200 employees in 
1946 (excluding those in Borneo and India) to 26,500 in 1947. Wages 
continued to fall—principally owing to competition caused by short- 
age of rough—and strikes, lock-outs, and lay-offs still consumed at 
least one-third of the men's time. Cuba and Brazil almost disappeared 
as cutting centers, and Palestine found the political situation withering. 
The United States continued unsurpassed as a cutter of large stones. 
World Production.— Accurate figures regarding diamond production 
are not available for all countries, but the estimates in the following 


World production of diamonds, 1943-47, by countries, in metric carats 


[Including industrial diamonds] 


Country 1943 1944 1945 1946 1947 
Africa: 
Ansolgos e da 794, 990 799, 120 803,887 | 1806, 961 799, 210 
Belgian Congo 4, 881, 639 | 7,533,365 |10, 386,000 | 6,033,452 | 5, 474, 469 
French Equatorial Afriea 56, 183 60, 000 82, 849 87, 381 1 90, 000 
French West Africa. ......................- 36, 193 69, 726 49, 802 51, 834 1 00, 000 
Gold Coast EE 1,317, 798 | 1, 165, 858 812, 451 643, 196 852, 493 
Sierra Leone: eege 834, 492 608, 744 504, 309 559, 229 605, 554 
South-West Africa... 94, 427 154, 379 152, 629 163, 611 180, 739 
ean Gan vik eet Pee dires 52, 998 90, 607 115, 666 | 1119, 446 74, 825 
Union of South Africa: 
M ices te ee eee on 84, 342 552, 974 878, 713 | 1,025,019 918, 042 
e SE TC EE 217, 987 380, 708 262, 529 256, 768 3 286, 692 
Total Union of South Africa. ......... 302, 329 933, 682 | 1,141,242 | 1,281, 787 | 1,204,734 
A nos ee ee ee Se eek 275, 000 301. 000 275, 000 ; 5, 000 
British GH8Dna...ecalclococueluiecovexeceecue 18, 272 2 13,911 15, 442 22, 413 , 
ALYA DC C EE EEN 22, 846 22, 037 12, 769 20, 912 61, 634 
Other countries ceuk aa 6, 804 12, 000 2, 000 41,600 5 3, 500 
Grand totali aeaea 8, 694, 000 |11, 764, 000 |14, 384, 000 |10, 127,000 | 9, 737, 000 


1 Estimated. 

3 Exports. 

3 Includes an estimate of 100,000 carats for State Mines of Namaqualand. - 

4 Partly estimated; includes India, Borneo, Australia (New South Wales), and U. S. S. R. 
5 Includes India, Russia, Borneo, New South Wales, and United States. 
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table are believed to be fairly reliable. World production (gems and 
industrials) in 1947 is estimated to have been 9,737,000 carats (2.15 
short tons), worth at the mine some $75,105,000, which compares with 
10,127,000 carats (2.23 short tons) in 1946. This is about 96 percent 
of the 1946 production as to weight and 92 percent as to value. By 
weight, 1,120 pounds were gem stones and 3,173 pounds industrials. 

Belgian Congo was the leading producer, by weight (56 percent), 
although it represented only 12 percent of the value. On the other 
hand, the output of the British Commonwealth, which was only 30 
pe ercent of the weight, represented 68 percent ‘of the value. The 

elgian Congo, the Union of South Africa, and Tanganyika produced 
less than in the previous year, while the Gold Coast, Sierra Leone, 
Southwest Africa, and Venezuela produced more. 

Industrial Diamonds.—It appears that during the recent World 
War brokers of industrial diamonds and manufacturers of tools 
utilizing them overstocked, contributing to the decline in the quantity 
of industrials imported in 1947. Imports were much below those of 
1942-44, whereas values were comparable. Early in 1948 production 
and consumption were in approximate balance, assuming that manu- 
facturers are ingenious enough to use the grades available. 

Industriel diamonds are being stockpiled by the Munitions Board. 

The year saw many advances in the use of industrials mechanically, 
but only one new use, as counters for alpha, beta, and gamma rays, 
replacing in some instances the Geiger-Muller counter. As the diamond 
is sensitive to radioactivity, fine colorless crystals form the most 
sensitive and enduring counters. 

The use of the diamond drill in oil-well and blast-hole drilling 
Increased. 

Figure 1, originally prepared by Herbert Backman several years ago, 
shows the tremendous increase in use and the sharp decline in the 
price per carat of American imports in the past 29 years. 
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MILLIONS OF CARATS 


FIGURE 1.—United States imports and average príce per carat of industrial diamonds, 1919-47. 
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Imports of industrial diamonds into the United States during the 
past 5 years are shown in the accompanying table. 


Industrial diamonds (glaziers’, engravers’, and miners’) imported for consump- 
tion in the United States, 1943-47 ! 


[U. S. Department of Commerce] 


Value Value 
Year Carats -r Year Carats ENEE LEE 
Total Average Total Average 
hr UE 12, 084, 133 |$21, 890, 568 $1.81 || 1946........... 4, 625, 282 |$14, 297, 536 $3. 09 
1044. ..........- 12, 614, 507 | 22,804, 244 1.81 (IT. 3, 920, 012 | 12, 840, 866 3. 28 
Är EN M 10, 733, 411 | 12, 823, 962 1.19 


In 1947 the United States exported 92,626 carats of industrial dia- 
monds valued at $512,273 or $5.53 per carat. 


RUBY, SAPPHIRE, AND EMERALD 


Compared with the diamond, the 1947 sales of rubies, sapphires, 
and emeralds were small. -As most of the deposits of the noble gems 
do not lend themselves to large-scale operations, precious-stone min- 
ing by large companies is confined to the diamond, notwithstanding 
the fact that fine emeralds and rubies bring higher prices than most 
fine diamonds. Fine rubies come from Burma; sapphires from Siam, 
Ceylon, Indochina, and Kashmir (rumor has it that the deposits of 
the last two countries are virtually exhausted), and emeralds from 
Colombia and the U. S. S. R. Political conditions in most eastern 
countries are not conducive to successful mining, and the Colombian 
emerald mines are not being operated. But fine gems are not only in 
demand, they are also in short supply—a deficiency met only partly 
by stones from outmoded jewelry. 

The gem gravels of Ceylon furnish not only rubies and sapphires 
but also many other gem stones. The gem diggers of the Ratnapura 
district, while active, are not increasing their output, notwithstanding 
the very high prices gems bring. The mining is done by Singhalese 
diggers, who work only in certain seasons. The annual value of 
production is from £66,000 to £82,500, unless exceptionally valuable 
stones are found. 

C. C. Morton (Queensland Government Mining Journal, vol. 47, 
November 1946, p. 340) describes the Willow sapphire field, Central 
Queensland. The gems occur in white clay at from 1 to 10 feet below 
the surface. The good stones are yellows and blues, although the 
dominant colors are green or blue-green. One yellow weighed about 
218 carats. Sapphires were first found at Withersfield, Queensland, in 
1870. Partial records of the production of sapphires and associated 
gems in Queensland from 1892 to the end of 1946 totaled £657,180. 

Transvaal, South Africa, produces a few gem beryls, some of which 
are dark enough to be classed as emeralds; on the average, they are of 


/ 
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mediocre grade. The principal producer is the Somerset mine of the 
South Africa Beryl Mining Co. If the stock on hand brings a satis- 
factory price (the stock is about 100,000 carats), the Beryl mine 
(Beryl Mining Co., Ltd.), may bereopened and cutting be done in the 
company's own shop. E | 

In the first half of 1947, South Africa, produced 7,260 carats of 
aera as compared with 5,572 carats in the corresponding period 
of 1946. 

Neither the Colombian Government mine, Muzo, nor the company- 
owned Chivor mines has been operated for some time, although in 
1947 the Government gave the right to the Banco de Republico to 
exploit Muzo, and it is reported that the bank, in turn, has contracted 
for the mining, grading, and cutting of the stones. A decree effective 
August 1, 1947, is aimed at suppressing the rather large black market ` 
in emeralds, which has existed for some years in Colombia, by con- 
trolling the mining, sale, possession, export, and cutting of rough 
emeralds. (Information received in part through the courtesy of 
Clinton Bernard.) 


LESSER GEMS 


The American Gem Society, by a vote of its members, has dis- 
continued the use of the term “semiprecious,” as the adjective is 
considered to be meaningless. | 

The finest of opals, the Australian, 1s growing in popularity and 
increasing in price, partly due to the purchases by GI's stationed 
“down under." There is some evidence that the Lightning Ridge, 
rae black opal deposits are playing out. In the heyday of 
the field (1910), a thousand miners worked the field; today, only 20 
to 30, and buyers avidly snap up the few gems found, even at present 
high prices. The ‘Shallow Four Mile" workings, once largely 
neglected, are the site of today's main workings. From 1892 to the 
end of 1946, Queensland had an official opal production of £189,150. 

New Zealand jade (nephrite) used to be recovered as & byproduct of 
gold sluicing, but with the decline in alluvial mining, the supply does 
not satisfy local demand. | 

H. Buttgenbach described a fine topaz crystal weighing 2% kilo- 
erams found near the Gitshie River, a branch of the Kungwe, in the 
Ruanda, Belgian Congo. 

A large, fine aquamarine brooch was presented to Mrs. Harry 
Truman when, late in 1947, she and President Truman visited Brazil 
for the Pan American conference. Raymond M. Miller reports that 
Brazilian gem merchants still export quantities of blue topaz, par- 
ticularly to the Central American and Cuban markets, as aquamarine. 
In Brazil, he says, aquamarine sells at three times the price of blue 
topaz. 

M. F. Beliakov reports lazulite in & quartz vein in the vicinity of 
Mount Sura-iz, northern Urals. The quality of some warrants its 
use in jewelry. 
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Edward R. Swoboda? describes the garnet deposits of Brazil 
Opened up since the war-boom development of the national lapidary 
industry. Both fine essonites and almandites are produced. 

In 1947 andalusite of fine color but small size appeared on the 
American market. The American Gem Society believes it comes 
from the gravel near Santo Teresa, State of Esperitu Santo, Brazil. 
The discovery was made in wartime prospecting for strategic minerals. 
The stone ranges in color from brick-red to yellowish-green and is 
quite brilliant. 

Raymond M. Miller reported that the recent find of large pockets 
of deep-colored amethyst near Bahia has caused a fall in the price of 
that stone in Brazil. The Bahia amethyst, when burned, turns to a 
fine “citrine.” Natural citrine also occurs near Bahia. 

The best Ceylonese gem zircon, one of the dominion’s widely 
disseminated gems, is found in Dediyagalemukulane, in the Southern 
Province. 

It is stated that India yearly exports 118,000 rupees worth (about 
$35,000) of agate. 


SYNTHETIC GEM STONES 


Nineteen forty-seven was a year of great advance in making 
synthetic gem stones. Late in September the Linde Air Products Co. 
astonished gem experts by putting on the market synthetic star 
sapphires and rubies. Both “star” and color are well-developed in 
many examples. Production was limited, but the synthetic stars 
can be sold at one-tenth or even one one-thousandth of the price of 
the natural gem. By microscopic examination, the differentiation of 
natural and synthetic stones is easy. While one cabochon stone 
weighed 109.25 carats, most of the cut stones released weighed from 
4 to 15 carats. The stones, clearly advertised as synthetic, were 
being sold through a single channel. 

Carroll F. Chatham of San Francisco improved appreciably the 
size and quality of his synthetic emeralds; these can readily be differ- 
entiated from the natural gems by the microscope. Such synthetic 
gems are still relatively small.* | 
. During the war, German scientists found that bearings could be 
shaped from synthetic spinel with the use of only 30 percent of the 
diamond dust required for sapphire or ruby. Later, upon being 
heated to 950? to 1,050? C., the spinel bearings hardened and replaced 
sapphire bearings satisfactorily. 


3 Jewelers’ Circular-Keystone, March 1947, pp. 270-272. 
3 Pough, Frederick H., Jewelers’ Circular-Keystone, 1947, pp. 176, 178, 224-226. 
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Linde Air Products Co. and the National Lead Co. in 1947 produced 
synthetic rutile of several colors. While not as yet on the market, 
eventually gems of high brilliancy, but rather too soft for many jewelry 
purposes, may be available. 

During the recent World War, both Great Britain and the United 
States became self-sufficient in producing synthetic corundum and 
in shaping it for watch and instrument jewels. In 1946 import of 
foreign synthetics was resumed, and in October 1946 prices dropped 
markedly. The synthesis of corundum continued after the war in 
America, and ruby and sapphire were used in medium-price jewelry, 
for bearings, in various lE gages, and tips for micrometers and for 
small mortars and pestles. 

A Swiss manufacturer has produced ball bearings from synthetic 
corundum. In comparison with steel balls, they are hard and have 
a a modulus of elasticity, great chemical resistance, and physical 
stability. 

It is reported that during the war Germans produced a sintered- 
ruby material superior as an abrasive to other aluminum oxide 


abrasives. 
RELATIVE VALUE OF GEM STONES 


Gem stones are valued for many reasons but mainly for their 
beauty and rarity. Value is so dependent on perfection that it is 
difficult to rank gems rigidly. À fine spinel may well be more valuable 
than a diamond of mediocre quality. In a broad way, the noble 
gems rank highest, about as follows: Deeply and attractively colored 
diamonds (fancies), emeralds, rubies, colorless diamonds, and sap- 
phires. The other gems follow in about this order: Imperial jade, 
star ruby, black opal, cat’s eye, alexandrite, star sapphire, spinel, 
demantoid, kunzite, morganite, peridot, aquamarine, topaz, white 
opal, jade, tourmaline, amethyst, zircon, garnet, citrine, turquoise, 
and moonstore. To assign a dollar value to the foregoing would 
have little meaning. A pound of ‘fancies’? might be worth $11,350,- 
000, or $5,000 a carat, and a pound of turquoise but $15, or, say, 1 cent 
a carat. 
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GENERAL SUMMARY 


NITED STATES mine production of gold in 1947 increased 34 
percent compared with 1946, continuing the uptrend from the low 
reached in 1945. Nevertheless, output remained below that for 
any year between 1930 and 1942. Silver production in 1947 increased 
56 percent from the low point reached in 1946 and was the largest 
since 1943. The gold-mining industry had returned to unrestricted 
operations when War Production Board Order L-208 was rescinded, 
effective July 1, 1945; but many mines, productive in prewar years, 
did not resume work or did so on a restricted scale only. Higher 
prices for equipment and supplies and higher wages, combined with 
the difficulties of recruiting efficient labor forces, made former op- : 
erators reluctant to reopen mines with narrow prewar profit margins. 
Continued inflation during 1947 with little evidence that inflationary 
forces soon would be arrested, discouraged those who might otherwise 
have promoted new gold-producing enterprises. Moreover, in many 
instances the years of idleness had resulted in deterioration of plants 
and mine workings which required very large capital outlays for 
rehabilitation. | 
The expanded output of silver in 1947 is explained largely by the 
relatively tranquil labor-management relations at mines and smelters 
where byproduct silver is recovered, compared with the disturbed 
conditions in 1946. In addition, the higher Treasury buying price 
for silver established in July 1946 was reflected in stimulated silver 
output in 1947. 
California remained in first place as a gold producer, but outputs in 
Utah and South Dakota were very nearly as large. The three States 
furnished 60 percent of domestic mine production. California output 
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- came principally from straight gold mines (both placer and lode), 
Utah production was recovered mainly from copper ore mined in the 
West Mountain (Bingham) district, and South Dakota production 
came almost entirely from gold ore produced at the Homestake mine. 
Idaho continued to be the leading silver producer, followed in import- 
ance by Utah and Montana. These three States supplied 68 percent 
of the domestic output. About one-half of the Idaho production was 
recovered from dry ores, but most of the rest from the three States was 
a byproduct of ores treated principally for base metals. . 

The recovery of gold was divided fairly evenly among smelting of 
crude ores and concentrates (only a very small part of which was 
recovered by the direct smelting of ore), placer methods, and amalga- 
mation-cyanidation mills. Over 82 percent of the domestic silver 
output was recovered by the smelting of concentrates and nearly all 
of the remainder by the direct smelting of ore. o | 

Gold production outside the United States increased slightly in 1947 
compared with 1946, largely because of estimates of Russian output 
reflecting a belief in postwar recovery there. World silver production 
in 1947 increased 24 percent compared to 1946 and was the highest 
since 1944, although lower than in any year in the period 1893-1944. 
All of the World increase in 1947 can be accounted to North America 
and over half of it in the United States, where the quantity increase in 
1947 over 1946 exceeded that of any other country. 

Shaft sinking and continued exploratory drilling in the vicinity of 
Odendaalsrus, Orange Free State, 150 miles southwest of Johannes- 
burg, brought encouraging results. A large gold field was forecast, 
and & boom of major proportions continued. 

Owing to restrictions on the international movement of gold and 
silver and to measures taken by governments to stabilize the exchange 
value of currencies, gold and silver have lost much of their monetary 
significance in recent years. "The eagerness of individuals to acquire 
these metals, however, appears to have increased, particularly where 
the monetary regulations are the most arbitrary. The press reported 
very high prices for both metals in a number of foreign markets. 
These prices were sustained, moreover, by various government regu- 
lations that restricted the movement of metals to markets and the 
conversion of proceeds of sales to the national currency of the seller. 
Moreover, some of the reported trading was conducted in black 
markets. Reports of high prices for gold led some domestic producers to 
advocate regulations under the Gold Reserve Act that would permit 
the free export of newly mined gold. Free export, however, would 
not insure profitable access to foreign markets, because foreign gold 
import laws in most, if not all instances, provided that the gold be 
received by the foreign treasury or State bank; the price to be paid 
for it when exchanged was not to exceed $35 a fine ounce. 

In Canada some relief was provided its gold miners in the form of a 
Government subsidy to be paid for 3 years from December 1947. 
The subsidy will be half the excess of the individual miner's production 
cost over $18 per fine ounce and will be paid. on output exceeding two- 
thirds of production in the year ended June 30, 1947. The importance 
of gold mining as a source of employment and the need for gold in 
balancing Canada's international trade were the principal reasons 
given for the subsidy program. Both the International Monetary 
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Fund and the United States Government, the latter as the largest 
buyer of gold, indicated disfavor toward any tendency for countries 
to become dependent on subsidized gold mining in seeking equilibrium 
in their balances of international payments. 


Salient statistics of gold and silver in the United States,! 1943-47 


1943 1944 1945 1946 1947 
Mine production, fine 
ounces: 
Gold EEN 1, 363, 815 998, 394 954, 572 1, 574, 505 2, 109, 185 
Silver. ............. 41, 460, 826 94, 473, 540 29, 024, 197 22, 914, 604 35, 823, 563 
Ore (dry and aa 
produced (short tons): 
Gold ore 3, 766, 149 1, 964, 680 1, 364, 308 2, 395, 500 3, 523, 715 
Gold-silver ore...... 553, 566 364, 698 276, 530 389, 681 , 454 
Silver ore..... ee _ 643, 271 290, 297 343, 458 209, 626 , 649 
Percentage derived 
from— 
Dry and siliceous 
Gold........... 38 30 40 39 
Silver. ......... 26 17 24 24 26 
Base metal ores 
ld 50 51 23 29 
Silver. ......... 74 83 76 75 74 
rs: 
Gold........... 12 12 19 37 32 
Silver. ......... (2) (2) (2) (2) (2) 
Net industrial con- 
sumption: 
Gold............... $86, 343, 353 $97, 298, 283 $108, 044, 332 | ^ $153, 687, 000 $48, 900, 000 
, Siver fine ounces. - 118, 000, 000 120, 100, 000 126, 300, 000 87, 000, 000 98, 500, 000 
mports: 
E oou $101, 792, 745 $113, 836, 359 $93, 718, 050 $532, 961, 768 | $2, 079, 588, 406 
" Silver. ............. $27, 902, 960 $23, 373, 037 $27, 278, 396 $57, 577,888 | $68, 140, 343 
Gold E $32, 854, 590 $959, 227, 923 $199, 967, 940 $221, 467, 636 $213, 240, 800 
Silver- ------------- $30, 689, 397 $126, 915, 344 $90, 936, 901 $36, 454, 690 $30, 648, 742 
Monetary stocks: 3 ; 
Oold. $21, 938, 000, 000 |$20, 619, 000, 000 |$20, 065, 000, 000 1$20, 529, 000, 000 |$22, 754, 000, 000 
Silver, fine ounces..| 2,687,000,000 | 2,345,000, 000 | 2,005,000, 000 | 1,951,000,000 | 1, 953, 000, 000 
Price, average, per fine 
ounce: 
Goldstein. $35. 00 $35. 00 $35. 00 $35. 00 $35. 00 
Silver. -......-...-.- $0. 7114- $0. 7114- $0. 7114- $0. 808 - $0. 905 
World production, fine 
ounces: 
(Gold... 28, 800, 000 26, 300, 000 26, 100, 000 27, 500, 000 28, 800, 000 
Silver.......-.....- 217, 100, 000 186, 200, 000 150, 770, 126, 001, 000 156, 782, 000 
1 Philippine Islands and Puerto Rico excluded. 
2 Less than 0.5 percent. f . 
3 Owned by Treasury Department; privately held coinage not included. 
4 Estimated. 


Effective November 24, 1947, the Provisional Regulations issued 
under the Gold Reserve Act of 1934 were amended by the Secretary 
of the Treasury and approved by the President. The principal effect 
of the amendments was to suppress trade in gold procured ostensibly 
for the arts and industrial use but channeled into premium price 
markets either for domestic hoarding or foreign trade. This move by 
the Secretary of the Treasury responded to a request of the Interna- 
tional Monetary Fund that its members take measures to reduce 
international transactions in gold at premium prices. The amended 
regulations also clarified certain other procedures under the Gold 
Reserve Act, including the conditions under which domestic com- 
panies could participate in gold transactions growing out of their 
smelting and refining of the metal from foreign raw materials. 

International trade in silver was subject to so many restrictions 
that no world market could exist early in 1947. For example, the 
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Indian Government prohibited the importation of silver for private 
account. As a result, late in April the price of silver in India rose to 
$1.45 an ounce, calculated at the official rate of exchange. Similar 
aberrations developed in other markets, caused both by monetary 
and silver trade regulations. 8 

Silver’s traditional use in comage was restricted further during 
1947. Australia reduced the silver content of its coins from 0.925 to 
0.500 fine, and New Zealand substituted a cupronickel alloy for a 
silver-alloy coinage. On the other hand, Mexico undertook a coinage 
program that consumed nearly 15,000,000 ounces of silver during 1947. 

The Treasury buying price for gold and silver throughout 1947 
continued at $35 and $0.9050505+ per fine ounce, respectively. The 
price for silver that could not qualify for Treasury purchase fluctuated. 
The New York “official” price for 0.999 fine silver opened 1947 at 
$0.8275 and after a recession rose to $0.8625 on March 6 for the year 
high. An irregular decline followed carrying the price to the year low 
of $0.59750 on June 20. An irregular recovery resulted in the price 
reaching $0.74625 on November 3, where it remained unchanged 
until December 31. 

The net inflow of gold and silver, reestablished in 1946 after a 
period when war expenditures had depleted the United States hold- 
ings, increased in volume in 1947. The gain in gold was the largest 
since 1940 and carried the total United States stock close to its all-time 
high established in October 1941. In fact, if the gold recently trans- 
ferred to the International Monetary Fund is included as & part of 
the total United States holdings, an all-time high was reached in 1947. 


DOMESTIC PRODUCTION 


Production of gold and silver in the United States is measured at 
mines and at refineries. Both measures are tabulated by States of 
origin, but there is à small annual variation between them. explained 
largely by time lag. Over & period of years the deviations are found 
to be negligible. Compared with the mine reports compiled by the 
Bureau of Mines, the refinery reports compiled by the Bureau of the 
Mint in cooperation with the Bureau of Mines for the 43 years, 1905— 
47, show a total excess of gold of 242,974 ounces (a difference of 0.16 
percent) and a total excess of silver of 14,430,439 ounces (a difference 
of 0.61. percent). ` E | 


Gold and silver produced in the United States, 1905—47, in fine ounces, according 
to mine and mint returns in terms of recovered metals | 


. Mint 
Year 


Gold Silver ` ` Gold ` -= . Silver 


re o gel 


1905542... Sore ec IA 140, 349, 672 | 2,210,977, 772 | 140, 647, 046 2, 223, 826, 249 
q crc OS 1, 377, 579 41, 486, 897 |. . 1,394,522 | . - . 40, 900, 121 
TAA EE 998, 304 34, 473, 540 1, 022, 238 35, 651, 049 
E 968, 062 29, 024, 197 | 028, 803 , 063, 255 
ee 1, 574, 505 22,914,604 |. 1,462,354 21, 103, 269 
ht EE 2, 109, 185 35, 823, 563 | - 2 165, 318 | 38, 587, 069 

Total- A cee cecsesetaesest 147,377,397 | 2,374, 700, 573 | 147, 620, 371 2, 389, 131, 012 
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MINE PRODUCTION 


During 1943-45, for the first time on record, over half of the 
domestic gold output was recovered from base metal ores, but in 
1946 and again in 1947 both dry ores and placer gravels" exceeded 
base-metal ores in yield of gold. This recovery in gold mining, how- 
ever, did not restore the industry to the prewar level. High wages, 
difficulties in recruiting labor forces, and high prices for equipment and 
supplies, together with an unchanged gold price, retarded recovery. 
Production during 1947 was less than half of the all-time peak estab- 
lished in 1940. 

Silver production, which had declined without interruption from 
1940 to 1946, reversed the trend in 1947 and increased from 22,914,604 
ounces to 35, 823,563 ounces. An analysis of silver production, by 
ores, shows that almost three-fourths was recovered from base-metal 
ores in 1947. Moreover, all of the silver recovered at placers and 
part of that produced from dry ores were byproducts of operations 
carried on chiefly for gold. 

All tonnage figures used in this report are short tons of 2,000 pounds 
“dry weight"; that is, they do not include moisture. Figures i in cubic 
yards used in measuring material treated in placer operations are 
“bank measure”; that is, the material is measured in the ground before 
excavation. The weight unit for gold and silver is the troy. ounce 
(480 grains). The totals are calculated upon the basis of recovered 
and recoverable fine gold and silver shown by assays to be contained 
in ore, bullion, and other material produced. Prices of gold and 
silver are discussed in a later section of this chapter. 


Mine production of gold and silver in the United States, in Ac by cathe dn 
fine ounces 


Gold Silver Gold Silver 
January ---------------- 141, 965 2 AU GUSE sooo eect nes 208, 3, 132, 253 
February................. 136, 2, 702, 925 September EE 198, 794 2, 965, 737 
Mari BEE 145, 514 2, 846, 690 || October.................- 221, 414 3, 251, 512 
ADi A venésec 165, 75 3, 166, 348 || November...............- 172, 668 3, 064, 172 
Mav- cuisasc dd 164, 835 3, 127, 664 || December ............... 177, 539 3, 060, 760 
JUNG. A araa uR 171, 503 3, 013, 525 | OO 
JUV ose ele Seto 204, 614 2, 862, 739 Total AS 2, 109,185 | 35,823, 563 


Mines are grouped into two main classes—placers and lodes. The 
placers are those in which gold and silver in natural alloy and, in a 
few placers, platinum are recovered from gravel. Except for such 
small-scale hand methods as those utilizing the gold pan, the rocker, 
or the dry washer, all recovery methods employ sluice boxes; methods . 
are distinguished by the means used for delivering the gravel to the 
sluices. Those methods where gravel is delivered mechanically include 
connected-bucket dredging, dragline dredging, and treatment in non- 
floating washing plants of gravel delivered by power shovel, dragline 
excavator, truck, slackline scraper, or other mechanical means. In 
the hydraulic method the gravel is mined from the bank by a powerful 
jet of water; in some small-scale hand methods the gravel is shoveled 
into sluices; ‘and in drift operations the gravel is mined underground 
and delivered to sluices at the surface. The lode mines are those 


550 MINERALS YEARBOOK, 1947 


yielding gold and silver from ore (as distinguished from gravel), 
mainly from underground workings and, in addition to those worked 
chiefly for one or both of the precious metals, include those that yield 
ore mined chiefly for copper, lead, zinc, or other metals but contribute 
the precious metals as byproducts. As far as possible, the mine unit 
used is not the operator but the mining claim or group of claims. 


PRINCIPAL MINING DISTRICTS AND LEADING MINES . 


One of the anomalies of the war economy was the emergence of & 
copper district —West Mountain (Bingham), Utah—as the leading 
gold producer in the United States, surpassing Lawrence County 
(Lead), S. Dak., in 1943, 1944, and 1945. In 1946, however, Lawrence 
County regained the lead as the result of reviving gold mining at the 
Homestake mine, aided by the depressing effects of prolonged labor 
strikes at the Utah Copper mine. In 1947, despite an all-time record 
for the West Mountain district, continued expansion of output in 
Lawrence County kept that district in first place. More than half 
of the domestic mine output was mined in the four leading districts 
in 1947. Included in the first four districts is the Yukon River Basin, 
Alaska, with 226,708 ounces. 

The leading silver districts for many years have included many more 
noted for base-metal output than silver yield, and this condition was 
unchanged in 1947. 


Mine production of recoverable gold in the United States by districts that produced 
10,000 fine ounces or more during any year, 1943-47, in fine ounces ! 


District or region State 1943 1944 1945 1946 1947 
Lawrence County. ..................- South Dakota..... 106,444 | 11,621 | 55,947 | 312,246 | 407,192 
West Mountain (Bingham)........... Utah 2. 343, 551 | 312,493 | 248,923 | 140,877 | 384, 414 
WOISQM EEN California. ........ 16,065 | 23,789 | 32,851 | 93,718 | 102,121 
Grass Valley-Nevada City............]....- GOs ees 20, 605 (2) 31,064 | 49,033 | 68,383 
Yuba River  ]--.--- rs SE (3) (2) (2) (3) (3) 
Cripple Creek........................ Colorado.......... 45,105 | 30,886 | 28,524 | 47,640 | 58,158 
Robinson (Ely)....................... Nevada........... i 48,120 | 45,063 | 39,234 | 39,490 
Upper San Miguel .--------.---.-.. Colorado.......... 20,204 | 18,542 | 17,779 | 24,648 | 38,155 
Yellow Pine.........................- Idaho............. 7,753 4, 86 10, 842 | 31,006 
1 ET EE IN EA T DE AA Arizona........... 45,108 | 29,020 | 24,772 | 33,083 | 30,477 
Republic. .-....-..-.-- 2-2-2 ee. Washington....... 22,638 | 20,479 | 17,363 | 18,563 | 22,590 
Oroville. 0 oo o 2L. LLL LL. California. ........ 14, 533 9, 859 4,217 | 17,891 | 22, 
Warren (Bisbee)...................... Arizona..........- : 38,401 | 15,803 5,680 | 20,131 
Summit Valley (Butte)............... Montana.......... s 14,441 | 12,052 6,882 | 19,777 
ANIMOS oo shee hee ada Colorado.......... 21,188 | 28,450 | 21,870 | 15,905 | 18,496 
La Grange. ..........................- California......... , 445 5, 018 , 544 2) 
IN ooo oe eee ed eh Nevada...........| 7,936 |.........]--.--...- 12, 473 | 17,058 
Park City region... .................. Uta... A 19, 559 | 15,149 | 13,822 | 16, 956 17,052 
Snelling..............................- California. ........ 5 3, 73 
INC MENU MOIS Utah... 22,470 | 11,417 | 14,536 | 17,799 | 15,385 
California (Leadville)................. Colorado.......... 23,150 | 20,149 | 15,706 | 10,749 | 3 14, 803 
Chelan Lake ........................- Washington....... 41,920 | 26,198 | 40,207 | 32,353 | 12,024 
Wl Cu AA CGolorgodo 8 2 7, 338 (2) (2 
Klamath River... California. ........ 2, 029 3, 256 (2) 5,853 | 11,295 
Cosumnes River....................... M. TCI 19 e 389 (3) 10, 601 
Sheepeater............................ Montana..........|......... 7, 143 7, 812 9,822 | 10,140 
Coamanche aaaaaaMMMMMMM California. ........ 5,071 (3) 13, 933 ; 
Mother Lode. ........................]|.-.-. do- c. oux 16, 420 7, 140 5,126 7,21 9, 020 
Verde (Jerome)....................... Arizona..........- 18, 117 8, 620 8, 602 8, 132 6, 931 
Middle Boise. ......................... Idaho............. 13, 868 4, 650 . 666 9, 694 6, 779 
Manhattan. .......................-.- Nevada..........- 11, 777 7, 089 9,870 | 13,478 1, 618 
AAA Arizona..........- 16, 185 6, 389 471 321 639 
> A ee Nevada. .......... 35, 047 (3) 10, 752 U ZE 


1 Exclusive of Alaska. 
3 Bureau of Mines not at liberty to publish, 
3 Includes a very small quantity from St. Kevin district. 
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Of the 25 leading gold-producing mines, 10 were lode gold mines, 5 
were placers worked by connected-bucket dredges, 4 were copper 
mines, and 1 was a lead-zinc mine; 5 produced more than 1 type.of 
ore. The 6 leading mines contributed over half of the total gold 
produced in the United States in 1947 and the 25 on the list, 69 per- 
cent. 

Only 4 of the 25 leading silver-producing mines depended exclusively 
on silver ore; ores valuable chiefly for copper, lead, zinc, and gold 
supplied most of the silver production. The 3 leading mines con- 
tributed one-fourth of the total silver produced in the United States 
in 1947; the 9 leading mines one-half; and the list of 25, two-thirds. 
As several operators worked more than one of the leading silver mines 
as well as smaller producers, the output of silver by companies was 
substantially more concentrated than by mines. 


Mine production of recoverable silver in the United States by districts and regions 
that produced 200,000 fine ounces or more during any year, 1943-47, in fine 
ounces 


District or region State 1943 1944 1945 1946 1947 
Coeur d’ Alene Region. ........... Idaho 10, 302, 840) 8, 669, 371| 7, 115, 646} 5, 655, 672) 9, 234, 906 
Summit Valley (Butte) .......... Montana........| 6, 485, 123| 5, 955, 608} 4, 936, 770| 2, 417, 422| 5, 251, 095 
West Mountain (Bingham)....... Utah ........... 5, 404, 365| 4, 671, 478| 3, 628, 229| 2, 030, 182). 4, 816, 611 
Warren (Bisbee) ................... Arizona......... 2, 252, 250| 1,550, 506; 963,180} 721, 135| 1, 522, 
Park City Region... LR CH est 2, 001, 555| 1, 429, 650] 1, 033, 830] 1, 009, 422| 1, 352, 748 
Coso (Darwin) .................... California. ....... 138, 662} 252,900) 575,069)  871,091| 1,093, 709 
Tintic__._.....- REAR ee Utab.....-.-.... 1, 554, 989| 1,070, 214| 1,086, 435| — 619, 724| 1, 076, 726 
Copper Mountain (Morenci) - - ... Arizona......... 195, 248| 281,153) 345,863}  205,151| 540,232 
Warm Springs.................... Idaho. ` 715,074|  018,947|  460,357| 418, 599| 427,242 
Pioche... ooo redcllsciesel Nevada......... 408, 721 309| 350,259 ; 426, 229 
Upper San Miguel................ Colorado........ 210,763| 169,650}  274,559|  355,604| 392, 540 
AA eeaeee aaee Arizona.........| 244,191} 229,490} 320, 559| 338, 062|: 386, 452 
Verde (Jerome). .................. |... O Gossea 1, 036, 194| 589, 538| 475,290) 418, 578| 367,778 
INAS ee A E Colorado.. ...... ; 228,015| 301,957 ; ; 
PAO ce Sh ose eect e aeu Un eats Arizona......... 78, 284|  319,320| -285,719|  390,401| 353,789 
Creede ME SEE eH SPP Colorado........ 630, 952| 518, 161 433,177| 355,110] 317,712 
Pioneer (Superior)................ Arizona... 476, 751| 386, 429| 251,002 , 667|] 314, 126 
Rush Valley....................-- Utah........:... (1) (1) (1) (1) 
California (Leadville) .._........-.-- Colorado........ 379, 513| 496,634)  417,427|  332,021| 2261, 173 
Yellow Pine. ....................- Idaho........... 173,354| 117,156 42, 900 78,004| 255,043 
Red Cliff. ...... caos ien Colorado........ 176,116| 134,211 49, 171 57,953| 233,351 
Baoebhorse Idaho........... 211,119, 270,644| 200,631 84, 052| 204, 264 
Flint Creek 2. Montana........ 245,447, 249,141) 208, 260 10, 255} 173,716 
HarshaW ooo. Arizona......... 204, 404| 176,438)  144,841| 105,072| 168,800 
Central- eeneg New Mexico....| 181, 2041 210,554 1 1 167, 538 
Robinson (Ely) et Nevada. ....-..- 046| 213,663} 199,970| 151,548] 161,806 
Virginia City... Montana........ 2, 610 16, 020 80,175| 236,318 96, 515 
Roaring Fork..................... Colorado........ 302,386| 126,232 78, 362 41, 630 27, 757 
BALK OF eco oo E ontana........ 212, 625 4, 067 5, 535 3, 588 à 
Silver Peak 0 000. Nevada. 209, 070 6 31 47 
Hog Heaven... Montana........ 90, 0. 93, 330 40, 500 42, 323 |. ......... 


1 Bureau of Mines not at liberty to publish. 
? Includes a very small quantity from St. Kevin district. 
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ORE PRODUCTION, CLASSIFICATION, METAL YIELD, AND METHODS: OF RECOVERY 


The following tables give details of classes of ore, metal yield in 
fine ounces of gold and silver to the ton, and gold and silver output by 
classes of ore and by methods of recovery, embracing all ores that 
yielded gold and silver in the United States in 1947. These tables were 
compiled from the individual State chapters in this volume, in which 
more detailed data are presented. 

The classification originally adopted in 1905 on the basis of smelter 
terminology, smelter settlement contracts, and smelter recovery has 
been used continuously in succeeding years, except for modifications 
necessitated by the improvement in recovery of metals and the lowering 
of grade of complex ores treated, accomplished by improved mill 
concentration processes. A “dry” ore is one that carries so little base 
metal that by itself it would not satisfy the requirements for a smelter 
charge as in either lead or copper smelting. The copper ores include 
those smelting ores that contain 2.5 percent dry assay or more of 
copper (or less than this percentage if no other metal is present); or 
those ores concentrated chiefly for their copper content. The lead 
ores are those that contain 5 percent dry assay (minimum lead smelting 
charge requires 7.5 to 8.5 percent wet assay) or more of lead, irrespec- 
tive of precious-metal content; and ore that carries any grade of lead: 
exclusively is called a lead ore. Zinc smelting ores (chiefly oxides) 
had ranged from 16 to 45 percent zinc, but with the development of 
slag fuming, which permits some oxidized ore in the charge and with - 
high zinc prices, the minimum has declined to as low as 5 percent 
recoverable zinc; zinc concentrating ores include any grade of zinc. 
ore that makes marketable zinc concentrate, irrespective of precious- 
metal content. The mixed ores are combinations of those enumerated. 
The smelter classification applies to concentrates. d 


Ore produced in the United States and average recovery, in fine ounces, of gold 
and silver per ton in 1947 ! | 


Gold ore Gold-silver ore Silver ore 
Average Average Average 
State ia per T ies per Shon une per 
on or on or on 
Short tons tons ll tons ` 


Gold | Silver 


Gold | Silver Gold | Silver 


Western States and Alaska: 
Alaska.................. 8,024 10342 1" 0:081 AAA, A A A AA sareen 
Arizona................. 27,722 | .102 .281 | 27,933 |0.050 | 2.689 | 17,535 |0. 021 7.720 
California.....-.--..-..-..- 438, 812 | . 253 . 101 3,053 | .431 | 15. 964 7,927 | .011 5. 076 
Colorado- -.------------- 804, 673 | . 139 - 490 | 161, 581 | . 107 2.902 | 38,818 | .011 13. 876 
Idaho... toe eroi 618, 877 | .064 . 484 029 146 | 5.571 | 146,259 | . 001 35. 015 
Montana. ............-- 186,813 | .155 260 | 53,385 | .080 | 4.885 | 47,532 | .020 6. 273 
Nevada................- 425,347 | .077 242 | 11,647 | .146 | 9.358 | 25,094 | .023 7. 281 
New Mexico............ 8 | .710 . 252 315 | . 210 | 12.692 612 | .007 4. 355 
Oregon. ...............- 1,360 | .745 | 2.402 820 | .180 | 1.889 988 | .174 | 21.492 
South Dakota. ......... 935, 634 | .435 (119 1:555: E A A A 
a A PA epe EE A E VE 962 | .001 18. 146 
Utal EE 5,755 |2.038 | 6.223 | 107,064 | .064 | 2.837 | 58,922 | . 038 6. 426 
Washington. ........... 63,968 | .357 | 2.085 27 1.037 | 2.333 |.--.--.--|-..--.|.----..- 
W yoming............- SN 6,059 | . 244 AG E s eee eM. ice WE 

POA). ee 3, 523, 585 | . 220 . 335 | 366,454 | .090 | 3.481 | 344,649 | .014 | 19. 546 

States east of the Missis- A 

Lii E 130 1.585 | .100 |.........l.. Tene A EE E WE De 
Grand total....-...... 3, 523, 715 | . 220 . 335 | 366,454 | .000 | 3.481 | 344, 649 | . 014 


See footnotes at end of table. 
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Ore produced in the United States and average recovery, in fine ounces, of gold 


and silver per ton in 1947— Continued 


Copper ore Lead ore Lead-copper ore 
Average Average Average 
State asus per Ro Meere: per Shore ro per 
on or on or on 
Short tons tons tons 
Gold | Silver Gold | Silver Gold | Silver 
Western States and Alaska: . 
PS EE IIA E, MEA 5,064 [0.138 | 4.400 |.........]..--..|.---.-.- 
Arizong oolcoceoc.o- 37, 810, 448 (0. 002 0. 068 24, 478 | .057 3. 870 12 |... 8. 417 
CGelitornia 15,993 .023 | 1.239 | 87,913 | .020 | 13.801 |.........]..--.-.]---.--.- 
Colorado................ 16, 572 | .052 | 12.273 | 47,628 | .057 | 3.954 e A 42. 333 
TWdaho: Ze ee 3,303 | .161 | 1.348 | 165, 218 | .002 | 3. 858 27 . 296 
Montana. .............- 1, 838, 580 | .007 .971| 12,508 | .058 | 5.665 | ........] 2... |-----.-- 
Nevada. ..............-- 5, 828,016 | .007 .049 | 24,139 | .023 | 10.085 |[_-.----2-L..---|.-.---.. 
New Medien `... 6, 772, 030 |...... 026 | 12,323 | .015 | 2.583 |.........]......|.-..-..- 
Oregon - steet aida 1 2908-1 35:015. 11.5 A AAA AA Ven AN ee 
South Dakota. RT ue pen ee poer E NE UTIMS Hv MM erro 
TeX8S....---------------]) 682 2. 059 772 | .056 | 3.087 |.........|].----.|------.- 
MUA ee i 29, 021, 293 | .013 107 | 27,194 | .075 | 9.022 lcs ee WEE 
Washington. ........... 1.277 | 3.361 7,946 |...... 2. 222 3 |...... 35. 000 
M ege MPAA (PCE mE BeNOR UE EE Mere ve AN ES ccc ur dee ce A 
uic i ED LE 81, 306, 495 | .006 100 | 415,183 | .025 | 6.665 48 | .021 | 136. 313 
States cost of the Missis- 
10 A or wcz 6, 326, 245 TI 016 | 36,795 |...... POOR A A EEN 
Grand total..........- 87, 632, 740 | .006 094 | 451,978 | .023 | 6.122 48 | . 021 | 136. 313 
: Zinc-lead, zine-copper, 
Zine ore and zinc-lead-copper Total ore 
ores 
State Average Average Average 
ounces per ounces per ounces per 
Short ton Short ton Short ton 
tons tons {|_ — tons EM cR ee 
Gold | Silver Gold | Silver Gold | Silver 
Western States and T 
aska: 
Alaska ----------- 2 500 (0.002 | 0.200), 13, 891 10. 255 1. 666 
Arizona..............- 16, 619 | .003 .617 | 711,533 |0.019 | 2.336 | 38, 636, 280 | .002 . 118 
California............- 49, 651 [3.074 |3 2.742 5,440 | .011 | 1.561 648, 789 | .183 2. 425 
Colorado.........-...- ,7 .014 | 1.205 | 251,663 | .058 | 1.948 | 1,544,694 | .098 1. 654 
Idaho .............. 4 67,133 |...... .379 |2, 716, 251 | .002 | 1.562 | 3,717,697 | .012 2. 782 
Montana...........-- $10,758 | .005 | 3.047 | 950,437 | .016 | 4.024 | 3,100,013 | .020 2.039 
Nevada... 3,913 | .007 | 1.810 | 223,479 | .017 | 1.989 , 541, 635 | .013 . 210 
N ET os IEEE ERN 489, 149 | .002 435 78,278 | .002 | 1.103 | 7,352,945 |...... . 070 
OFePOD. 2050.5 MI dons cote A EA VE, rs A 3,277 | . 406 8. 194 
South "Dakota AAA A. A DEE 3,750 | .013 . 143 939, 384 | .433 .119 
do C C RNC. pc peu. PENNE ERREUR 2, 750 |...... . 207 4,552 | .010 4. 514 
ER AA 6 94, 685 | .004 .659 |1,068, 201 | .030 | 3.418 | 30, 383, 114 | .014 . 256 
Washington.........- 25,357 |......| .025 578, 792 | .021 . 245 676, 176 | .052 . 434 
W YODID ARA AO E A A A MES 6, 059 | . 244 . 016 
NOU QN es pct Se 981, 518 | .008 771 |6,630, 574 | .015 2. 205 | 93, 568, 506 015 . 949 
States dst of the Missis- 
EEN 2, 095, 153 |------ļ-------- 1, 245, 754 |... .019 | 7 9,704,077 |....-. . 013 
Grand total......... 3, 076, 671 | .003 . 246 |7, 876,328 | .012 | 1.859 |103, 272, 583 | .014 . 945 


1 Missouri excluded. 
3 Estimated. 


$ Includes metal recovered from tungsten ore. 
* Includes 65,409 tons of old lead-smelter slag. 
5 Includes 7, 403 tons of zinc slag fumed. - 

$ Includes 66, 422 tons of zinc slag. 

Y Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania. 
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Gold, gold-silver, and silver ores containing too little copper, lead, 
or zinc to be classified as copper, lead, zinc, or mixed base-metal ores 
are called “dry” ores, regardless of the ratio of concentration, except 
low-grade ore milled chiefly for its copper content and having very 
little or no precious-metal content (chiefly the “porphyry coppers”) 
and ores from which separate products of lead concentrates and zinc 
concentrates are made. The crude ore into the mill in these two ex- 
ceptional instances thus takes its name from its products—a name 
tnat is also justified by the mineralogical content and final recovery of 
metals. The “dry ores" thus, by elimination, include ores, chiefly 
siliceous, valuable for their gold and silver content and, in some 
instances, for their fluxing properties, regardless of method of treat- 
ment. Dry gold ores are those that by inspection are overwhelmingly 
of gold content; a similar qualification applies to silver ores; decision 
as to “‘gold-silver’’ ore is made on a basis of value, using the rule 
that the bimetal classification is not used unless the metal of lower 
value equals or exceeds one-quarter of the combined value of the gold 
and silver. 

The lead, zinc, and zinc-lead ores in most districts in the States 
east of the Rocky Mountains carry no appreciable quantity of gold 
P : such ores are excluded from this report unless otherwise 
indicated. ` | 


Mine production of gold in the United States, 1943-47, by percent from sources 
and in total fine ounces 


Percent from— 


Zinc-lead, zinc-| Total fine 


Year Dry and | Copper l copper, lead- | ounces 
Placers | siliceous DIG Lead ore | Zinc ore | copper, and 
ore zinc-lead- 
copper ores 
1943_......------------- 1.6 38.3 39. 5 1.1 0.3 9.2| 1,363,815 
D, ERAT 12. 4 29. 8 45.4 .9 .8 10. 7 998, 
KT TE 19.3 29. 9 37.5 .6 sd 12.0 954, 572 
1946_.....--.----------- 37. 5 39. 5 16. 1 .4 .4 6.1 1, 574, 505 
Ee 32.2 38. 5 23.8 .5 .4 4.6 | 2,109,185 


Mine production of silver in the United States, 1943-47, by percent from sources 
and in total fine ounces 


Percent from— 
Year 5 i oe yal Total fine 
ry an copper, lead- ounces 
Placers | siliceous “Opper Lead ore | Zinc ore | copper, and 
ore zinc-lead- 

copper ores 
(MB osa ti evden as (1) 26.1 33. 7 8.1 1.2 31.0 | 41, 460, 826 
10944... (1) 17.1 34.4 12.0 2.2 34.3 | 34,473, 540 
1945___....-.----------- 0.1 24.3 31.4 4.4 2.0 37.8 | 20, 024, 197 
1040 A A 3 2.4 24. 4 7.5 2.3 41.1 | 22, 914, 604 
1940. eiert 2 25.7 23.1 8.0 2.1 40.9 | 35,823, 563 


1 Less than 0.1 percent. 
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Mine production of gold in the United States in 1947, by States and sources, in fine 
ounces, in terms of recovered metals 


Zinc-lead, 
Dry and Lead- Z1D0-COp- 
State Placers | siliceous Sopper Lead ore | copper | Zinc ore Ton eg Total 
ore ore | 
copper 
ores 

Alaska............- 276, 443 2, 847 |----.--.-- 697 |........ ja GE 279, 988 
Arizona. ----------- 1 4, 572 75, 711 1,398 |........ 13, 812 95, 860 
California. ......... 312, 538 | 112, 568 371 L452 3522525 ! 3, 665 1 431, 415 
Colorado. .......... 17, 573 : 859 2; 130 |: 3, 173 14, 511 168, 279 
ELS y- Bocce AA A A A AA AAA A EE 
Idaho.............. 19, 776 39, 771 201 295 1 9 4, 929 64, 982 
Montana. -----.--.- 27, 434 34, 095 12, 872 429 |... ce 58 14, 936 90, 124 
Nevada. ..........- , 001 35, 076 42, 673 1518] c ze 28 3, 730 89, 063 
New Mexico........ 23 1, 756 Är Di deus 757 3, 146 
Oregon..... — 17, 648 1, 202 0 AA GE A DE 18, 979 
Pennsvlvanig .....--|---------|---------- EN EE, DET E ee peces 1, 518 
South Dakota......|......... BOG ASS Mises E, A D 49 407, 194 
¿0 22326 AA AE SUB AA A A ea estes cee 303 
KT EE, VE I eee A EE 
Ehe 11 20,805 | 366, 289 2,081 |........ 345 32, 181 421, 662 
Vermont AAA E ecco), OO: Ieee EE, A ee te ee 
Washington........ 77 22, 812 100 AA AA 6 11, 964 34, 965 
Wyoming.......... 7 L4 oasis sut O leon AA ], 486 

TTotal......... 678, 845 | 812,206 502, 798 10, 426 1 8, 095 96, 814 2, 109, 185 


1 Includes gold recovered from tungsten ore. 
2 From magnetite-pyrite-chalcopyrite ore. 


Mine production of silver in the United States in 1947, by States and sources, in 
fine ounces, in.terms of recovered metals 


A ne ead; 
Dry and Lead- ZInc-cop- 
State Placers | siliceous V ODDer Lead ore | copper | Zinc ore Bb Total 
ore ore 
copper 
ores 

Alaska. ..---------- 43, 014 Der tice 22, 284 |... 180 de coses 66, 150 
Arizona...........- 21 | 218, 286 |2, 583, 264 94, 728 101 10,256 | 1,002,428 4, 569, 084 
California. ........- 24,014 | 133,251 19, 811 |1, 213, 277 |........ 1 136, 144 40, 945 1, 507, 442 
Colorado..........- 3, 451 |1, 402, Së 203, 389 | 188,318 254 | 269, 733 490, 295 2, 557, ET 
iere A AA PA EE rimo UN 1 
Idono 0050 0» 4,105 (5,424,275 | 4,452 | 637,415 | 6,083 | 25,441 | 4,244,008 | 10,345,779 
¡AA O E E  . | AA ccs , 750 1, 790 
Michigan-..---------|---------ļ---------- NEE, E E EE 3, 089 
A eres A E 2 93, 600 D deals A 93, 600 
Montana. .........- 5,242 | 607,479 |1, 784, 945 70, 804 |........ 32,776 | 3,824,884 6, 326, 190 
Nevada. ......-.... 2,737 | 394,505 | 285,249 | 243,440 |........ 7, 082 444, 566 1, 377, 570 
New Mexico........ 10 6, 723 178, 794 31, 458 |........ 212, 539 86, 300 515, 833 
NA db dios. AA c e A A 22, 409 22, 409 
Oregon_....-------- 3, 527 26, 131 es e AA A enews AA 30, 379 
Pennsylvania_....--|--2------|---------- OO Oe EE MA, RS E 9, 863 
South Dakota... 111 140 IÓ A A occas 535 111, 684 
Tennessee. ..-.-.---]---------|---------- CO NAT AAA WEE, E RR 79, 147 
¿o IAEA DEE 17,4 2,988. E ated 2 20, 547 
A PA AA 718, 224 |3, 102, 648 | 245,351 |........ 62, 439 | 3,651, 370 7, 780, 032 
Vormont AE A D 21,400 AAA A PE AS 21, 469 
Washmgton........ 10 | 133,461 9 17, 659 105 630 141, 502 293, 736 
Wyoming.......... Lid" AA AA oe e pae c cR mc naar eui 

Total........- 86, 132 |9, 193, 932 |8, 277, 260 |2, 860, 817 | 6,543 | 757,220 | 14, 641,659 | 35, 823, 563 


1 Includes silver recovered from tungsten ore. "P f 
2 A little silver recovered from lead-copper ore from one mine included with that from lead ore. 
3 From magnetite-pyrite-chalcopyrite ore. 
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Gold and silver produced at amalgamation and cyanidation mills in the United 
States and percentage of gold and silver recovered from all sources, 1943-47 1 


Bullion and precipitates recovered 


(fine ounces) Percent of gold and silver from all ae 1 

Year Amalgamation |  Cyanidation m d oa Smelting? | Placers 
Gold Silver Gold Silver Gold |Silver| Gold |Silver| Gold Silver} Gold | Silver 

1943..........- 168,772 | 44,114 | 143, 092 | 420,528 | 12.4 0.1 | 10.5 1.0 | 65.5 | 98.9 | 11.6 6 

1944..........- 73,974 | 18,067 | 76,266 | 91,009 | 7.4 | (3) 7.6 .3 | 72.6 | 99.7 | 12.4 3) 
1945..........- 85, 450 17,024 | 89,350 77,088 | 9.0 | (3) 9.4 .3 1-62.3 | 99.6 | 19.3 0.1 
1946.........-- 278, 203 54, 255 | 229, 040 | 223, 926 | 17.7 14.5 1.0 | 30.3 | 98.4 | 37.5 .3 
1047. uc -..-.| 378, 578 | 80,756 | 272, 039 | 273, 646 | 17.9 2 | 12.9 -8 | 37.0 | 98.8 | 32.2 .2 


1 Missouri excluded. 
2 Both crude ores and concentrates. 
3 Less than 0.1 percent. 


Gold and silver produced at amalgamation and cyanidation mills in the United 
States in 1947, by States 


. : Percent of gold and silver 
Amalgamation Cyanidation from all sources in State 
Ore, old Ore, old Bullion and 
tailings, ee tailings, precipitates | Amalgama-| Cyanida- 
State concen- ounces) concen- recovered tion tion 
trates, trates, (fine ounces) 
etc. etc 
treated treated 
Cho. | Gold | Silver | Ghot | Gold | Silver | Gold |Silver| Gold Silver 
Western States and 
laska: 
Alaska 8,327 | 2, 688 E A e EE 0. 96 | 0.89 |......|.....- 
Arizona...........- 45 329 80 21, 878 955 | 7,010 | .34 |...... 1.00 | 0.15 
California.......... 471, 238 | 67, 030 | 12, 326 31, 598 | 36, 205 | 24, 439 |15.54 | .77 | 8.39 | 1.53 
Colorado........... 561, 380 | 36, 271 | 10,188 | 1 420, 026 | 44,698 | 6,127 |21.55 | .40 |26. 56 
Ida: nr laus : 3,099 | 1,830 2, 500 13 2|4.77| .02 I cues 
Montana. .........- 10,603 | 3,056 | 1,767 | 139,379 | 13, 984 ,266 | 3.39 | .03 [15. 52 15 
Nevada............ 5,639 | 2,345 | 1,371 | 432,444 | 28,117 |151,043 | 2.63 10 |31.57 | 10. 96 
New Mexico. ...... 15 pL] "Jd AAA A E 4D VE, E A 
Oregon. 22.0... 324 2 50 820 40 50 | 1. 44 16 21 16 
South Dakota.....- 849, 123 |262, 257 | 52,057 | 935,386 |144, 888 | 59, 092 |64. 41 |46. 61 135.58 | 52.91 
Washington........ 57 625 453 48, 439 2, 092 | 16,485 | 1.79 .15| 5.98 | 5.61 
Wyoming.......... 2 6, 059 500 28 (2) 024 52 |33. 65 |29. 47 162.18 | 54.74 
Total. oceani 1, 941, 136 1378, 502 | 80, 743 |2, 032, 470 |272, 039 |273, 646 117. 95 | .23 |12. 90 . 76 
States east of the Mis- 
Ssissippi..............- 130 76 Doct So sri oases se ae 3. 81 OUI ete cece 
Grand total...... 1, 941, 266 |378, 578 | 80, 756 |2, 032, 470 |272, 039 |273, 646 |17. 95 . 23 |12. 90 . 46 


1 Chiefly sand and slimes from ore first roasted and amalgamated. ` We ya 
2 Of 6,059 tons treated by amalgamation, 5,999 treated by amalgamation followed by cyanidation. 
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PLACERS 


. Almost one-third of the gold produced in 1947 was derived from 
placer mines. Of the 678,845 ounces of EE gold, 514,370 ounces 
or 76 percent was recovered by connected-bucket dredges. Although 
this dredge output was nearly fivefold that of 1944, the wartime low, 
it was far below the all-time high of 904,149 ounces established in 1940. 
A number of dredge properties remained idle during 1947 because of 
the unfavorable economic situation for gold production. As gold 
dredges are not converted easily to other uses, many idle properties 
had much of their operating equipment intact. It appeared probable, 
therefore, that gold output from this type of mining would be expanded 
if the ratio of gold price to dredging cost should improve appreciably. 

'The quantity of gold recovered by connected—bucket dredges from 
the inception of the industry as a commercial factor in 1896 to the end 
of 1947 is recorded as 20,427,652 (revised) ounces, originating by 
States as follows: California, 12,303,002 ounces; Alaska, 5,575,017 
(revised, including the production from single-dipper dredges and some 
gold by hydraulicking); Montana, 760,783; Idaho, 645,424; Oregon, 
495,949; Colorado, 479,859 (revised); other States, 167,618 (revised). 

- The second most important source of placer gold was dragline dredg- 
ing, a method that had had a phenomenal rise from 1933 until World 
War II. Following a low point reached in 1945, recovery was proving 
very rapid. Another method employing mechanical earth-moving 
equipment was the nonfloating-washing-plant classification. These 
methods accounted for approximately $2 million each in 1947. Of the 
other methods hydraulicking was the most productive. 

California produced 46 percent of the United States placer gold in 
1947 and Alaska 41 percent. Other larger producers named in order 
of importance were Montana, Idaho, Oregon, Colorado, and Nevada. 
In 1947 California was the leader in all but three methods of placer 
gold production. Alaska led in hydraulic and nonfloating-washing- 
plant production and Nevada in dry placering. 

The accompanying table shows the placer gold produced in the 
United States, classified by mining methods, in 1943-47. 

Additional information on placer mining may be found in the State 
reviews in this volume. 
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Gold production at placer mines in the United States, by classes of mines and 
methods of recovery, 1943-47 


Gold recovered 
Material 
Mines | Washing| treated 
Class and method produe- | plants (cubic Average 
ing (dredges)| yards) Fine Value value - 
ounces ! per cubic 
yard 
Surface placers: 
Gravel mechanically handled: | 
Connected-bucket dredges: 
1043 deed B 20 22 | 23,857,123 | 109,964 | $3, 848, 740 $0. 161 
1044. 17 20 | 25,843,685 | 104,284 | 3,649, 940 141 
AM ee eons 36 49 | 41,214,846 | 154, 472 5, 406, 520 . 131 
HK A See eg 59 75 | 108, 347, 919 | 470, 491 16, 467, 185 .152 
¡Y e GE 59 78 | 120, 423,626 | 614,370 18, 002, 950 . 149 
Dre dredges: 
ECC IN 13 12 | 23,180,000 | 114,266 1 499, 310 .157 
s A IE A E 12 12 | 21,213,000 1 6, 241 1 218, 435 . .180 
Reeg 10 10 457, 600 2, 699 94, 465 . 206 
Kee 70 69 7, 441, 360 42, 094 1, 473, 290 . .198 
A AA 83 77 10, 825, 484 59, 774 2, 092, 090 193 
Bee dredges: 
1948. EE 1 1 5, 000 32 1,120 224 
1041: A A AA AP EA AA A EES 
eon cee 
en EHI PAN OON ANS 3 3 37, 900 267 9, 345 247 
AA A 12 10 79, 590 588 i 259 
Erotisme washing plants 
PRR ane ee Renee 1 23 1 22 2 713, 230 13, 635 1 123, 725 173 
lod Ee herd Lue eb eeu 1 17 117 2 288, 500 11, 585 1 55, 475 192 
IMA iia 36 36 1, 143, 300 9, 228 322, 980 282 
1046. .— usos 88 88 3, 394, 600 39, 255 1, 373, 925 
¡A 127 126 3, 725, 650 53, 809 , 883, 315 505 
Gravel hydraulically handled: 
Hydraulic: 
1943 


1 Data for Alaska not separately available; included under “Unclassified placers.” 
2 Data for Alaska not available and not included. : Data not available. 
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REFINERY[PRODUCTION | 


The accompanying table contains official estimates of production 
of gold and silver in the United States, made by the Bureau of the 
Mint, based upon arrivals at United States mints and assay offices 
and at privately owned refineries. The mints and assay offices 
determine the State source of all newly mined unrefined material at 
the time deposits are received. The State source of material received 
by privately owned refineries is determined from information sub- 
mitted by them and by intervening smelters, mills, etc., involved in 
the reduction processes. 


Gold and silver refined in the United States ! 1943-47, and approximate distri- 
bution of source, by States and Territories, in 1947, in fine ounces 


[U. S. Bureau of the Mint] 


. State or Territory Gold Silver 
E e EAA AALE E de rodados a E cient ios a ee 1, 394, 522 40, 900, 121 
AENA E A RI E OS 1, 022, 238 35, 651, 049 
IN A A A A : 29, 063, 255 
A A EE 1, 462, 354 |. 21, 103, 269 
1947: 
AIaSSEB ci it 319, 781 72, 056 
EIERE 105, 143 4, 870, 385 
NM e ENER 422, 473 1, 937, 346 
TE, LEE 174, 571 2, 966, 715 
COT on cos EEN 
PORNO ese ook ne ta eee A ER 59, 997 10, 700, 950 
AAA Se cestode boos A AA SAA 6,8 
MISSOUI A A ee Ar A 166, 879 
Ee A A A 87, 812 6, 068, 633 
tec cala calado 105, 083 2, 106, 402 
New MEXICO o coneccion o teed 10, 212 616, 549 
NOW dd EE sde 16, 001 
A A A A E NI 18, 231 32, 076 
Pennsylvania. ......... Ep AA 1, 436 9, 401 
Bouth Dakota. eg eege edel ee 411, 209 111, 197 
q Ee 304 , 359 
Nd EE 56 30, 621 
LKE d Dt ck ee EP oe ese ae 402, 327 8, 395, 806 
Mermonhi. EE 21, 262 
VAT AAT AAA ee es eee Bs A 2, 160 
WasbIDElOl IA cases ed 44, 998 375, 330 
WV OVNI sls ee ee 1, 510 
NA DEE cane ces 2, 165,318} . 38, 587, 069 
1 Includes Philippine Islands production, 1943-45. 
Gold and silver produced in the United States, 1792-1947 ! 
Gold Silver 
Period Se ee 
Fine ounces Value 1 Fine ounces Value 3 
F92- AAA Ee C SUPE 1, 187, 170 $24, 537, 000 309, 500 $404, 500 
1848-1878 EEN 60, 021, 278 1, 240, 750, 000 146, 218, 600 193, 631, 500 
187451041: e 216, 931, 860 5, 190, 154, 875 3, 804, 176, 912 2, 848, 455, 441 
dioc cre 278, 140,308 | 6, 455, 441, 875 | 3, 950, 705,012 3, 042, 401, 441 


1 From Report of the Director of the Mint. The estimates for 1792-1873 are by R. W. Raymond, Com- 
missioner of Mining Statistics, Treasury Department, and since then, by the Director of the Mint. 

2 Gold valued in 1934 and thereafter at $35 per fine ounce; prior thereto, at $20.67-- per fine ounce. 

3 Silver valued in 1934 and thereafter at Government's average buying price for domestic product. 


GOLD AND SILVER 565 


CONSUMPTION AND USES IN INDUSTRY AND THE ARTS 


. Monetary use has claimed by far the largest part of the gold and 
silver output through the years, but this use to a large extent takes 
‘the form of stock-piling in Government and private hoards that are 
available to industry and the arts without smelter or refinery prepara- 
ton. In contrast, the gold and silver that enter industry and the 
arts are consumed much as are other metals, any return as secondary 
metal requiring tlie usual channels of collection, smelting, and refining. 
The consumption of gold and silver in the arts antedates written 
history, but industrial use of these two metals is & comparatively 
recent development. | 

Gold.—The arts require a much larger —À of gold than does 
industry, but its corrosion-resistant and other properties have resulted 
in some industrial demand. Consumption in the arts increased 
rapidly during the'war. A high marriage rate and widespread 
prosperity have increased the sale of jewelry, watches, and many 
luxury items made from gold. "The issue of gold for use in industry 
and the arts was less than half as large in 1947 as in 1946, but the 
return of gold from industrial use increased. As a result the net 
consumption of gold for nonmonetary purposes was less than one- 
third as large in 1947 as' in 1946. Nevertheless, the net absorption 
by industry and the arts comprised two-thirds of the total new gold 
produced from domestic mines during 1947. 


Net industrial consumption of gold and silver in the United States, 1943-47 
u [U. S. Bureau of the Mint] | 


Gold (dollars) ^ Silver (fine ounces) 


Year . Returned Issued for | Netindus- | Returned. | Issued for | Net indus- 
from indus- | industrial trial con- | from indus- | industrial trial con- 
trial use use sumption trial use use sumption 
1048 o anida 10, 521, 000 96, 864, 353 86, 343, 353 44,112,863 | 162, 112, 863 118, 000, 000 
E -------- 25, 678, 940 122, 977, 223 97, 298, 283 | . 56, 189, 409 | 176, 289, 409 120, 100, 000 
IM ono seco 30, 991, 905 139, 936, 237 108, 944, 332 58, 360, 767 | 184, 660, 767 126, 300, 000 
1946 22536325 o cee 45, 999, 837 199, 686, 837 | 153, 687, 000 36, 646, 860 | 123, 646, 860 87, 000, 000 


1947............... 49, 229, 578 | 08,129,578 | 48,900,000 | 27,860,350 196, 366, 350 


Silver. —Tha 1947 consumption of silver in industry and the arts 

was below that for the war years, although it was above that for 1946 
and greatly above the prewar level. The consumption exceeded 
any annual output ever achieved by domestic mines. 
_ Widespread: prosperity and a high marriage rate sustained the 
demand for sterling and plated silverware, jewelry, watch cases, 
church articles, pens, pencils, and other items largely in the luxury 
class. Consumption was large i in photography, particularly for mo- 
tion pictures. The industrial uses of silver had grown greatly during 
the war and continued to absorb much silver i in 1947. 
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MONETARY STOCKS 


Gold holdings of the United States rose $2,225,000,000 (11 percent) 
from $20,529,000,000 on January 1, 1947, to $22,754,000,000 on Jan- 
uary 1, 1948, according to the Federal Reserve Bulletin. Total world 
reserves are not positively known, inasmuch as data are not available 
from some countries, including the United Kingdom, Germany, Italy, 
Japan, Australia, and U. S. S. R. Currency stabilization funds secret- 
ly held add to the difficulties in reaching an approximation. 

Foreign gold reserves increased rapidly after the United States 
entry into the war late in 1941, largely lum United States war 
purchases abroad so greatly exceeded commercial exports in value. 
During the war period foreign reserves increased nearly $5,000,000,000, 
and United States reserves decreased over $2,500,000,000. Sharing 
p in the increase were Switzerland, Sweden, Turkey, Iran, 

pain, Union of South Africa, and Latin American countries. In 
1946, however, there was a reversal in the direction of the flow of gold, 
and in 1947 the largest United States net increase since 1940 was re- 
corded. United States net imports for the year were nearly twice 
world output. | 

United States Treasury silver holdings increased 2,000,000 fine 
ounees during 1947 to 1,953,000,000 ounces. Not included in the 
holdings are 410,553,011 ounces released under lend-lease agreements 
that provide for return of the silver. 


PRICES 


Since January 1934 the price of gold at the United States Mint has 
been $35 per fine troy ounce. The price of domestic silver mined 
after July 1, 1939, was fixed at $0.711+ per ounce on July 6, 1939; 
on July 31, 1946, the President approved an act (Public Law 579, 79th 
Congress) which provided that the seigniorage to be deducted for 
silver mined after July 1, 1946, and delivered to the Treasury be re- 
duced from 45 percent to 30 percent. "The effect was to raise the 
price of domestically mined silver to 90.50505-- cents an ounce; 
there was no price change in 1947. 

According to the Director of the Mint, the following prices for 
silver prevailed in London and New York (exchange-free-New York 
on London, $4.03) in 1946 and 1947: London price, per ounce, 0.999 
fine, opened in 1946 at 44.0d., rose to 55.5d. 1n August, became un- 
stable in February 1947, and sank irregularly to a low of 37.0d. at 
midyear, recovered to 45.125d. in November, and dropped again to 
45.0d., a price that continued into 1948. New York price per ounce— 
0.999 fine—opened in 1946 under price control at $0.70750 and rose 
to $0.90125 in July; thereafter, because of the lapse of price control 
on July 1 followed by its revival July 26 and the passage of the new 
silver purchase act July 31, the price fluctuated widely. From July 
31 until early in December 1946 the price (with one brief lapse on 
October 3) remained at $0.90125. Thereafter the price moved down- 
ward irregularly, establishing a low of $0.59750 during June 1947 
followed by a sustained rise to $0.74625 in November, which price 
continued stable into 1948. | 
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FOREIGN TRADE * 


In 1946 there were relatively small excesses of imports over exports 
of both gold and silver. In 1947, however, the excesses increased, 
and that for gold reached the highest level since 1940. The gains 
from imports plus the output from domestic mines greatly exceeded 
consumption in the arts and industries in the case of gold, and thus 
gold monetary stocks increased. Consumption of silver, however, 
exceeded the supply from mine output plus net imports by over one- 
fourth, with the result that total stocks were drawn upon. 


Value of gold and silver imported into and exported from the United States, 
1946-47, by classes ý | 


[U. S. Department of Commerce] 


Excess of 
Imports Exports imports over 
exports ! 
1946 
Gold: | 
Contained in ore and base bullion................... $37, 379, 028 $9, 070 $37, 370, 858 
Bullion refined.-------------------------------------- 344, 707, 863 221, 309, 154 123, 398, 709 
United States coin... TU GE 70 
Foreign eoipn. -aonana 150, 873, 907 149, 412 150, 724, 495 
532, 961, 768 221, 467, 636 311, 494, 132 
Silver: | 
Contained in ore and base bullion................... 21, 855, 000 7,146 21, 847, 854 
reese Eeer 28, 894, 402 30, 098, 634 —1, 204, 232 
United States coin.....-...-.-....-----------------.- 890, 581 1, 143, 000 — 252, 419 
Foreign COIN ¿coso casona oe cede 5, 937, 905 5, 205, 910 731, 995 
57, 577, 888 36, 454, 690 21, 123, 198 
1947 
Gold: 
Contained in ore and base bulion 34, 945, 046 120, 750 34, 824, 296 
Bullion refined. 2. Seet 1, 904, 557, 160 189, 104, 113 1, 715, 453, 047 
United States coin... 294 638 — 944 
Foreign coin.. EE 140, 085, 906 24, 015, 299 116, 070, 607 
2, 079, 588, 406 213, 240, 800 1, 866, 347, 606 
Silver: 
Contained in ore and base bullion................... 21, 615,718 |--.------------- 21, 615, 718 
Bullion refned 22 eee 39, 243, 429 21, 206, 271 18, 037, 158 
United States coin..................... LL c.l Ll... 969, 008 710, 650 258, 358 
Foreign coll... cece deste es oo eee de 6, 312, 188 8, 731, 821 — 2, 419, 633 


68, 140, 343 30, 648, 742 37, 491, 601 


1 Excess of exports over imports indicated by minus sign. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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FIGURE 1.—Gold and silver imports and exports, with net movements, 1900-47. 


WORLD REVIEW 


The uninterrupted decline in world output of gold since 1940 was 
arrested in 1946, but the increases achieved in 1946 and 1947 were too 
small to give early promise of a return to prewar production levels. 
The decline in world silver production, also uninterrupted since 1940, 
was arrested in 1947, but the total for that year was far below the 
prewar average. Factors adverse to both gold and silver production— 
including labor shortages, rising costs, shortage of supplies and equip- 
ment, and rising taxes—appear to have been world-wide. 


Y 
uJ 
O 
z 
2 
O 
u 
Z 
mi 
u 
O 
0 
z 
9 
x 
ns 
= 


MILLIONS OF FINE OUNCES 


GOLD AND SILVER 


United States ; 


i940 


FIGURE 2.—World production of gold, 1900-47, 


* 


o4 ne A M» Lë ei 9 
IIT VIRIS) 


nvcrrfariprrrnsn Oe eee eee 
AET EIA ADAL AAA AA EA ee eee ea 
... Pas benngeeegge Pees 08S Ee Peer AAA 
ery ee) eee Se eee ae 
DOT ee eee pect ene tS ee wets eee eee vh 
*—^ EAT pr Dt pa 
sn. rnn CN Ao Ai Ëe Li epi... 
ARAÑA AAA MAA AAA ee Pea r .. > Sheer eetee® 
5 “AEREA A 


5 ea » 
JST DIEI ATTIVI 
eee eee to uP Pee a AAA ropa. 
, paña bin fe eemëige 
sr pur ribera rr rra ée deen eee 
DIPL ey a AA Apr uii 
LLLI ILLE 
€ $-* 
""*"7*"*9***9**»"-""* 
""eRkecottdontttn.: 
n pr rinda rr ran naror q... "o^." 


See +e DN... Bee as» Hee eee eer eee Hee he ee "**ara* toa Seecteune 
së sp . Pee ee OF n. Oe ees Cee e OR ee eee >er 


I900 1905 1910 1915 1920 1925 1930 


" 
DN ates aT el 


Figure 3.—World production of silver, 1900-47, 


1945 


1950 


569 


570 


World production of gold, 1942-47, by countries, in fine ounces ! 


[Compiled by B. B. Mitchell] 
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1945 


915, 403 
2, 696, 727 


1947 


A | ee | oe ee | eee | eee ———ÁÀ 


SP | Lodi Pr ee ES | A a IS | coe ES 


LS | | E eegend | ASA A 


ED ——— PP fl QED fg A ce 
ES | ES gE? || RE | A a n I RETE, 


ms ge ep en e e ep ep ep ge el e e e e ge o ep sn sn zm ge Jl e sw e c2 


meee | eee ED | oe | cee ERED | ene cid 


¡as ED EA ——— | ep ener: | tere | ree Peer 
EE €—Ó———— | ED || eS as | cee E o, 


Country ! 1942 1943 
North America: 
United States (including Alaska) 2_.| 3, 583,080 | 1,380, 758 
IT TEEN , 841, 306 | 3, 651, 301 
Central America and West Indies: 
Costa Rica 3. 22. 4, 864 6, 957 
CUD ces dosnt ee A 4195 51 
Dominican Republic (exports)... 6, 709 816 
(Guatemala 2. 729 409 
Hait A A 432 310 
Honduras........................ 29, 084 20, 734 
opel ig (exports).............. , SC ; 
Salvador (exports) ............... 31, 070 28, 411 
MEXICO ose eben cod 801, 357 631, 537 
Newtoundland ..--.------------ 15, 750 18, 735 
TOU EE 9, 571, 100 | 5, 960, 500 
South America 
Argentina.......--.---------------- 20, 994 16, 300 
Bolivi E 20, 194 8, 374 
A AA een sees eee ,068 | $191,300 
A 253, 590 269, 807 
(COlOmbDl8 eege 596, 618 565, 501 
IN 2-222490 o ERA OE Opec 102, 363 111, 101 
Guiana: 
ila Ee 29, 267 19, 470 
ege 27, 200 20, 609 
Netherlands (Surinam).......... 7, 883 5, 795 
EE 257, 610 199, 637 
Uruguay ee ,0 1, 000 
Venezuela. -.....---.-------------.- 88, 150 62, 802 
d NC 1, 634, 000 | 1, 472, 000 
Europe: 
EHS 868 2, 315 
FMON BEE 4, 536 9, 337 
Frano .———-— ccsske EE 44, 336 34, 112 
Germany. A Ee 5, 74 (5) 
¡O -.------------------------ 161,350 | 761,350 
A 13, 310 11, 992 
Il AA v e|seR Ss M VE, cr p, PRIM 
O 2c see cers asst certus 83, 817 82, 370 
SPAM A VE E 
Swedđen----------------2----------- 175, 029 156, 606 
Us WÉI Man EE 4, 000, 000 | 4, 000, 000 
Otel AAA aaae 4, 400, 000 | 4, 400, 000 
Asia: 
Bi E 355, 536 88, 184 
o A eeii 9, 957 5, 480 
FOFrMOSA:cuocpneponionanacanocosiós 98, 870 52, 364 
Indis A Ro ecdeis , 302 252, 228 
Indochina, French ?................ 354 
JAPAN EE 661, 855 230, 071 
E EE 868, 069 490, 009 
Malayan Union 9 2, 
N Gees 16. AA 58, (5) 
EE qn Republic of........... 10158, 726 | 1013, 764 
Saudi Arabia... .................... 31, 352 42, 643 
LEE B ome < EEN (8) (8) 
nl AAA AA A 2, 504, 000 | 1, 177, 000 


eg dr e en o gr ep en op e e 


oui o | oD 


1, 462, 354 | 2, 165, 318 
2, 832, 554 | 3,070, 221 
1, 251 1, 988 
1, 105 364 
646 |... 
3 36 3 35 
Aal 
12, 833 12, 037 
203,390 | 213, 454 
21, 798 10, 755 
, , 139 
15, 751 13, 583 
4,972,300 | 5,952, 500 
8, 038 (5) 
16, 700 20, 108 
$175,000 | ¢ 167,000 
230,880 | 168,855 
466,710 | 418,456 
75, 254 57, 250 
19, 793 21,111 
19, 741 14, 918 
4, 648 4, 134 
158,378 | 116,016 
5) 5) 
36, 904 16, 659 
1, 213,000 | 1,013, 000 
(5) 
7, 327 11, 285 
48, 355 32, 890 
(5) (5) 
1, 318 1, 993 
(5) ) 
15, 754 
80, 377 74, 686 
3, 729 2,714 
91, 372 75, 586 
6, 000, 000 | 7, 000, 000 
6, 200, 000 | 7, 200, 000 
(5) 
HN 7,750 | 13,115 
131,775 | 171,704 
65,300 | ` 43,154 | 57, 507 
193, 000 | 329, 
407 5, 312 
(5) (5) 
360 64, 441 
48, 000 (5) 
(8) (8) 
425,000 | 641, 000 


nee || cem ar f UIE | CU ERS | me weet | cee ene ee RENO 
nnm nlii ee EEE ES | emm EE ` ————  Q 


See footnotes at end of table. 
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World production of gold, 1942-47, by countries, in fine ounces !— Continued 


Country ! 1942 1943 1944 1945 1946 1947 
Africa: 
Bechuanaland..................... 15, 441 2, 966 11, 575 11, 297 9, 739 7, 981 
Belgian Congo !1................... 499, 944 451, 171 364, 204 346, 971 331, 304 301, 445 
Cameroun, French, 23, 052 21, 798 41 16, 300 11, 927 11, 574 
EgVDU. 22: Eege 1, 768 1, 036 3, 014 2, 793 2, 090 
HE e A lcm oet: 5 83 169 6 322 3, 411 3,674 
Ethiopia....................------- 648,000 | 48,000 | 648,000 | 63,720 | 442,032 | $48,000 
French Equatorial Africa........-- 94, 234 93, 462 84, 106 76, 069 71, 535 70, 170 
French West Africa.............--- 7, 202 7,973 8,704 6, 945 7 ; 
Gold Coast. ....................... 778, 925 567, 282 , 225 539, 252 585, 910 505, 153 
PONV EE 56, 771 45, 118 42, 259 38, 517 29, 892 21, 059 
Liberia.__.............------------ 22, 469 30, 823 30, 772 49, 016 16, 506 16, 987 
ETT s.--------- 0a 8, 874 9, 195 9, 388 6, 430 3, 890 (5) 
Morocco, French. ................. 27, 007 2, 476 2, 572 161 (5) (5) 
IQ AAN cee ae 38, 497 15, 323 7,916 8, 108 4, 881 2, 203 
Portuguese East Africa............ 6, 533 6, 481 7,577 7, 897 5, 766 4, 441 
Portuguese West Africa.........-.- 4, 144 2, 000 1, 206 822 552 360 
Rhodesia: 
Northern.......................- 1, 134 703 307 265 12 6, 838 13 779 
Southern. ......................- 760, 030 656, 684 592, 729 568, 241 544, 596 522, 735 
Sierra Leone......................- 1, 444 2, 748 1, 4 1 2, 400 
South-West Africa. ................ 212 155 97 83 67 34 
Sudam ici. da td siene 5, 196 2, 127 1, 820 1, 623 3, 670 3, 725 
Swaziland.. ....................... 1, 129 2, 734 2, 299 3, 583 4,914 5, 637 
Tanganyika (erportsi 106, 835 72,123 55, 148 49, 302 48, 428 47, 356 
Uganda (exports) .................- 9, 468 3, 820 2, 593 2, 295 2, 176 1, 535 
Union of South Attiea 14, 126, 852 |12, 804, 379 |12, 279, 629 |12, 224, 629 |11, 927, 165 |11, 200, 281 
OVA AAA dad ire 16, 655, 000 |14, 861, 000 |14, 099, 000 |13, 985, 000 |13, 665, 000 |12, 790, 000 
Oceanía: 
Australia: 
Commonwealth 13_............... 1, 153, 787 751, 279 656, 807 657, 212 824, 480 937, 654 
New Guns c oon VE RE, IA oce 661 59, 202 
AAA asa Sone 90, 973 61, 505 40, 407 94, 964 82, 402 94, 353 
New Zealand... ee sac 165, 987 149, 150 142, 287 128, 364 119, 271 112, 260 
OVA DEE -| 1, 410, 747 961, 934 839, 561 880, 540 | 1, 026, 814 | 1, 203, 469 
World total!$ .. . ......... 36, 200, 000 |28, 800, 000 |26, 300, 000 |26, 100, 000 |27, 500, 000 |28, 800, 000 


1 Figures used derived in part from American Bureau of Metal Statistics and the Annual Report of the 
Director of the Mint. For some countries accurate figures are not possible to obtain owing to clandestine 
trade in gold. Data not available for Bulgaria, Norway, Sarawak, and Yugoslavia; estimate not included 
in total. In addition, production in Burma, Czechoslovakia, Netherlands Indies, and Papua was negligible; 
and Siam produced none in 1942-47, - 

2 Refinery production. Excludes production of the Philippines. 

3 Imports into United States. 

4 Exports. 

5 Data not available; estimate included in total. 

* Estimate. 

? Includes gold mined in Transylvania which empory formed part of Hungary. 

: E from U. 8. S. R. in Asia included with U. S. S. R. in Europe. 

e only. 

10 Figure published by Director of the Mint, representing gold of Philippine origin refined but not neces- 
sarily mined during the year. 

1! Includes Ruanda-Urundi. 

13 Included in above data is yield from Nkana mine refinery slimes accumulated during the war: 6,594 
ounces in 1946 and 547 in 1947. 

13 Includes New South Wales, Northern Territory, Queensland, South Australia, Tasmania , Victoria, and 
Western Australia. 
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World production of silver, 1942-47, by countries, in fine ounces ! 
[Compiled by B. B. Mitchell and P. Roberts] 


1942 


eee | ee | Ree | ene | eegener 


1943 


40, 874, 050 
17, 344, 569 


1944 


1945 


35, 651, 049 | 29, 046, 047 


13, 627, 109 12, 942, 906 
3, 506 1, 380 

3 42, 985 3 107, 195 

3, 115, 352 | 3,003,495 
248, 5 240, 197 
305, 922 223, 705 
65, 460, 073 | 61, 097, 727 
1, 163, 206 1, 076, 129 


1946 


EEA, E ÁÁ___—Qoeaz__ dE | RAR | AE AO 


119, 618, 000 |107, 739, 000 


— ns | LS | SES | Ente EN ————— 
eee fe ——— E Ee 


14, 659, 742 


25, 974, 000 


t 2, 000, 000 


6, 797, 631 
28, 722 
1, 094, 894 


15, 832, 440 
26, 392, 000 | 22, 847, 000 


4 1, 700, 000 


6, 683, 561 


12, 907, 741 


1947 

21, 103, 269 | 38,587,069 

12, 544, 100 | 11, 773, 619 

604 1, 470 

127, 222 146, 932 

2 682,910 | 2,403, 500 

260, 637 213, 417 

313, 180 265, 104 
43, 263, 132 | 58,843, 

1, 107,827 | - 956,052 
81, 403, 000 | 113, 191, 000 
m 
6, 106,165 | 0,934,093 

21, 968 20, 293 
869, 437 981, 048 
152, 651 110, 122 
192, 200 156, 931 

12, 334, 150 | 11 385, 979 


21, 277, 000: | 20,388,000 


EE | EES E | EES A q __5_5_Á 5qEÍÓ gg Dg me a 
GD a | | AA AAA | AAA | AA 


33, 742 


Country ! 
North America: 
United States 2_.......... 55, 859, 658 
Canada..................- 20, 695, 101 
Central America and West 
Indies: 
Costa Rica... ........ 6, 119 
OU IA 3 36, 238 
Honduras............... 8, 478, 831 
Nicaragua (exports)..... 265, 179 
Salvador (exports). ..... . 191, 184 
exieco. .............-.. 84, 864, 616 
Newfoundland.......... 1, 106, 121 
Total. ..------------- 166, 503, 000 
Bonn America: 
rgentina................... 2, 844, 344 
OR (exports)............ 8, ae 438 
Chilo. ARA A ae EE 1, 317, 058 
Colombia. .................. 246, 281 
Ecuador. ................... 260, 771 
POP cc Siesta ec ion 16, 035, 022 
di EA ne 28, 851, 000 
Europe 
E 3, 119 
Ozechoslovakia eg , 000 
Einland.......22.. oc 22, 570 
France...................... 364, 429 
Germany..................- 5, 639, 300 
Hungary...................- 805, 21 
Tee 662, 132 
Norway. ...--.-.----------- 253, 991 
Rumania. .........------.-- 89, 604 
Gees Ge 143, 714 
Beeden.. ------------ 1, 476, 426 
United. Kingdom........... 47, 082 
TOM aii 10, 248, 000 
Asia: 
BUürmáa-. AAA 1, 225, 000 
Chi. Eege 7 39, 018 
CY a AA 38, 851 
Y oss eo oo Ss = 256, 476 
India EE 20, 098 
Indochina, French.......... 3 
FADO et 13, 012, 306 
e ooo fide ee e LE e 3, 088, 947 
Philippines, Republic of.... 231, 197. 
Saudi Arabia. .............. 41, 973 
Total -scins 17, 954, 000 


See footnotes at end of table. 


6, 376, 553 
2, 829, 265 
26 


10, 539, 000 


7, 995, 000 ` 


5, 029, 341 


8, 761, 000 
————— 


AA eons (8) 
300, 000 600, 000 (5) 
33, 115 140, 209 188, 821 
350, 025 304, 853 (5) 
(5) 5) (5) ` 
6 3, 200 14, 854 (5) 
432 200 5) (5) i 
131, 818 202, 550 (5) 
189, 610 b) 481, 264 
497, 661 669, 009 638, 192 
1,135,178 | 1,294,935 (5) 
26, 80 23, (5) 
" 4,700,000 | 4,850,000 | 5,163,000 
(5) (5) (5) 
(8) . (8) (5) 
3, 156 (5) (5) 
14, 154 (5) (9 
(5) (5) (5) 
$853,377 | 1,281,625 | 1,909,433 
SERO 4 130, 500 | - .4 195, 400 
17, 208 3, 600 6, 
028 955 29,475 | om 
1,416,000 |. 1,960,000 | 2, 656, 000 
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World production of silver, 1942-47, by countries, in fine ounces !—Continued 


Country ! ^— 1942 1943 1944 1945 1946 1947 


Africa: 
Algeria. ...................- 17, 876 15, 432 48, 612 14, 661 (5) (5) 
Bechuanaland. ..--.-------- 1, 267 . 1,819 1, 237 1, 704 1, 086 
Belgian Congo.. ............ 3, 768,067 | 3,105,762 | 2,609,033 | 4,141,016 | 5,047, 666 4, 057, 295 
Gold Coast (exports)........ 66, 580 50, 288 56, 820 36, 666 54, 525 6 
Kenya ata fe oe 15, 602 16, 354 11, 500 16, 659 5, 493 3, 859 
Morocco, French. .......... 84, 556 85, 714 65, 427 107, 609 (8) (8) 
Nigeria- ------------------ 4 5, 200 4 2, 100 1, 079 (5) (5) (5) 
Portuguese East Africa. .... 907 559 844 998 805 671 
Rhodesia: 
 Northern................. 104 A 2,269 | 10 634, 392 10 73, 277 
Southern................. 163, 776 119, 322 103, 776 95, 975 95, 168 91, 900 
Swaziland AAA E cee eeu esa) 78 163 |..... rans ees 211 
Tanganyika (exports)....... 25, 088 18, 304 17, 120 21, 377 21, 096 20, 794 
IIIe cites 51, 023 8, 906 35, 205 34, 369 (5) (5) 
Uganda (exports). ....-.....|. 1, 127 468 306 | - 275 205 (5) 
Union of South Africa. ..... : 1,47 7, 557 1, 334, 042 1, 213, 051 1, 243, 426 1, 203, 978 1, 147, 694 
Total AA 5, 679, 000 4,759,000 | 4, 164, 000 5,717,000 | 7,215, 000 5, 602, 000 
Oceania: 
Australia 
Commonwealth !11___...... 14, 241, 811 | 10,329,830 | 9,365,726 | 8,076,740 | 9,045, 280 9, 527, 140 
New Guinea.............. LE (8. Pom c qM. A IEEE VP eT 
A OA DAS 28, 911 19, 047 9, 355 29, 398 26, 351 33, 177 
New Zealand..............- 311, 360 280, 786 328, 281 244, 544 224, 341 221, 984 
'"Potal. sc do 14, 628, 000 | 10,630,000 | 9,703,000 | 8,351,000 | 9,296,000 9, 782, 000 
World total 1 4__........ 250, 000, 000 "m 100, 000 |186, 200, 000 |150, 770, 000 |126, 001, 000 | 156, 782, 000 


1 Silver is also Ce in Bulgaria, Greece, Hong Kong, Malayan Union, Netherlands Indies, Poland, 
Portugal, Sarawak, Sierra Leone, South-West Africa, Turkey, U.S. S. R., and Yugoslavia; production data 
are not available, but estimates are included in totals for 1942-44. 

2 Excludes Republic of the Philippines. 

3 Imports into the United States. Scrap is s included in this figure in many instances, most notably in 
the case of Cuba. 

. 4 Estimate. 

5 Data not available; estimate included in total. - 

6 Data represent Trianon Hungary subsequent to October 1944. 

7 Data represent areas designated as Free China during the period of J apanese E 

8 January to March, inclusíve. 

9 Exports. 

1! Recovered from an accumulation of refinery slimes. 

11 Includes New South Wales, Northern Territory, Queensland, South Australia, Tasmania, Victoria, 
and Western Australia. 

12 Fiscal year ended May 31 of year stated. 
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NORTH AMERICA 


Canada.—Gold output increased slightly in 1947, for the second 
successive year, following an uninterrupted decline from 1941 through 
1945. Silver output, on the other hand, continued the downtrend in 
progress since 1940, and was the smallest since 1906. Output of gold 
in 1946 and 1947, distributed by Provinces was as follows: 


Province or Territory: 1946 (fine ounces) 1947 (fine ounces) 
ae ee Se es 110 
British Columbia. ` 136, 242 249, 011 
Manitoba____._______-__.___-___- 79, 40 ; 
Northwest Territories. ........... 23, 420 62, 517 
Nova Scotia- -------------------- 4, 32 1, 271 
Ontario- ------------------------ 1, 813, 333 1, 944, 819 
QUEDE ud oes reu a 618, 339 598, 127 
Kaskatcheean. -.----ooooooooooo2 2. 112, 101 93, 747 
ukon o EE 45, 286 47, 745 
TOUS] A ce e D 2, 832, 554 3, 070, 221 


Government interest in increasing gold production in Canada was 
evidenced by a bill proposed during the year to pay a subsidy as an 
aid in counteracting increased costs of production. 

Gold production in Canada comes chiefly from gold mines, all but 
49,050 ounces of Ontario’s output in 1947 being so credited. The 
leading gold-producing districts in Ontario in 1947 were the Porcupine, 
Kirkland Lake, Larder Lake, and Patricia. In Quebec, 465,177 
ounces were credited to gold mines and the remainder to base-metal 
mines. British Columbia produced 243,279 ounces from lode mines 
and 5,732 ounces from placer operations. In Saskatchewan all but 
4 ounces was credited to other than gold mines. 

Silver is produced in Canada chiefly as a byproduct in the treatment 
of base metal and gold ores. About half of the production came from 
mines in British Columbia, of which by far the largest producer con- 
tinued to be the Sullivan mine of the Consolidated Mining & Smelting 
Co. of Canada, Ltd., at Kimberly. In Ontario, most of the silver out- 
put came from the nickel-copper mines of the International Nickel 
Co. of Canada, Ltd., and of Falconbridge Nickel Mines, Ltd., in the 
Sudbury area. In Quebec, the copper-gold mine of Noranda Mines, 
Ltd., at Noranda is the principal source of silver. Virtually all of the 
silver in Saskatchewan came from that part of the copper-zinc deposits 
of Hudson Bay Mining & Smelting Co., Ltd., that lies within the 
Province. These deposits at Flin Flon were also the source of a large 
part of Manitoba’s production. 

Mexico.—The uninterrupted decline since 1942 in gold and silver 
output in Mexico was reversed in 1947; silver production rose 36 per- 
cent. Mexico easily maintained its position as the leading source of 
silver in the world. Most of the gold is purchased by the Bank of 
Mexico, and only a small part is exported. On the other hand, a large 
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part of the silver is exported. Of that remaining in the country the 
larger part is retained in the reserves of the Bank of Mexico, some is 
used for coinage, and some is used in the arts and by industry. During 
1947 Mexico resumed the coinage of silver by the issuance of 1- and 5- 
peso coins. These were placed in circulation about September 1. 
In anticipation of this move, the Government purchased over 4,000,000 
ounces of silver. 

Of particular interest was the announcement on October 1 of the 
purchase by the Mexican Government of the Real del Monte mine, 
Pachuca district, Hidalgo, from the United States Smelting, Refining 
& Mining Co. at a reported price of $2,060,000. This mine and its 
neighbor, the Santa Gertrudis mine, had been the world’s two most 
productive silver mines in many recent years. The Government 
planned to continue operation at the nationalized property. 


SOUTH AMERICA 


Brazil. —The St. John d'El Rey Mining Co., operating in Minas 
Gerais, dominated gold production in Brazil by a wide margin, as for 
many years. | 

British Guiana.—Between 1884 and 1941 British Guiana produced 
3,028,745 ounces of gold, according to the Handbook of Natural 
Resources of British Guiana, as abstracted in a recent periodical.” 
Annual production increased from 250 ounces in 1884 to a maxitiunt 
of 138,527 ounces in 1893-94; thereafter it declined progressively to 
6,083 ounces in 1928. Largely because of the increase in the average 
price of gold and the development of dredging operations by the 
British Guiana Consolidated Goldfields Co., the gold industry revived 
and by 1938 annual production had increased to 41,919 ounces. 
Subsequently output declined. 

Colombia. —Colombia exceeds, by a wide margin, all other countries 
in South America in production of gold. Output rose from a low of 
40,000 ounces in 1928, with only one slight interruption in 1935, until 
the all-time peak of 656,019 ounces was reached in 1941. After 1941 
production declined uninterruptedly to 418,456 ounces in 1947. 

Peru. —The production of silver in Peru depends almost entirely 
upon the production of lead and copper with which the silver is 
associated in complex ores. Smelter output of both lead and copper 
dropped in 1947, and production of silver followed the same pattern. 
As usual, Peru produced more than half of the total silver in South 
America. Peru also supplies an important quantity of gold. Produc- 
tion of this metal continued the decline in progress since 1941. 


? South African Mining and Engineering Journal, Mineral Resources of British Guiana: Vol. 58, part 2, 
No. 2867, Jan. 24, 1948, pp. 555, 557, | l l 
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AFRICA 


Southern Rhodesia.—Gold production in the first 6 months of 1947 
was 261,235 fine, ounces, and total output from 1898 through June 
was 28,620,308 ounces? Maximum annual production of. 930,356 
ounces was reached in 1916 and the most recent high was 826,485 
ounces in 1940, but thereafter output declined without interruption. 
Production of gold for 1947 was 522,735 ounces. | | 

Union of South Africa. —Production of gold in the Union of South 
Africa has trended downward without interruption since 1941. The 
stimulus gold mining received through the revaluation of gold in the 
early 1930's apparently has been counteracted by increased costs of 
production since that time. Of Witwatersrand gold-mining companies 
which operated throughout 1947, six recorded a profit of less than a 
shilling a ton, and another showed a loss. These seven mines con- 
tributed 841,945 ounces to the total. ` . 

The following data, prepared by the Transvaal Chamber of Mines, 
compare mining results in 1945, 1946, and 1947: E 


1945 1946 1947 
Ore milled (Long) noc EE, ..  §8, 897, 600 56, 927, 500 53, 712, 300 
Gold recovered ems OUNCES) WEE 12, 213, 545 11, 917, 914 11, 197, 638 
Gold recovered (dwt. per ton)... 8.997 4. 024 


Working revenue... EE 
Working revenue per ton_.....-...-.---..--.---_-_--_-- 
ëei d ah 


: . 02 3, 982 

£101, 847, 382 £99, 249,814 | . £92, 740, 023 
34s 7d 34s 10d 34s 7d 

£69, 941, 061 £72, 920, 881 * £71, 309, 136 
23s 9d 25s 7d 26s 7d 


118s 10d 127s 4d 133s 4d 
£31,906,321 |. £26, 328, 933 £21, 430, 887 
10s 10d 9s 3d 8s 0d 


0 s3 SO 
£13, 056, 263 | | £13, 406, 349 £11, 845, 035 


- ep e» ep ep WD gr C» QD €D GD dr e «5 op C» GP e em QD o «4D e ep dër em gn gr ep e e em en em gp "9 GD GD GD em " ep op gp ep e 


The figures for gold recovered include 443,641 ounces in 1945, 
455,634 ounces in 1946, and 497,029 ounces in 1947 from miscellaneous 
producers whose operations are not represented in other data in the 
table. The dividend figures include intercompany payments; the 
net dividends were £12,505,386 in 1945, £12,811,101 in 1946, and 
£11,268,022 in 1947. Rs ` Ps EE 


2 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 6, December 1947, pp. 12-13. . 
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The gold-mining industry was handicapped again by a severe 
shortage of native labor; the supply reportedly * represented only 
about 80 percent of requirements. Another factor detrimental to 
production was the diversion of a disproportionate part of the labor 
force to replenish ore reserves, seriously depleted during the war 
when production had been permitted to take precedence. A shortage 
of technical personnel also presented a problem. Mining suffered a 
serious set-back in the early months of the year from the prolonged 
strike of a large section of underground workers, the effects of which 
were claimed to persist throughout the greater part of the year. 

On the Far West Rand substantial progress was made in bringing 
Libanon to production and in opening West Driefontein. 

The outstanding feature of the year in mining expansion, however, 
was the big advance made in the opening of the Orange Free State 
gold field. There appears, however, to be no prospect of early pro- 
duction. Sir Ernest Oppenheimer, Chairman of the Anglo Ámerican 
Corp., at the official opening of the new railroad line from Whites to 
Odendaalsrus in the Free State gold field on June 7, 1948, said: ‘ 


poi | think . . . I should. say something about the ;xotentialities and the 
part the new discovery will play in the economic life of the Free State, and of the 
Union as a whole. ever has a gold field been proved by so extensive a drilling 


programme as this one. Not all the information gained is favourable; for in- 
stance, temperatures at depth will be higher than on the Rand. Then we also 
know that considerable faulting has taken place. These problems offer, however, 
no unsurmountable difficulties for our highly qualified technical staff, but will 
result in somewhat higher working costs. 

On the other hand, drilling results have shown that we can expect higher 
yields per ton than are current on the old Rand, and this will more than compen- 
sate for these adverse factors. Until recently, we have spoken of a proved field 
26 miles long and 7 miles wide which, when brought to production, will yield 
upwards of £50,000,000 of gold per annum. Recently, favourable drilling 
results have been obtained outside the original area, and it seems.now probable 
that this new field will exceed our most sanguine expectations. >.. | 


According to official statistics of the Department of Mines," the 


4The Mining J Sana (London) Annual Review, 1948, South Africa in 1947: April 1948, p. 73. 
5 s UE SE Mining and Engineering Journal, Odendaalsrus Line Opened: Vol. 59, No. 2887, June 12, 


Si Kerg of Mines, Mineral Trade Notes: Vol. 25, No. 3, Ge 1947, pp. 7-13. 
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four Provinces—Cape, Orange Free State, Natal, and Transvaal— 
constituting the Union of South Africa, produced, from the earliest 
records to the end of 1946, a total of 444,754,157 fine ounces of gold, 
nearly all of which was from the Transvaal Province. In addition to 
gold, from 1902 to the end of 1946 the Union produced 44,559,336 
ounces of silver derived largely from gold bullion but including some 
silver obtained from base-metal ores. 


ASIA 


Republic of the Philippines. —Resumption of gold mining in the 
Philippines made substantial progress in 1947, but on the whole the 
rate of recovery was disappointing. Only a few of the 33 mines that 
produced 1,130,000 ounces in 1941 were back in operation nearly 3 
years after liberation of the islands from Japanese control, according 
to Boericke.’ Lack of working capital, increased costs of labor and 
supplies, difficulties and delays in obtaining equipment, and political 
uncertainty in connection with the setting up of a new government 
were given as impediments to the reestablishment of gold mining on 
a large scale. Of the gold mines in production in 1947, Benguet 
Consolidated and Balatoc mines of the Hausserman group had ade- 
quate funds in the United States. Atok Mining Co., which operated 
the Big Wedge mine in Baguio, found its surface plant in better condi- 
tion after the war than others in the same area but had to obtain 
financial aid through the issuance of stock. This policy was followed 
also by the Mindanao Mother Lode Mining Co. and by Surigao 
Consolidated, two successful prewar gold-mining operations in 
Mindanao. ` Two gold dredges began work successfully in 1947 in the 
Surigao area. -The Tambis dredge is a small bucket-line operation. 
A dragline dredge was at work on the Cansuran River below the old 
hydraulicking grounds of the old North Mindanao Co. No attempt 
was made to rehabilitate the large Coco Grove gold dredges in the 
Paracale field. The Antipolo mine, about 70 kilometers south of 
Manila, was taken over by the Soriano group and put in production 
late in the year. Lepanto is classed as a copper mine, but a substantial 
recovery of gold is. made as a byproduct. Rehabilitation work at 
Lepanto promised production early in 1948. 


? Boericke, W. F., Rehabilitation of Mines in Philippines Progresses: Eng, and Min. Jour., vol. 149, 
No. 8, Mar. 1, 1948, p. 60. 


GOLD AND SILVER 579 
OCEANIA 


Australia. —Production of gold increased notably in 1947 to 937,654 
ounces, the advance exceeding 1946 by 100,000 ounces. Extensive 
exploratory work in several localities showed varying results. Dredg- 
ing was on the upgrade, with improvement in dn. Án and grade at 
the Harrietville (Tronoh) Co.’s dredge. The rich area of Victoria . 
Gold Dredging was virtually exhausted, but the parent company, 
Gold Mines of Australia, was equipping two new areas, each of approx- 
imately 20,000,000 cubic yards, averaging 3 grams per cubic yard. 


Gypsum 
By LAWRENCE G. HOUK anv M. G, DOWNEY 


GENERAL SUMMARY 


RODUCTION, imports, and value of sales of gypsum each estab- 

lished a record high in 1947. Stimulated by the high level of build- 

ing activity, demand was strong throughout the year. Mine 
output rose to 6,208,216 short tons, 10 percent over 1946; imports 
increased 48 percent to 2,157,049 short tons, and value of sales 
amounted to $128,415,479—32 percent above 1946. 

The apparent consumption of gypsum for all purposes increased 21 
percent over 1946. Year-end stocks were 1,361,874 short tons, 317,791 
tons greater than at the end of 1946. Prefabricated products represent- 
ed about 43 percent, building plasters 29, uncalcined uses 25, and indus- 
trial uses 3 percent of the total tonnage used. The physical volume of 
business in prefabricated gypsum products rose 23 percent, uncalcined 
19, and building plasters 14, while industrial uses were unchanged 
compared with 1946. The value of sales of prefabricated gypsum 
products and uncalcined gypsum increased 37 percent each, building 
plasters 18 percent, and sales for industrial uses 9 percent above 1946. 

The average value reported for crude gypsum mined in 1947 was 
$2.66 (1946-$2.21). Calcined gypsum value rose from $7.02 in 1946 
to $7.73 in 1947. 


Salient statistics of the gypsum industry in the United States, 1943-47 


1943 1944 1945 1946 1947 
Active establishments 1..................- 85 77 75 80 93 
Crude gypsum: 2 
E TT DEE short tons..| 3,877,541 | 3,761,234 | 3,811,723 | 5,629,398 6, 208, 216 
Imported... si geese 2229 222252. G02... 231, 323 342, 462 508, 762 | 1,457, 140 2, 157, 049 
Apparent supply..............- do....| 4,108,864 | 4,103,696 |. 4,320,485 | 7,086, 538 8, 365, 265 
Calcined gypsum produced: 3 
Short ut WEEN 2, 557, 730 | 2,363,143 | 2,485,090 | 4, 169, 662 5, 010, 918 
Valie cote Stour aoe cece siue ces $14, 751, 587 |$13, 841,399 |$14, 473, 566 |$29, 272, 960 | $38, 726, 405 


APP 


ee | ee | ee ees | ee c 
LL A 


SES | | crc d 


Gypsum products sold: 3 
Uncalcined uses: 


Short tons. ....-.--------------------- 1,233,727 | 1,056,276 | 1,147,797 | 1,641,279 1, 950, 181 
AN AAA E S E $3, 114, 789 | $2, 953, 564 | $3,432, 727 | $5,105,789 | $7,012, 106 
Industrial uses: 
Short (ons... E 163, 500 200, 473 157, 796 207, 178 207, 226 
Nee $2, 258, 981 | $2, 550, 649 | $2,326,363 | $3, 160,988 | $3,430,022 
Building uses: 
A ere $53, 722, 762 |$50, 196, 006 |$54, 389, 504 |$88, 927, 786 ($117, 973, 351 
Total value.------------------------ $59, 096, 532 |$55, 700, 219 |$60, 148, 594 |$97, 194, 563 |$128, 415, 479 
Gypsum and gypsum products— 
Imported for consumption. ............. $304, 154 $394, 603 $548, 707 | $1,833,088 | $2, 521, 740 
ENEE 2 225r Bose ee $283, 720 $489, 980 | $1,502, 668 | $1,065,248 | $1, 600, 578 


1 Each mine, plant, or combination mine and plant is counted as 1 establishment. 
3 Excludes SE gypsum. 
3 Made from domestic, imported, and byproduct crude gypsum. 
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Throughout 1947 the gypsum industry continued to modernize 
older plants and construct new ones in an effort to-supply the urgent 
demands of the building industry. Capital expenditures for plant re- 
habilitation, expansion, and new equipment increased capacity in the 
calcined and board departments. 

During the war the ratio of lath to wallboard was about 1:2, just 
the reverse of the prewar proportion. Now the ratio is about 1:1.2. 
Return to the prewar ratio has been delayed by the shortage of con- 
struction materials and by high prices. Houses can be constructed 
faster and cheaper with wallboard (dry-wall construction) than with 
lath and plaster (wet-wall construction). 

Representatives of the gypsum producers and distributors were 
called to Washington by a joint congressional committee on housing 
to discuss prices in the industry and the possibility of reducing prices 
to bring down home-construction costs, speed up production, and 
channel shipments to areas where there are shortages, thereby pro- 
moting the objectives sought by the anti-inflation law enacted by the 
Congress.’ 

The United States was the largest producer of crude gypsum ac- 
counting for 42 percent of the estimated world total. The Nation’s 
total available supply, 8,365,265 short tons, was about 56 percent of the 
estimated world production, exclusive of Russia, Poland, Czechoslo- 
vakia, and Mexico. 


DOMESTIC PRODUCTION 


Crude Production.—Production of crude gypsum increased 10 
percent and the value 33 percent in 1947. The quantity mined in 
the United States surpassed the former record, established in 1925, 
by more than a half-million tons. The 6,208,216 short tons of crude 
gypsum were mined from 63 operations including 36 open quarries, 


Crude gypsum mined in the United States, 1945—47, by States 


1945 1946 1947 
SES Active | Short Active | Short Active | Short 
ctive or cive or ve or 
mines | tons | Value | mines | tons Value | mines | tons Value 
EE 120, 422| $160, 156 i| 212, 231| $456, 361 zi Oca aa 
rkansas........... a 160,1 j » 

ee ^ j| 231,745| 468, 951 
California. ......... 5| 455,319| 967, 507 6| 574,345| 1,315, 699 12| 811,798 1, 996, 157 
ee na. ; > ! 205, 979 583 

ontana......... 2 

o 25 199, 587| 243, 214 21) 199,895} — 474, 704 Jr 208, 644, 

W yoming......... 1 2 3| 22,643] 112, 
fong 5| 430,843| 569, 964 5| 560, 094| 1, 172, 500 4| 656, 982| 1, 677, 217 
Michigan........... 4| 640,186, 862,028 4/1, 120, 070| 2 171, 979 411,031, 157| 2, 760, 825 

vada............. 3| 368, 246| 732, 253 3| 490. 253| 1, 164, 083 7| ’ 526, 972| 1,377,143 
New Zork T 557, 90211, 262, 989 7, 814,909 1, 961, 157 7, 949, 376 2, 613, 

e A et i oe 
i Virgin poc 2) 477, 5951, 356, 592 2) 584, 755| 1, 482, 269! 2) 589, 808| 1, 837, 846 

SE 211 223, 983| 317,752 21) 301,123| 612, 148 21) 326,144| 912, 764 
Texas... ............ 6| 407,640. 511,869 6| 771, 633| 1, 630, 929 6| 831, 633] 2,000,341 


a | eee | Eyer eee | moore | eyes | eee ees | ee ees | oo 


6, 208, 216/16, 529, 884 


& 


19 9; 811, 723,06, 084, 324 52/5, 629, ove te, 441, 829 


1 Oil, Paint and Drug Reporter, vol. 153, No. 4, Jan. 26, 1948, p. 5. 
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19 underground mines, and 8 quarry-mine combinations. Fifteen 
of the 17 producing States increased production over 1946; in 2 
States (Michigan and Virginia) production was lower. Michigan was 
the leading State, followed by New York, Texas, California, Iowa, 
and Nevada. Four mines in Michigan provided 1,031,157 short 
tons, 17 percent of the United States total; 7 operations in New York, 
15 percent; 6 in Texas, 13 percent; 12 in California, 13 percent; 
4 in Iowa, 11 percent; and 7 in Nevada, 8 percent. The gypsum 
mines and quarries continued to mechanize and modernize transporta- 
tion, drilling, and loading equipment to increase production. 

Calcined Production.—The tonnage of calcined gypsum increased 
20 percent and the value 32 percent above 1946. Fifty-three calcining 
plants in 25 States produced 5,010,918 short tons of calcined gypsum 
valued at $38,726,405 in 1947. New York was the leading State 
followed by Texas, Iowa, and Michigan. 

There were in operation during the year 211 active calcining units, 
of which 174 were kettle-type, 14 rotary kilns, and 23 other types. 
The average mill value of calcined gypsum, which in most instances is 
a “transfer value” assigned by producers who also mine the crude, was 
$7.73, an increase of 71 cents over 1946.  . | : 
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FIGURE 1.— Trends of new crude supply, domestic aka mined, and production of calcined gypsum, 1942-47 
y quarters. 
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Calcined gypsum ! produced in the United States, 1946-47, by districts 


1946 1947 
District BUE AR 
Short tons Value Short tons Value 
New Hampshire, Massachusetts, and Connecticut. .. .. 155, 268 | $1, 228, 340 181,646 | $1, 561, 512 
Eastern New York, New Jersey, Pennsylvania, Mary- 
land, Georgia, and Florida ?___..._.......-------_.--- 623,875 | 4,862,020 | 1,027,084 9, 143, 770 
Western New York...............-.-... ccc. l2- lll... 545, 686 | 3, 735, 566 625, 513 4, 267, 028 
Ohio and Virginia__........-..-...--------------------- 379,531 | 2,858,570 384,241 | 3,128,910 
Michigan and Indiana--.-........-.---.----..-.--------- 639, 764 | 4,554,087 605, 774 4, 734, 377 
EE 443,966 | 3,066, 319 530, 472 4, 000, 575 
Kansas and Oklabhoma ooo 216,003 | 1,654,3 266,308 | 2,115,216 
TOKAS o os eA eS d ee c LEE 518,587 | 3,291,439 547, 350 , 803, 
Colorado, Wyoming, South Dakota, Montana, and 
ët Ce EREMO MS EN 150, 638 , 086, 582 169, 653 1, 354, 308 
California, Nevada, and Arizona 2...................... 496, 344 , 934, 177 672, 277 4, 617, 245 


1 
2,9 
4,169, 662 | 29, 272,960 | 5,010,918 | 38, 726, 405 


1 Made from domestic, imported, and byproduct crude gypsum. 
2 No production from Arizona and Maryland in 1946. 


Active calcining plants and equipment in the United States, 1945-47, by States 


1945 
Equipment 
State a um a di Cal- 
c g cining 
plants Kettles pid plants 
ciners ! 

California..................- 3 7 4 4 
OWD ee oc Acc decir. 5 15 4 5 
Michigan. ..................- 4 19 |-------- 4 
New York ................- 7 20 6 7 
Texas loss Seatac ae 4 2i |. ux 5 
Other States 2..............- 21 54 20 25 
44 142 34 50 


1 Includes rotary and beehive kilns, grinding-calcining units, and hydrocal cylinders. ` - 

2 Calcining plants in 1945-47: 1 each in Connecticut, Georgia, Indiana, Massachusetts, New Jersey, Okla- 
homa, and South Dakota; 2 each in Colorado, Kansas, Montana, Nevada, Ohio, and Utah. In addition— 
1945: 2 in Virginia; 1946: 1 each in Florida, New Hampshire, Pennsylvania, and Wyoming, and 2 in Vir- 
ginia; 1947: 1 each in Arizona, Florida, Maryland, New Hampshire, Pennsylvania, and Wyoming, and 3 in 


Virginia. | 
CONSUMPTION AND USES 


The value of all gypsum products sold or used in the United States 
in 1947 was $128,415,479, a 32-percent increase over 1946. Prefabri- 
cated gypsum products gained 23 percent in volume, uncalcined 19, 
and building plasters 14; industrial uses were unchanged. A tonnage 
break-down of prefabricated uses indicates that lath gained 49 percent, 
tile 42, sheathing board 40, and wallboard 12. Laminated board 
declined 92 percent. In the group of uncalcined products, portland- 
cement retarder increased 18 percent in quantity, and agricultural 
gypsum 22 percent. Other uses (filler, rock dust, in brewers fixe, color 
manufacture, and unspecified) decreased 2 percent. 

Industrial plasters as a group were practically. unchanged; plate 
glass and terra cotta plasters registered a 1 percent decline, pottery 
plasters increased 9 percent, and orthopedic and dental plasters were 
unchanged. Other industrial uses (statuary, industrial casting and 
molding plasters, dead-burned filler, and granite polishing) declined 3 
percent. The various types under the building-plaster heading in- 
creased as follows: Base coat 14 percent, sanded 13, mixing plants 13, 
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Industrial plasters Industrial plasters (Industrial plasters 
Uncalcined Uncalcined Uncalcined 


1928 1940 1944 
1002 $42,575,000 100= $53,492,644 100: $55,700,219 


Industrial plasters industrial plasters industrial plasters 
Uncalcined Uncalcined i ai i 


All other board 
59 == IL 


1945 1946 
1002 $60,148,594 100= $97,194,563 100 = $ 128,001, 267 


FIGURE 2.—Percentage distribution of total sales value, f. o. b. plant, of gypsum products in 1928, 1940, 
and 1944-47, by groups of products. 


MILLIONS OF SQUARE FEET 


1932 1935 1938 1941 


FIGURE 3.—Trendsin sales of gypsum lath and wallboard and other boards (includes wallboard, laminated 
board in terms of component board, and sheathing) compared with Dodge Corp. figures on floor area of 
residential and nonresidential building, 1929-47. 
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gaging and molding plasters 6, prepared finishes 60, insulating and 
roof deck combined with other unclassified uses 2, and keene's cement 
37 percent above the volume of 1946. 

The principal gypsum products maintained about the same volume 
ratio to each other as in 1946. "The shifts in the sales-value pattern in 
1928, compared with prewar, wartime, and postwar periods is shown in 
figure 2. Of interest is the almost equal movement of lath and plaster. 
Greatly increased board sales (includes wallboard, sheathing, and lami- 
nated board) began early in the war years, and their portion of total 
gypsum product sales reached & peak in 1943 when the heaviest war- 
time temporary construction was in progress, and declined slightly to 
the 1947 level. Very little movement is noted in tile, uncalcined gyp- 
sum, and industrial plasters during this period. 


Gypsum products (made from domestic, imported, and byproduct crude gypsum) 
sold or used in the United States, 1946-47, by uses 


1946 1047 
| , 
| Percent of 
Kä Value Value change in— 
Short |——————— ———| Short 
tons tons Aver- 
Aver- Aver- | Ton- 
Total age Total age | nage Baste E 
Uncalcined: | 
Portland-cement retarder........ 1, 135, 853¡$2, 949, 860] $2. 60/1, 341, 859| $4,445,877, $3.31] +18| +27 
Agricultural gypsum............ 471, 902| 1,855, 515| 3.93! 575,626| 2, 236, 994 3.89| +22| —1 
Other ae)... 33, 524 300, 414 8. 96 32, 696 329, 235 10. 07 —2 +12 
Total uncalcined uses. ....... 1, 641, 279| 5,105, 789]... 1, 950,181) 7,012, 106|.....-..- +19}. .__.- 
Industrial: 
Plate-glass and terra-cotta plas- 

EE 36, 654| 284,716, 7.77| 36,364 376, 543| 10.35 —1| +33 
Pottery pnlasterg 44,808} 627,913} 14.01 48, 934 735, 588; 18.03} -+9 +7 
Orthopedic and dental plasters..|  13,322| 439,471] 32.99| 13,329 421,761}; 31.64)__...- —4 
Other industrial uses 2... 112, 394} 1,808, 888} 16.09| 108,599| 1,896,130) 17.46) —3| -+9 

Total industrial uses......... 207,178) 3, 160, 988|_____.. 207, 226) 3, 430, 022 (5. Į. 
Building: 
Cementitious: 
Plasters: 
Base-coat.._..........-__..-_- 1, 507, 115/16, 088, 863} 10. 68/1, 724, 888} 19, 029, 965 11.03} +14 +3 
ATO EENS 113, 983} 864,579} 7.59) 128,849) 1,110,294 8.62) +13) +14 
To mixing plants......... 15,553| 121,857| 7.83 17, 503 154, 763 8.84; +13| +13 
Gaging and molding...... 165, 061| 2, 230, 931] 13.52! 174,337| 2,350,757| 13.52) +6j--.-.- 
hee gare e iU de 445, Sr Se 2o 18, 816 607, 345 TA E +60 12 
nsulating and roof-deck.. 0, 95 023, A 
Other ERBEN 21, 326] 1,190,576| 55.83, | 99912. 2,038,018 { l än . 
Keene's Cement. .............. 32, 476|  482,717| 14.80| 44,470 798, 753| 17.96] +37) +21 
Total cementitious.......... 1, 938, 223/22, 049, 231). ____. 2, 202, 675| 26, 095, 895]. __._- = es, O 
Prefabricated: | 

¡4 E EI EAE 865, 682/18, 550, 334| 5 16. 17/1, 290, 083| 32, 241, 998| 518. 92| 6 +48| -+17 

Wallboard ooo... 1, 517, 035/43, 699, 483| $ 22. 99|1, 698, 671| 53, 122, 413| 525.96| 5 +8| +13 

Sheathing board ........ 79, 673| 2, 021, 691| $ 26.29) 111,895] 3, 534, 686) 5 33. 20| 0 4-38| . 1-26 

Laminated board_.._..._...__- 22, 837 792, 560) 537.18 1, 877 202, 683) 5 116. 42) * —92| +213 

Tile..... €—— I 108, 721| 1, 814, 487| ? 47. 92| 153, 986| 2, 775,676, 7 67.37, 6 +42] -+41 

Total prefabricated.......... 2, 593, 948/66, 878, AAA `` 3, 256, 512| 91, 877, 456|_._.....- 6 4-231...... 
Total building uses......--|.-------- [88, 927, 780... Ls 117, 973, 351|- ------- EM See 
Grand total value_......-...]_.....__- lez, 194, 563|.....__|._..____- 128, 415, 479|__.____- | SES — 


1 Includes uncalcined gypsum sold for use as filler and rock dust, in brewer’s fixe, color manufacture, and 
for unspecified uses. ` 

2 Includes statuary, industrial casting and molding plasters, dead-burned filler, granite polishing, and 
miscellaneous uses. 

3 Includes joint filler, patching and painter's plaster, and unclassified building plasters. 

40.02 percent. 6 Percent of change in square footage. . f 

5 Average value per M square feet. 7 Average value per M square feet of partition tile only. 
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» UNCALCINED GYPSUM 


Raw gypsum is universally employed to retard the set of portland 
cement, and this use in 1947 represented 69 percent of the total sales of 
raw or uncalcined gypsum. Cement producers purchase gypsum on 
a basis of its sulfur trioxide (SO) content, generally specifying that it 
be between 36 and 42 percent, which corresponds approximately to 
rock gypsum 75 to 90 percent pure. Because excessive quantities of 
gypsum are detrimental to the cement, the standard specifications 
a content of sulfur trioxide in portland cement to 2 percent by 
weight. | | 

Ground gypsum has been used as fertilizer or “land plaster" in 
the United States since the end of the eighteenth century. Experi- 
ments by agricultural authorities have shown that gypsum acts both 
as a direct and indirect fertilizer and is beneficial to soils in mechanical 
ways. As a direct fertilizer, gypsum is said to be a source of sulfur 
trioxide which is an essential food for plants such-as cereals, hays, 
legumes, cotton, tobacco, and peanuts. Indirectly gypsum provides 
plant food by the liberation of soluble potash in usable form following 
its reaction with insoluble potash silicates and by stimulating the 
growth of nitrogen-fixing bacteria in the soil, thus increasing the supply 
of available nitrogen. 

It is regarded as a specific for black-alkali soils, in which it reacts 
with the deleterious sodium carbonate to form calcium carbonate and 
sodium sulfate. Gypsum acts as a preservative and sanitary agent 
when sprinkled over stable manure by changing the volatile ammonium 
carbonate into nonvolatile ammonium sulfate, thus retaining the 
nitrogen and checking decomposition of the organic materials and 
humus in the manure. 

Crude gypsum, selected for its whiteness and finely ground to a 
flour and screened, is used for many purposes, such as filler for paper, 
textiles, paint, buttons, poker chips, phonograph records, and blastin 
powder. Because gypsum is neutral, it is a desirable inert materia 
for chemicals and is used as a diluent in various insecticides and drugs. 
Finely ground gypsum is also used to condition brewer’s water and as 
the chief constituent of blackboard chalk.? 


CALCINED GYPSUM | 


Gypsum that has been heated enough to be partly dehydrated is 
known as calcined gypsum or plaster of paris. Standard specifica- 
tions (A. S. T. M. Designation C 23-30) state that calcined gypsum, 
after it has been mixed with water and the paste allowed to set, shall 
have a tensile strength of not less than 200 pounds per square inch 
and a compressive strength of not less than 1,000 pounds per square 
inch. Calcined gypsum by itself has limited use; but when it is ground 
and minor amounts of other substances are added as accelerators, 
retarders, fillers, and binders, its uses are varied and extensive and 
may be divided roughly into those for manufacturing and those for 
building purposes. 

. INDUSTRIAL PLASTERS - 


Calcined gypsum is prepared for manufacturing uses by ennan 
and the addition of accelerator or retarder as required. It is employe 
chiefly to make molds and casts and to hold articles for polishing. 


2 Moyer, Forrest T., Gypsum and Anhydrite: Bureau of Mines Inf. Cir. 7049, February 1939, pp. 13-23 
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To hold glass during polishing it must be finely ground. and free from 
. grit in order not to scratch the glass embedded in it; it is used similarly 
to hold precious stones or metals for polishing or i. dii 

It has several properties that make it an excellent economical 
material for molds used in the manufacture of other articles. Stand- 
ard specifications for gypsum plaster (A.S.T.M. Designation C 60-30) 
used for the manufacture of pottery molds state that it shall contain 
not less than 90 percent by weight of calcined gypsum (CaSO,:1/2H50), 
shall all pass a No. 30 sieve and not less than 94 percent & No. 100 
sieve, shall set in not less than 20 or more than 40 minutes, and shall 
have a tensile strength after setting of not less than 250 pounds per 
square inch. Gypsum plaster is also used to make molds for rubber 
stamps, hat manufacturing, and art and scientific work. Molds 
for nonferrous metal castings are prepared by mixing molding plaster 
with a refractory material. 


BUILDING USES 


The most important uses of calcined gypsum are in the preparation 
of gypsum products for building purposes. Calcined-gypsum prod- 
ucts are noted for their lightweight, fire-resisting, low-heat-conducting, 
soundproofing, and verminproofing qualities. 

Building Plasters.— The principal use of calcined gypsum is as a 
plaster for covering interior walls and ceilings of buildings. These 
wall plasters are prepared from calcined gypsum by adding a retard- 
ing agent to control the time of set and a binder to increase the co- 
hesiveness of the plaster when it is made plastic with water. Wall 
plasters may be classified as base-coat, ready-sanded, prepared-finish, 
molding, insulating, and: acoustical plasters for interior use and as 
staff or stucco for exterior use. 

Keene’s Cement.—Keene’s cement is prepared from crude gypsum, 
selected for color and purity, by calcination at high temperature 
(595° C. or 1,100° F.) until all the chemically combined water is 
driven off and the material becomes anhydrous. This calcined prod- 
uct is finely ground; and accelerators of set, such as potash salts or 
alum, are added. The finished material has unique properties that 
distinguish it from the ordinary gypsum plaster. It will keep in- 
definitely, can be retempered (made plastic again) after the initial 
set has developed, possesses a high compressive and tensile strength, 
and will take a polish. | 

Gypsum Board.—The three general types of gypsum board now 
manufactured are lath or plasterboard, wallboard, and sheathing 
board. They are designed for different uses, but all consist essentially 
of a layer of gypsum plaster enclosed between sheets of slightly ab- 
sorbent, fibrous, unsized paper. Gypsum boards can be cut and 
nailed as easily as lumber. | 

Ten companies operating 41 board machines in 1947 produced 
nearly 4 billion square feet of board (including lath, wallboard, 
sheathing, and laminated board), an average of about 94 million 
square feet per machine per year. During the year 8 board machines 
were Operating in New York, 6 in California, 4 each in Michigan and 
Texas, 3 in Iowa, 2 each in Ohio and Virginia, and 1 each in Florida, 
Georgia, Indiana, Maryland, Massachusetts, Montana, Nevada, New 
Hampshire, New Jersey, Oklahoma, Pennsylvania, and Wyoming. 
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Gypsum board, and tile sold or used in the United States, 1943-47, by types 


Lath Wallboard 
Year Value Value 
M square M square 
feet feet 
Total Average ! Total Average ! 
(EEN 630, 639 $7, 863, 506 $12. 47 1, 241, 828 , 296, $21. 98 
1944 .............- 625, 553 7, 908, 12. 64 1, 208, 158 26, 507, 684 21. 94 
EEN 599, 431 8, 177, 308 13. 64 1, 286, 912 28, 994, 151 22. 53 
1946.....---------- 1, 147, 353 18, 550, 334 16.17 t, 900, 779 , 699, 22. 99 
1947..............- 1, 703, 818 32, 241, 998 18. 92 2, 046, 216 53, 122, 413 25. 96 
Sheathing ‘Laminated board Tile 1 
Vait Value " Value Ni Value 
Aver- | feet Aver | test A 
ver- ee ver- ee ver- 
Total age 1 Total age 1 Total age 3 
1943......... $4, 683,376 | $20.24 | 4 200,815 | $5,450,818 | $27.14 | 11,639 | $1,112,654 | $42.78 
1944........- 2,300,069 | 20.05 | 4 167, 580 |. 4,714,096 | 28.13 | 15,067 | 1,420, 560 41. 63 
1945........- 2,304,165 | 22.90 | * 116, 908 | 4,002,216 | 34.23 | 17,988 | 1,824, 736 42. 02 
1946......... 2,021,691 | 26.29 | 121,317 | | 792,560 | 37.18 | 18,865 | 1,814, 487 47. 92 
1947........- , 534, 6 33. 20 41,741 202, 683 | 116.42 | 26,769 | 2,775, 676 67.37 


1 Per M square feet, f. o. b. producing plant. | 

? Includes partition, roof, floor, soffit, shoe, and all other gypsum tiles and planks. 
3 Per M square feet, f. o. b. producing plant, of partition tile only. 

4 Reported as area of component board and not of finished product. 


Gypsum lath or plasterboard usually is manufactured in %-inch 
thickness and is intended for use as a strong, fireproof plaster base 
in place of wood or metal lath. It provides a uniform surface with an 
exceptionally strong bond for succeeding plaster coats and requires 
less plaster than other types of lath. Other advantages of its use are 
that it is easily and quickly erected, does not warp or buckle after 
wet plaster is applied, is waterproof, and increases the heat- and sound- 
insulating qualities of the finished wall. 

. Gypsum wallboard is designed for use on interior walls, ceilings, or 
partitions without addition of plaster. The standard thickness manu- 
factured is three-eighths inch. It has a surface suitable to receive 
final decoration, is fireproof and verminproof, does not expand or con- 
tract, is easy to install, and has good sound- and heat-insulating quali- 
ties. 

Gypsum sheathing board consists of a gypsum core encased in a 
tough, fibrous covering, the outer surface and ends of which are mois- 
tureproofed. The usual thickness manufactured is one-half inch. It 
is used for sheathing on frame structures under shingles, stucco, or 
brick veneer, and as an exterior finish on temporary structures. 
Gypsum sheathing board is fireproof, moistureproof, and windproof. 
It is permanent and has good insulating qualities and superior strength. 

Gypsum Tiles and Blocks.—Gypsum tiles and blocks are made in 
various sizes and designs for flooring, roofing, furring, non-load-bearing 
partitions, and fireproof covering of columns, beams, and shafts. 
They are light in weight, fire-resistant, and sound- and heat-insulating; 
are readily laid; and can easily be cut with a hand saw. 
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PRICES 


The average value reported by crude-gypsum producers was $2.66 
per short ton in 1947 ($2.21 in 1946). As about three-quarters of the 
gypsum produced in the United States is captive tonnage, the reported 
value before 1946 was in some cases a bare cost figure, in others a 
transfer value, and in others the theoretical market value. In 1946 
producers were asked to estimate theoretical market value of crude 
even though they used it themselves. The average value of portland- 
cement retarder in 1947 was 27 percent higher at $3.31 per ton; and 
that of agricultural gypsum (land plaster) declined 1 percent to $3.89. 
The average values of all industrial plasters increased in 1947 with the 
exception of dental and orthopedic plasters, which declined 4 percent. 
The average value of all building plasters increased, with the exception 
of prepared finishes, which declined 15 percent from the average value 
of 1946. The gains in average values of prefabricated products (lath, 
board, and tile) were more substantial than those made in any of the 
other groups of gypsum products. 


PLANT EXPANSIONS 


To meet the unprecedented demand for gypsum and gypsum 
products, the industry continued its program of constructing new and 
modernizing older plants. | 

A nearly completed expansion program by the National Gypsum 
Co., costing about $30,000,000, will provide a new plant at Baltimore, 
Md., additional facilities at Rotan, Tex., and modernization and ex- 
pansion at Medicine Lodge, Kans.; Niles, Ohio; Kalamazoo, Mich. 
and Savannah, Ga. Three freighters recently purchased will trans- 
port Nova Scotia gypsum to east-coast plants.2 The United States 
Gypsum Co. $42,000,000 expansion program will provide plants at 
Altavista, Va., and other locations; completion of. construction 
now under way of mills at Rahway, N. J., Norfolk, Va., and Los 
Angeles, Calif., and of plants in the Imperial Valley, California, and 
at Sigurd, Utah; modernization and enlargement of existing facilities; 
and the purchase of two new 10,000-ton cargo ships.* The Sigurd, 
Utah, plant will duplicate the company Heath, Mont., plant and will 
manufacture plaster of all types, gypsum tile, and board. The plant 
at Nephi, Utah, will continue to operate at capacity.’ 

The Western Gypsum Co. is reported spending approximately 
1 million dollars on a new plaster- and gypsum-board plant near 
Sigurd, Utah. The company will continue to operate the modernized 
plant of the American Keene Cement & Plaster Co. while the new plant 
is being completed.? 

The NEEN Gypsum Co. of Long Beach, Calif., started operation 
of the newest board plant on the west coast. Gypsum rock is obtained 
on San Marcos Island and delivered to the plant in a converted Victory 
ship with self-loading facilities.’ 

The Sulphur Springs Gypsum Co. of Thermopolis, Wyo., reopened 
the Brutch property.2 The Gypsum Products Co. (formerly Wy- 
3 Pit and Quarry, vol. 39, No. 11, May 1947, p. 53, and Rock Products, vo) 50, No. 3, March 1947, p. 62. 

* Pit and Quarry, vol. 39, No. 8, February 1947, p. 62. 
$ Eng. and Min. Jour. vol. 148, No. 1, January 1947, p. 120. 
6 Eng. and Min. Jour., vol. 148, No. 7, July 1947, 26 


p. 126. 
1 Pit and Quarry, vol. 40, No. 3, September 1947, pp. 114-117. 
5 Pit and Quarry, vol. 39, No. 8, February 1947, p. 59. 
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oming-Midland Gypsum Co.) started mining operations at Cody, 
Wyo.” The N Beer Gypsum Co., Spokane, Wash., announced 
plans for developing gypsum deposits near Weiser, Idaho.” 
The Pacific Portland Cement Co. reported sale of its mill and 
psum properties at Empire, near Gerlach, Nev., to the United 
States Gypsum Co.” 
Colombia Gypsum Products, Inc., of Bremerton, Wash., plans a 
processing plant at Spokane. Raw materials will be shipped from the 
company holdings in British Columbia, which are said to contain 


40,000,000 tons of high-grade gypsum. 


FOREIGN TRADE ” 


The United States imported 26 percent of its supply of crude 
gypsum and anhydrite in 1947. Canada supplied over 93 percent 
and Mexico 6 percent, with minor amounts from the Dominican 
Republic, the United ‘Kingdom, and China. Imports of ground, 
calcined, and Keene’s cement were small. 


Gypsum and gypsum products A o e in the United States, 
1 


|U. S. Department of Commerce] 


Calcined | Xeenes |Alabaster| Other 


| Crude (including | Ground 
cement 


anhydrite) 


manu- 

veir LEE | dae | uros, | vaine 

Short Short Short Short tures * | n. e. s. SES 

tons Value tons Value tons Value tons Value Geng (value) 

1943........| 231,323] $275, 503| 958/$18, 902 73| $1, 950 16} $392; $1,064) $6,343] $304, 154 
1944. ....... 342. 462 382, 533 376| 6, 965 75| 2,653 4 120 318 2,014] 394, 603 
1945. ....... 508, 762 525, 066 231 4, 545 67] 2,209|]......|]....... . 499 16, 388 548, 707 
DE ...... 1, 457, 140] 1, 621, 666|  354| - 7, 308 255} 6,918 162| 3,686] 119, 937 73, 573] 1, 833, 088 


1947- --.---- 2, 157, 049 2, 269, 583} 477} 13,228) 130 3 193 (2) 27| 204,954) 30,155} 2, 521, 740 


1 Includes imports of jet manufactures, which are believed to be negligible. 
2 Less than 1 ton. 


Crude gypsum (including anhydrite) imported for consumption in the United 
States, 1945-47, by countries 


[U. S. Department of Commerce] 


1945 1946 - 1947 
Country Short | Short Sh E 
or 0 or 
tons Value tons Value tons Value 
Canada_.....-.--------- Gegen 502, 530 | $507,212 | 1,429,057 | $1,559,544 | 2,020,886 | $2, 109, 882 
China 2 OEE us EEN VE (1) 34 (1) 23 
Dominican Republic. ...........- 3, 652 15, 274 9, 312 .. 42,005. 9, 782 39, 931 
Meien. o oocooooooooo- ANO] ADIOS WEE 9,519 | : 9,120. | -126,374 119, 344 
Newfoundland and Labrador..... dis 2, 580 . 9,252 E A a | 


————À —À—qeÓ— € | e—— o — —Ó M À e áÜ— — 


United Kingd om....... SE e DEE nner de 7 403 
508, 762 | 525,060 | 1,457,140 | 1,621, 666 2,157,049 | 2,269,583 


! Less than 1 ton. 


* Pit and Quarry, vol. 39, No. 11, May 1947, p. 85. 

19 Rock Products, vol. bl, No. 6, June 1948, p. E | 

11 Pit and Quarry, vol. 40, No. 12, June 1948, p. 6 

13 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Gypsum and gypsum products exported from the United States, 1943-47 


[U. S. Department of Commerce] 


Plasterboard and Other 


Crude, crushed, Calcined 


or ground wallboard manufac: Teta 
Year EE O ee a ee sarees value 
. e. S. 
poly Value stale Value pause Value (Val ue) 

1043 nrc ee 5, 300 $22, 405 2, 436 $98, 229 2, 953, 173 $84, 163 $78, 923 $283, 720 
I044 o EE 870 18, 604 5, 620 166, 145 7, 236, 665 180, 021 125, 210 489, 980 
A 1, 067 18, 909 8, 961 248,853 | 31,835, 980 |1, 017, 677 217, 229 | 1, 502, 668 
Är os 4,071 56, 524 | 15, 555 343, 795 | 12, 405, 583 417,750 247, 179 | 1, 065, 248 
VIA otc -9,717 79,278 | 23,401 | 542,756 19, 417, 487 646, 448 332, 096 1, 600, 578 


Virtually all Canadian imports were destined to the east coast, 
the Customs District of New York taking 810,341 short tons, Georgia 
277,554 short tons, and Philadelphia 240, 122 short tons. The 
remainder was brought i in through the Florida, Maryland, Massachu- 
setts, Maine and New Hampshire, Virginia, Puerto Rico, Connecticut, 
and Buffalo districts. Most of the Mexican imports were landed on 
the west coast at Los Angeles. 


WORLD REVIEW 


New building and reconstruction in 1947 throughout the civilized 
world brought the estimated total world production of gypsum to 
13,500,000 metric tons, & 2,000,000-ton increase over 1946. "The 
United States was the leadin producer, supplying 42 percent. "These 
estimates of the world tot = not include the output of Russia, 
Poland, Czechoslovakia, and Mexico. 

Australia.—A gypsum wallboard plant was recently completed at 
Concord, West Sidney, Australia. Raw material will be obtained from 
New South Wales. 

Canada.—The Gypsum, Lime & Alabastine, Canada, Ltd., of 
Toronto, was taking bids for $400,000 improvements at its M ontreal 
plant. Present 15 ,000-tonnage capacity will be doubled. The old 
storage building will be razed for plant expansion and an additional 
gypsum calcining kettle and a dryer will also be installed. This com- 
pany is also exploring the possibilities of developing an export trade 
for gypsum from a gypsum deposit near Mabou, Nova Scotia." 

France. —There is said to be 70 to 80 million tons of gypsum in a 
deposit in the Paris Basin, and conditions for exploitation are ideal 
from the transportation standpoint. It has been estimated that there 
is a shortage of over 60,000 tons of plaster, needed for reconstruction 
in France.” 

India.—Gypsum is found in various parts of India but production 
has been chiefly from Jhelum district, Punjab, Bikaner, and Jodhpur 
States, and the Trichinopoly district, “Madras. 


13 Rock Products, vol. 51, No. 2, February 1948, pp. 110-112. 

M Rock Products, vol. 50, No. 1, January 1947, p. 85; Rock Products tip sheet, August 1947, P. 2. 
15 Bureau of Mines, Mineral Trade Notes, vol. 24, No. ‘6, June 1947, pp. 35-36. 

16 South African Min. and Eng. Jour., vol. 58, part 1, No. 2840, July 19, 1947, p. 631. 
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World production of gypsum, 1941-47, by countries, in metric tons ! 
[Compiled by P. Roberts] 


Country ! 


Algeria_--------------------- 


23, 375 
Anglo-Egyptian Sudan...... 748 
Argentina 8------------------ 88, 076 
Australia: 
New South Wales......... 23, 458 
South Australia. .......... 115, 323 
a MAA 16, 013 
Western Australia......... 9,6 
SE (3) 
Belgian Congo. -_----------- 2, 533 
TAU AAN 2:2 ends 4 48, 700 
Kapgen ere 1, 415, 600 
NAAA ee 33, 866 
China conectara € 37, 100 
Colombia. .................. (2) 
Cuba t- ee 12, 000 
Cyprus (exports). ----------- 180 
Dominican Republic.......- 7 8, 040 
POY DU ees ose E 130, 942 
e EE , 660 
France E E 
Germany................--- (2 
Greece- --------------------- .. @& 
India ot cee ees eee 53, 910 
Indochina, French..........|........... 
RE 328, 445 
Japan AAA 208, 149 
Kenya AAA (2) 
Morocco: 
French...................- 6) 
NC EE 3) | 
New Caledonia. ............|..........- 
Palestine...................- 4, 841 
Se AA A 22, 472 
See TEE 15, 307 
umani AAA 69, 590 
JA AA eas 2) 
SPAIN E 792, 135 
Sweden. -_....--------------- 2) 
Switzerland. ................ 35, 000 
Lj) —— eee 1, 000 
Union of South Africa (sales)- 48, 326 


United Kingdom: 
Great Britan. 
Northern Ireland.......... 
United States. .............- 


1941 | 1942 


1943 | 1944 | 1945 | 1946 | 1947 
23, 720 17, 920 (2) 2) (2) 31, 000 
1, 558 3, 641 (2) ` 2, 106 3, 063 (2) 

, 688 87, 461 106, 313 , 504 ) (2) 
19,564 | 36,862 | 20,540 | 23,137 (2) (2) 
58,124 | 40,157 | 47,204 | 66,653 91,878 | 108,672 

9, 130 9, 073 8, 717 11, 755 15, 184 , 262 
2, 924 950 3, 662 7, 349 15, 596 20, 608 
(2) (2) (2) (2) (2) 14, 753 
2 037 AAA AENA sea Owe EEN O . 
6) (2) (2) (2) (2) (2) 
723, 137 390, 833 486, 571 753, 615 | 1,838, 895 |5 2,168, 308 
33,634 | 39,472 | 38,67 47,16 (2) (2) 
637,900 | — (3) (1) (3) (1) 50, 000 
(3) (2) (2) (2) (2) 17, 372 
4, 300 3, 200 10, 000 10, 400 14, 300 14, 900 
134 3, 492 2, 608 15, 464 7, 844 
(2) 7916 7 2, 146 7 8, 258 ? 10, 974 13, 303 
118, 931 91, 881 106, 299 96, 565 78, 316 80, 000 
16,567 | 21,453 | 21,394 | 23,400 37, 894 ) 
840, 722, 217 708, 412 244, 000 448, 950 585, 000 
(2) 181, 458 (2) (2) 71 (2) 
(3) (2) . (3) (2) (5 4 5,000 
64, 386 83, 587 85, 049 92, 229 77, 643 (2) 
3, 000 720 | o (d) . 9 (2) 
(2) (1) (2) (3) 2) (1) 
186,584 | 156,571 | 123,833 | 83,421 43, 260 54, 455 
(2) : 254 159 421 ) 
(2) (2) 6 AE EEN 7 25, 631 
(3) 3,300 2) (2) 1,219} (2) 
24, 16,800 | 16, 692 8, 030 6, 750 2, 705 
-8, 118 5, 7,4 , 542 14, 512 (2) 
19, 514 20, 326 25, 070 42, 223 43, 391 4 50, 000 
17, 961 27, 699 29194 AAN AA Lk 
33,650 | 44,044 (2) v (2) 2) 
(2) 589 1 a 87 71 
862, 047 |1, 105, 818 |1, 254, 830 |1, 038, 616 | 1, 098, 013 (2) 
(2) 740 1 288 (2) (2) 
38, 000 42, 000 46, 000 97, 000 68, 000 165, 000 
5, 2,500| o Le 1,200 | (1) 
50,823 | 47,608 | 57,426 62,321 oi 80, 166 
1; 196, 900 | 1, "et 613 |1, 389, 914 |1, 34, 485 |1, 347, SCH 1, 715, 060 | 1, 764, 609 
4, 344, 062 | 4, 261, 540 (3, 517, 628 |3, 412, 116 |3, 457, 919 | 5,106,877 | 5, 631, 969 


Eo | OD | eee | Cees | ES TED 


Total (estimate) 1..... 110, 700, 000 |10, 100, 000 ¡8, 500, 000 |8, 800, 000 |8, 100, 000 |11, 500,000 -[13, 500, 000 


1 In addition to the countries listed gypsum is produced in Ethiopia, Iraq, Luxembourg, Mexico, Poland, 


Tunisia, U. S. S. R., and Yugoslavia; 


eountries are included in world totals shown. 


ut produ 


3 Data not available; estimate by author of chapter included in total. 


3 Rail and river shipments. 
4 Estimate. 
5 Sales. 


6 Data represent areas designated as Free China during 


1 Exports. 
8 Russian zone only. 
? Preliminary. 


period of Japanese occupation. 


ction data are not available, and no estimates for these 


Sweden.—In Sweden gypsum was so scarce during the war that it 
was synthesized from lime and sulfuric acid. This gypsum is of high 
purity; and, though costly in comparison to natura 


expected that production will continue as a b 


tion of waste sulfuric acid. The gypsum is use 


and chemical purposes.'” 


i* Pit and Quarry, vol. 39, No. 11, May 1947, p. 61. 


roduct in 


ypsum, it is 
the utiliza- 
or surgical, industrial, 


Helium 


By C. W. SEIBEL and H. S. KENNEDY 


GENERAL SUMMARY 


O AN increasing extent, industry is accepting the advantages 
IE be gained in using helium as an inert shield for arc welding, 

particularly for the welding of magnesium and more recently 
for welding aluminum. It is estimated that about half of the helium 
sold commercially in fiscal year 1947 was used in welding. This 
percentage is likely to increase. Substantial volumes are used for 
inflating of Navy-surplus blimps operated by private advertising 
concerns, and it is encouraging that more and more helium is being 
used for relieving a number of respiratory ailments. The estimated 
commercial sales in the fiscal year 1948 are 18 million cubic feet, 
of which about 2 million will go to medical use. Research is being 
continued by the Bureau of Mines and by industry on new and 
improved uses for helium. 

War Program.—Helium was used during the war principally to 
inflate blimps for antisubmarine patrol, as well as barrage and mete- 
orological balloons, to fill various medical roles, and to enable industry 
to weld magnesium and other metals used in airplane construction. 
At the time Germany invaded Poland in September 1939 the only 
operating helium plant in the world was that at Amarillo, Tex., with - 
a rated capacity of 24 million cubic feet per year. However, as only 
five wells had been drilled in the Government’s Cliffside gas field to 
supply the helium-bearing natural gas to the plant, the helium that 
could be produced without damaging the wells by overdraft was 
about 20 million cubic feet a year. As the war in Europe progressed, 
our defense requirements mounted rapidly, and measures to provide 
additional capacity were taken. From April 1941 to October 1942 
the Congress appropriated $16,775,000 to establish an over-all 
helium-production capacity of 240 million cubic feet a year, 12 times 
the prewar available capacity. From the sums appropriated the 
Amarillo plant was enlarged, additional wells were drilled in the Cliff- 
side field, four new complete helium-extraction plants were constructed, 
and the Government's reserves of helium-bearing natural gas were 
increased. About $1,800,000 remained for return to the United States 
'Treasury. 

The rapid construction and successful operation of these added 
facilities were possible only because the Bureau of Mines had a well- 
developed operating plant to provide a basis for the construction of 
the new plants and maintained a small but highly trained group of 
employees around whom, as a nucleus, the staffs and crews for these 
new plants could be assembled. No operations of the armed services 
were curtailed for lack of helium production at any time during the 

1 The latest report in this series covered the fiscal year ended June 30, 1941., For security reasons, no 


reports on the production, distribution, or use of helium were published during the war. This report 
covers the period from July 1, 1941, to June 30, 1947, with some data extended to December 31, 1947. 
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war. The value of helium in the war is indicated in part by the 
following quotation: ? | 
In all, blimps escorted 89,000 surface craft in World War II without a single 


loss to enemy submarines. Of these, 50,000 were in areas where U-boats were 
known to be present at the time. l 


PRODUCTION 


During World War I the Bureau of Mines directed the building and 
operation of three small experimental helium units in Texas. These 
units were operated by cooperating commercial concerns and pro- 
duced 200,000 cubic feet of helium before the end of that war. After 
the war the experimental plants were dismantled and the Navy 
directed the commercial installation and operation of a helium produc- 
tion plant at Fort Worth, Tex., which began operation in April 
1921. On July 1, 1925, the Government’s entire helium program 
was placed under the Bureau of Mines. The Fort Worth plant pro- 
duced helium until January 10, 1929, shortly before the present 
Amarillo plant began operations. The Amarillo plant was the sole 
Government producing unit from 1929 to March 1943, when the 
Exell plant began production. The accompanying table indicates the 
total production of helium at the Fort Worth plant, the cumulative 
production of the Amarillo plant to January 1, 1942, and the annual 
production of helium by all plants for calendar years 1942 through 
1947. 


Helium production in the United States, 1921-47 


Calendar year Plant Cubic feet 

 1921—January 1929. -2000an Fort Worth plant. ......................-- 46, 088, 787 
1929 (April)-1941............................- Amarillo plant---------------------------- 131, 887, 380 
¡AA EE 6 | 0 OEE EN A A 33, 252, 582 
Lt EE AN planis EA A A e 116, 307, 437 
jo EE e Ir SE EE 126, 933, 130 
A etna a Ee 5 er eei ic eere Did e 733, 744 
kr A eee EE OO rc PM See ae ed 58, 236, 385 
kr AAA Ce RE E EE EE 70, 297, 700 
AAA esa Ss basse e A 1 677, 737, 145 


1 Includes 69,200,090 cubic feet injected back into the gas reservoir in calendar years 1945-47. 


FIELDS AND PLANTS 


Amarillo Helium Plant.—In June 1941 Congress authorized money 
for expanding the Amarillo, Tex., plant from a capacity of 24 million 
to 36 million cubic feet of helium a year, drilling more gas wells, and 
adding new gas-purification equipment at the plant. The new helium- 
production unit began operation in August 1942. In July 1943 the 
plant produced a record volume of 4,617,920 cubic feet, almost 54 
percent above rated capacity. The plant produced helium during 47 
of the 49 months from July 1941 to August 1945 and then was shut 
down at the end of the war to conserve helium. It operated for a 
short time from June to September 1946 while the Exell plant was 
shut down for test, inspection, and maintenance work. The Amarillo 
plant now is in stand-by status but can begin helium production al- 


2 Rosendahl, Rear Adm. C. E.: They Were Dependable—Airship Operation in World War II; Naval 
Air Station, Lakehurst, N. J., 1946, 56 Dp. = EE 
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most immediately when occasion demands its operation. To date, 
since it was built in 1929, the Amarillo plant has produced more than 
252 million cubic feet of helium. 

The following table lists yearly receipts from the sale of residue 
natural gas as fuel from the plant since the fiscal year 1942. 


Receipts from sale of residue natural gas at Amarillo helium plant 
Fiscal year: Receipts 
19 


o ——— See ae € ee eee eee $70, 307. 58 
DM Nae a aia NE dl ciui LU DAS CIS 84, 775. 39 
EE een 83, 240. 62 
EE 37, 404. 98 
A A OET EEE E EEE 15, 808. 51 
TEE 20, 166. 67 

duoi MR i oe ee er NE 311, 703. 75 


Receipts prior to 1942 were $297,006.07, or a total of $608,709.28 to 
June 30, 1947. | 

Cliffside Gas Field.—After more than 30 years of concentrated 
search, the Cliffside field near Amarillo, Tex., remains the best helium 
reserve known. During the war 7 additional wells were drilled, and 
1 well was abandoned for mechanical reasons, leaving the total num- 
ber of gas wells in this Government-owned field at 11. Since 1929 
the field has produced about 15.7 billion cubic feet of helium-bearing 
gas, of which 7.8 billion was produced in fiscal years 1942 through 
1947. The average helium content of the gas is 1.8 percent by 
volume. 

Exell Plant.—Early in 1941 the Bureau of Mines initiated an ex- 
panded intensive survey of gas fields in Texas, Kansas, Wyoming, 
Colorado, and Utah to determine the best locations for additional 
helium plants. By December the results indicated that the most 
favorable location was in the Channing area of the Amarillo (Texas 
Panhandle) gas field. The gas from this area of 70,000 acres was 
piped to fuel markets through one pipe line, privately owned; the 
company owning the pipe line also controlled the gas supply, thus 
simplifying negotiations and contractual relations; the gas reserve 
was large; and the helium content of the gas—1 percent—was enough 
to warrant its extraction. In addition, the new plant could be built 
within 35 miles of the helium headquarters at Amarillo, thus simplify- 
ing administration. 

The plant location was selected at Exell, Moore County, Tex., and 
contracts for its construction were let on April 9, 1942. Originally a 
capacity of 24 million cubic feet a year was planned, but the contract 
was supplemented on July 2, 1942, to increase the capacity to 60 
million cubic feet & year. Because of the highly specialized character 
of the gas-liquefaction and helium-separation equipment used, such 
equipment for this plant and all the later plants was designed and 
installed by Bureau of Mines personnel. 

On March 13, 1943, the Exell plant began producing helium without 
difficulties. This plant now is operating and supplies all present 
demands for helium from both Federal and non-Federal users. It 
has produced helium for 55 of the 58 months from March 1943 to 
January 1948 and in October 1943 made a record monthly output of 
8,200,000 cubic feet of helium. To January 1, 1948, the Exell plant 
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has supplied 277,398,080 cubic feet of helium. This amount repre- 
sents helium that would never have been utilized if it had not been 
recovered by the Exell plant, because it was extracted from gas moving 
to fuel markets. 

Otis Helium Plant.—As estimates of helium demand by the armed 
services, particularly the Navy, increased with progress of the war, 
contracts for additional plants were made. On January 6, 1943, 
contracts were let for another plant at Otis, Kans., with a rated 
capacity of 48 million cubic feet a year. Nine and one-half months 
later, on October 21, 1943, this plant began producing helium. A 
total of 4,787,950 cubic feet was produced during December 1943. 
The plant continued in operation until August 25, 1945, when it was 
shut down and placed in stand-by status after producing 56,633,755 
cubic feet of helium. This helium likewise would have been lost to 
utilization, as the natural gas from which it was produced went to 
fuel markets through a gas pipe line. 

Navajo Plant.—In the latter part of June 1942 a petroleum company, 
while drilling for oil, discovered a large gas reserve of high-helium 
content on the Navajo Indian Reservation near Shiprock, N. Mex. 
After careful study and upon completion of agreements with all 
parties concerned, contracts were let on January 20, 1943, for another 
plant at Shiprock with an annual capacity of 48 million cubic feet. 
This plant was placed in operation on March 13, 1944, and operated 
very successfully for a trial period of 18 days. It then was shut down 
to conserve helium, as the demand was decreasing and the other 
plants were meeting all needs. It now is in stand-by status. In the 
18 days of operation 2,243,414 cubic feet of helium were produced. 
As the gas field and plant are not near standard-gage rail points, a 
rail terminal for the plant was constructed at Gallup, N. Mex., about 
90 miles from the plant, and a small-diameter, high-pressure helium 
pipe line was laid from the plant to the terminal. 

Rattlesnake Gas Field.—The Continental Oil Co. and the Santa Fe 
Corp. had produced oil from a shallow formation in the Rattlesnake 
field, San Juan County, N. Mex., for many years before 1941. This 
production was on a tract of 4,080 acres leased from the Navajo 
Tribe and forming a part of the Navajo Indian Reservation. In 1941 
the Continental Oil Co. leased an adjoining 3,720-acre tract from the 
Navajos and on this lease drilled into a high-pressure gas formation 
at 6,950 feet in late June 1942. The gas was incombustible, and a 
representative of the Geoiogical Survey, supervising the drilling 
operations on the Navajo Reservation for the Navajo Tribe, imme- 
diately sent a sample of the gas to the Amarillo helium headquarters 
for analysis. The analysis indicated a 7.5-percent helium content, 
and the Bureau of Mines arranged with the Continental Oil Co. to 
have tests made of the gas flow and rate of production, with Bureau 
personnel at the well location. These tests, made early in July 1942, 
indicated a large gas reserve at high pressure, and the helium content 
of 7.5 percent was confirmed. On December 1, 1942, the Continental 
Oil Co. assigned this 3,720-acre lease to the Government for $1. 

From a geologic standpoint and for other considerations the 
location of another well to confirm the extent and productivity of the 
gas formation could best be made on the 4,080-acre lease held jointly 
by the Continental Oil Co. and the Sante Fe Corp. Agreements were 
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concluded with the two concerns to allow drilling of this well and its 
subsequent production as needed. The well was completed success- 
fully with & very high capacity, and the combined capacity of the 
two wells is enough to supply the Navajo plant. 

After long and complicated negotiations and study, Congress 
passed an act in June 1947 authorizing the U. S. Department of the 
Interior to conclude agreements with the Navajo Tribe and the two 
oil companies by which the Government obtained full rights in and 
control of this valuable helium reserve. Payments amounting 
to $147,799 in cash were made to the Navajos as advance royalty and 
rental payments, and other payments were made to the oil companies 
for their rights in the gas formation. 'This valuable helium reserve, 
estimated to contain 12 billion cubic feet of gas, from which 788 
million cubic feet of helium can be extracted, is available to the Govern- 
ment in time of need. 

Dismantled Plants.— During the war another plant was constructed 
near Cunningham, Kans., beginning operations on January 17, 1944. 
The plant produced 43,049,000 cubic feet of helium during continuous 
operation from January 17, 1944, to July 9, 1945. At the time con- 
struction was begun it was known that the reserves were small and the 
life of the plant would be limited, but better locations were not known 
and the plant served the wartime requirements well. After the war, 
the plant was dismantled, and equipment not needed at the other 
plants was disposed of as surplus. 

In 1938 the Government purchased two small, privately owned 
helium plants from the Girdler Corp., at Thatcher, Colo., and Dexter, 
Kans. The Thatcher plant had produced only about 3 million cubic 
feet of helium during its operation by the Girdler Corp. from Sep- 
tember 1929 to June 1930, and the capacity of the plant under the most 
favorable conditions would have been very limited and helium pro- 
duction very costly. For these reasons the Secretary of the Interior 
approved disposal of the plant in July 1944, and all surplus equipment 
was sold. An exhaustive study of the Dexter, Kans., plant and its 
possible gas supply indicated that operation could not be justified, 
so it too was dismantled and all surplus equipment sold. 

Conservation of Helium.—Immediately after the close of the war 
period, demands for helium dropped sharply, so that only one plant 
was necessary to supply all demands. The 60-million-cubic-foot 
annual capacity of the Exell plant was more than enough to supply 
the demand, and in January 1945 the Bureau of Mines began a con- 
servation program by injecting the excess helium from the Exell plant 
into the Government-owned Cliffside field. As there is little differ- 
ence in the cost of operating a helium plant below capacity rates as 
compared with full capacity rates, substantial conservation of helium 
has been effected at low cost by storing the excess production of the 
Exell plant in the Cliffside field. In the last 6 months of the fiscal 
year 1945—from January to June 1945, inclusive—20,629,400 cubic 
feet of helium were so conserved by injection into the Cliffside field. 
In fiscal year 1946, 28,930,020 cubic feet were saved, and in the fiscal 
year 1947 the total was 5,933,250 cubic feet. From July 1947 to 
December 31, 1947, the volume injected was 13,707,420 cubic feet, 
or a total of 69,200,090 cubic feet in the 3-calendar-year period. 
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SHIPMENTS AND USES 


Shipments.—The Navy continues to use more helium than any 
other agency of the Government, principally for inflation of lighter- 
than-air craft, for welding, for aerological studies, and in diving 
operations. The accompanying table indicates shipments of helium 
to the various Federal agencies during the past 7 fiscal years. 


Shipments of helium in the United States, 1941-47 (fiscal years), in cubic feet 


Shipments to Federal Government Sales for private use 
Fiscal RT Total 
Army and Scientific : 
VU | Navy | Weather | other Total and | Medical} Total | s 
y ureau Federal 0 commer- 
agencies cial 
1041...... 6, 903, 830 | 3,716,135 | 3,066,845 | 13, 686, 810 766, 856 | 480,084 | 1,246,940 | 14, 933, 750 
1942__...- 16, 173, 670 | 5,062,400 | 6,470,305 | 27, 706,375 573, 880 | 405,125 979,005 | 28, 685, 380 
1943. ..... 52, 105, 7 5, 214, 280 | 3, 084, 180 60, 404, 240 631, 994 427,661 | 1,059, 655 61, 463, 895 
1944__....|120, 785, 059 | 6,377,815 | 1, 432, 730 | 128, 595, 604 | 1, 588, 900 598, 905 | 2,187,805 | 130, 783, 409 
ER 91, 893, 654 | 7, 234,320 | 7, 502, 250 | 106,-630, 224 | 2,850,023 | 527,077 | 3,377,100 | 110, 007, 324 
1046. ....- 12, 027, 705 | 9, 409,155 | 9,886, 040 | 31,322, 900 | 3,645, 246 | 603,879 | 4,249,125 | 35,572,025 
Tests ,871, 7,752,620 | 7,161,915 | 43,786,335 |11, 462, 978 |1,863, 757 |13,326, 735 | 57, 113, 070 


The table also shows the volume of helium sold to non-Government 
purchasers. To date, the Bureau of Mines has executed more than 
500 contracts with private concerns for the delivery of helium. 
Many large gas-distributing companies maintain stocks of helium for 
resale in practically all large cities in the United States and in many 
of the smaller ones. 

Uses of Helium.—Helium is used both by Federal agencies and 
commercial concerns for inflating airships; for meteorology; for 
welding magnesium, aluminum, stainless steel, and other metals and 
alloys; in medicine in connection with the administration of anes- 
thetics and in admixture with oxygen for the relief of severe cases of 
asthma; and as a tracer for following the movement of gas in under- 
ground petroleum reservoirs. Scientifically, liquid helium is being 
used to produce the lowest temperatures ever attained, and funda- 
mental studies of great significance in physics and thermodynamics 
are in progress with the aid of the liquefied helium. 


PRICES 


Public sale of helium by the Bureau of Mines was authorized by an 
amendatory Helium Act approved September 1, 1937. Regulations 
provided that the price to be paid by commercial users for helium 
would be based on actual costs during each fiscal year. Amended 
regulations were put into effect on February 16, 1947, and these regu- 
lations provided the following prices to be paid by public users: Helium 
sold for medical use and delivered in tank cars, trailers, or multiple- 
cylinder units—$11 per thousand cubic feet; helium sold for medical 
use and delivered in standard cylinders containing about 200 cubic 
feet each—$13 per thousand cubic feet; helium sold for scientific 
and commercial use and delivered in tank cars, trailers, and multiple- 
cylinder units—$13 per thousand cubic feet; and helium sold in stand- 
ard cylinders for scientific and commercial use—$15 per thousand 
cubic feet. These prices are for deliverv at the plant. 
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GENERAL SUMMARY 


HE iron-ore industry, operating under conditions relatively free of 
[strikes in 1947, attained a production 31 percent greater than dur- 

ing 1946. In spite of this and a favorable Great Lakes shipping 
season, output was less than in the peak war years 1942—44. All ac- 
tive districts in the United States increased production in 1947, and 
imports of foreign material nearly doubled those in 1946. Canada and 
Chile continued to be the two most important sources of foreign iron 
ore in 1947; but Sweden, which normally ships relatively small 
quantities to the United States, shipped well over 1 million tons to 
furnaces on the eastern seaboard. A trend showing the Lake Superior 
district becoming relatively less important as & source of iron ore 
continued in 1947. "That district, which supplied 85 percent of do- 
mestic production in 1945, furnished 83 percent in 1946 and 82 percent 
in 1947. This trend is magnified when the increasing reliance on 
imported ore is considered. Accordingly, the Lake Superior district 
furnished 83 percent of the tota] supply in 1945, 80 percent in 1946, 
and only 78 percent in 1947. "This trend is expected to continue as 
an inevitable result of several factors: (1) The expansion of steel facili- 
ties in domestic areas that do not depend upon Lake Superior iron 
ores, particularly western and east coastal areas, (2) & depletion of 
high-grade, direct-shipping iron-ore reserves in the Lake Superior 
region, resulting in shipment of less ore from that area, and (3) the 
rapid development of high-grade iron-ore deposits in foreign countries, 
especially Labrador and Venezuela. 

The limitations in increasing iron-ore production in the United 
States loomed as the major obstacle toward increasing steel expansion 
after 1947. Steel expansion of approximately 2,000,000 tons scheduled 
at the close of 1947, will add an equal amount to requirements for iron 
ore, and inasmuch as only small increases in capacity for Great 
Lakes shipping were under construction, it appeared that this addi- 
tional requirement for iron ore would be met from foreign sources. 
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Salient statistics of iron ore in the United States, 1944-47 


a SE e EE rr | RE LTS) EE pth TSS 


Crude iron ore: 
Production by districts: 


Lake Guperior gross tons. - 
Goutbheastern. ..----------------- do.... 
Northeastern... ooo. do.... 
Western... do. 
Production by mining methods: 
AA do.... 
Underground...................- do.... 


Production by types of ore: 


Hematite- ` do.... 
Brown ore d0-... 
Afaenettte eege EE Ne do.... 
Carbonate. `. do.... 
Shipments___....-..--.-.-.-------.-- do.... 


Iron ore (usable; less than 5 percent Mn): 
Production by districts: 


Lake Superior.............. gross tons.. 
Houtheastern 2... ---. do.... 
Aor MH E FT EDU Yo: do.... 
Western ono soccer emere do.... 
Undistributed (byproduct ore). _ do.... 
Production by types of product: 
BA 1. AR do.... 
Goucen trates EE do 
1050 AAA E E TN do- 
Byproduct material (pyrites cinder 
and sinter)).............. gross tons.. 
Production by types of ore: 
Hematite... coc cewek do.... 
BIOWH OO meer do.... 
Maenetite.:... roodo do.... 
o AMA do.... 
Byproduet material (pyrites cinder 
and sinter................ gross tons.. 
A conl A do.... 
A hoe DOES, 
Average value per ton at mine. ........ 
Stocks at mines Dec. 31......... gross tons.. 
oy Ee ee Soto tists do. 
Malle. EE 
AA AE gross tons. . 
Malug uta ca lies de si loli ds 
Consumption................... gross tons.. 
Manganiferous ore (5 to 35 percent Mn): 
Shipments---------------------- gross tons.. 
ECH TEE 


88, 294, 284 
11, 469, 700 
7, 749, 541 
3, 506, 620 


111, 020, 145 


82, 393, 899 
28, 626, 246 


111, 020, 145 


96, 238, 818 


111, 020, 145 
8 
112, 073, 286 


79, 111, 320 
7, 121, 676 
3, 949, 396 
3, 442, 405 

592, 908 


94, 117, 705 


73, 260, 136 
16, 648, 364 
3, 616, 297 


592, 908 


94, 117, 705 


86, 726, 870 
1, 218, 509 
5, 578, 807 

611 


592, 908 


94, 117, 705 


95, 135, 675 
$256, 885, 512 


1, 327, 324 
$3, 855, 946 


Ee aere 


88, 376, 393 


85, 451, 692 
9, 616, 593 
7, 686, 338 
3, 557, 776 


106, 312, 300 


78, 935, 218 
27, 377, 181 


106, 312, 399 


92, 161, 239 
4, 397, 650 
9, 752, 711 

799 


106, 312, 399 
106, 538, 036 


74, 821, 045 


"517, 440 


67, 768, 993 
16, 812, 961 
3, 276, 999 


517, 440 


88, 376, 393 


81, 294, 688 
942, 

5, 620, 810 

545 


517, 440 


88, 376, 393 
88, 136, 715 


$243, 760, 986 
2.77 


4, 431, 970 
1 1, 197, 925 


3 86, 158, 495 


1, 359, 691 
$3, 513, 666 


area 


84, 194, 481 
83, 985, 686 


67, 014, 550 
9, 278, 832 
5, 136, 313 
2, 764, 786 


84, 194, 481 


63, 859, 082 
20, 335, 399 


84, 194, 481 


74, 127, 099 
3, 598, 474 
6, 468, 184 

724 


59, 042, 154 


70, 843, 113 


54, 014, 466 
13, 799, 046 
2, 522, 698 


506, 903 


70, 843, 113 


506, 903 
70, 843, 113 


70, 090,'410 


$215, 006, 427 
3.07 


$10, 370, 675 
$5, 492, 549 


72, 174, 844 


1, 045, 699 
$3, 196, 711 


1947 


1 88, 420, 140 
11, 031, 102 
8, 698, 983 

5, 821, 989 


113, 972, 214 


85, 624, 658 
28, 347, 556 


113, 072, 214 


113, 972, 214 
113, 918, 585 


1 76, 531, 769 


93, 091, 520 


71, 121, 676 
17, 058, 162 
4, 368, 959 


542, 723 


— a 


93, 091, 520 


542, 723 


93, 091, 520 


93, 314, 635 
$320, 864, 981 
3. 44 


5, 220, 726 
4, 903, 484 
$22. 095, 876 
$10, 011, 476 


96, 115, 540 


1, 048, 531 
$3, 447, 149 


1 Includes production of 218,833 gross tons of crude ore and 147,787 gross tons of usable ore from Fillmore 


County, Minn., 
2 Revised figure. 
$ Corrected figure. 


which is not strictly in the Lake Superior district. 
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PRODUCTION AND SHIPMENTS 


Domestic iron-ore mines produced crude ore totaling 113,972,214 
gross tons and shipped 113,918,585 tons in 1947—increases of 35 and 
36 percent, respectively, over 1946. Of the 1947 shipments, 37 percent 
was sent to beneficiating plants, and 63 percent went direct to con- 
sumers, as compared with 36 and 64 percent, respectively, in 1946. 
From the crude ore shipped to beneficiating plants, 17,058,162 tons 
of concentrates and 4,368,959 tons of sinter were produced. In addi- 
tion, 542,723 tons of byproduct ore in the form of cinder and sinter 
were produced by the pyrites industry during the year. In all, 
93,091,520 gross tons of usable ore were produced at mines and mills 
in 1947. Of this quantity, 71,121,676 tons were suitable for consump- 
tion as mined without requiring further concentrating. The output 
in 1947 came from 217 mines, of which 35 mined over 1,000,000 tons 
of crude ore each. In addition to the mines, one plant treating tailings 
produced in previous years contributed toward the total output of 
usable ore. Minnesota, with 62,492,916 tons, supplied 67 percent of 
the usable ore, compared with 49,290,807 tons or 70 percent in 1946; 
and Michigan, with 12,577,462 tons, or 13 percent, was the second 
largest producer. These two States and Wisconsin, with 1,461,391 
tons or 2 percent, constitute the Lake Superior region, which supplied 
82 percent of the domestic output. About three-fourths of the iron ore 
mined in both 1946 and 1947 came from open-pit mines. 

Shipments of usable ore from mines totaled 93,314,635 gross tons 
in 1947; of this quantity, 71,233,371 tons (76 percent) were direct- 
shipping ore for use in iron and steel furnaces. Total shipments also 
include 35,512 tons of ore for cement manufacture, 10,122 tons for 
paint, and 12,260 tons for miscellaneous purposes. Shipments of 
byproduct ore for use in iron and steel included in the total shipments 
amounted to 644,447 tons in 1947, valued at $3,236,170. 
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FIGURE 1.—Trends in production of iron ore in the United States, 1880-1947. 


Crude iron ore mined in the United States, by States and mining methods, 1946-47, 
in gross tons 


1946 1947 
State SH 
Open pit ec Total Open pit ound Total 

Alabama....._...-..---------- 2,258,405 | 5,708,318 | 7,966,723 | 2,820,800 | 60,757,072 9, 578, 472 
California....................- 340, 491 |............ 340, 491 :404 E sss ; 
Colorado---.------------------ 340 |. eno SLE esc A PT 
Georgia......................- 1,303,395 |............ 1,303,395 | 1,444,520 |............ 1, 444, 520 
Michigan. ...................- 811,628 | 7,945,174 | 8,756,802 | 1,191,118 | 11,466,289 | 12,657,407 
Minnesota ----------------- 54, 907,909 | 2,287,096 | 57,195,005 | 71,110,817 | 3,190,525 | 74,301,342 
Missouri.....................- 381,072 |............ 381,0 — 603, 1, 606 , 168 
Te EE 9:200 |--.--------- 3, 5, 452 |............ 5, 452 
AY y A EOE 831, 522 831,522 AAA 938, 404 938, 404 

ew York 
Pennsylvania EE EE 2, 432, 276 1, 881, 229 4, 313, 505 l 3, 880, 381 3, 880, 198 1, 760, 579 

ie Ae ae ce cect eee cel 4c ^. s eem eee 8, H TE ewes 8, 110 
NEE 103,091 |............ 103,091 | 1,303,343 |............ 1, 303, 343 
LOE <:i a SOPE E ee re 1,917, 176 |... 1,317,176 | 2,823,853 |............ 2, 823, 853 
Washington. ................. SHEEP. PERPE reti tpa dme 2.908 |. occum 2, 268 
Me TE WEE, EE 1,062, 743 | 1,062,743 |------------ 1, 461, 391 1, 461, 391 
AA foc cccecoe WEEN 619, 317 619, 317 |............ 651, 471 651, 471 


Ld a dnd S ES | ED ED 


63, 859, 082 | 20,335,399 | 84,194, 481 | 85, 624, 658 | 28, 347, 556 | 113,972, 214 
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Crude iron ore shipped from mines in the United States, by States and disposition, 
1946-47, in gross tons 


MINERALS YEARBOOK, 1947 


1946 1947 
dii Direct to ¡To benefici ps tto |To benefici 
irect to |To benefici- irect to ¡To benefici- 
consumers jation plants Total consumers |ation plants Total 
Alabeamg. l.l... 4,461,553 | 3,514,475 | 7,976,028 | 5,443,097 | 4,127,889 | 9, 570,986 
California. 219, 141 15, 000 234, 141 373, 574 |------------ 373, 574 
Colorado 340 |------------ SE SM Ee 
ËU A E EE 1,303,395 | 1,303,395 |. .......... 1, 444, 520 1, 444, 520 
Michigan- aces toss Series 8, 449, 102 99, 552 | 8,548,654 | 12, 921, 707 123, 720 | 13,045, 427 
Minnesota... 37,537,956 | 19, 808, 661 | 57,346,617 | 47,168, 713 | 26,841,902 | 74,010, 615 
AER EE 536 380, 536 381, 072 265 4,903 , 168 
En EE 3,299 |..........-- 3, 209 5,452 ee ee 5, 452 
Mad Y Ne ee Ke Ge 656, 843 791, 237 138, 446 788, 243 926, 689 
OW YOIE o ces ; 

Pennsylvania.. 4,196,904 | 4,259,840 |] 192,980 | 7,516,194 | 7,708, 574 
béate -—————— RARE 1 ovrt 9, 651 9, 651 
jio cC EEN 941 02, 000 102, 941 663 | 1,299, 135 1, 299, 798 
Uta aoe osetia eee! 1, 321, 294)1 1,321,334 | 2,821,293 |............ 2, 821, 293 
W ena ono i ENTRO OS ets EIA DOPO secu ese 2,208. EE 2, 268 
Wisconsin. ..................- 1,007,471 |------------ 1,097, 471 | 1,543,099 |------------ 1, 543, 099 
W yoming..................... 619,317 |------------ 619, 317 651,471 eessen 651, 471 
53, 908, 320 | 30,077, 366 | 83,985, 686 | 71, 262, 428 | 42, 656, 157 | 113, 918, 585 


Iron ore mined in the United States, by mining districts and varieties, 1946—47, in 
gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


; New 
Lake Adiron- 
Variety of ore | Superior RE ae dack and ec? E Other Total 
district 8 Cornwall New York 
1946 
Crude ore: 
Hematite....| 67,014,550 | 5, 782,894 |_.__..._._..]_-----------]-___------.- 1,329,655 | 74,127,099 
Brown ore...|...........- 263,000 | 1,247,900 |............|..-.-------- 2, 087, 574 3, 508, 474 
Maenetite- AAA VE AAA 4, 301, 187 831,522 | 1,335, 475 6, 468, 184 
Carbonate: a el ete 724 
67,014,550 | 6,045,894 | 1,247,900 | 4,301, 187 831,522 | 4,753,428 | 84,194, 481 
Iron ore: 
Hematite....| 59,042,154 | 5,581,747 |------------ļ|------------ļ|------------ 1,104,271 | 65, 728, 172 
Brown ore...|...........- 52, 991 207 880 A, AAA 365, 531 686, 402 
Magnetiie A AAA AAA DEER 2, 175, 290 417,529 | 1,328, 167 3, 920, 986 
Cürbonste- A AO O PASA EE 6 
59,042, 154 | 5,634, 738 267,880 | 2,175, 290 417, 529 | 2, 798, 619 | 70,336, 210 
1947 
Crude ore: 
Hematite....| 88,201,307 | 6,971, 251 AS A A etras 1,604, 181 | 96, 869, 038 
Brown ore...|............ 464,000 | 1,527,620 ļ|------------ļ------------ , 587, 5, 579, 464 
Magnetite AA EA tem eec 7,155,911 938,404 | 2,829,305 | 11,523,020 
Carbonates |: osse a eh A PEREA EA 92 
88, 201,307 | 7,435,251 | 1, 529, 919 | 7,755,911 938,404 | 8,111,422 | 113, 972, 214 
Tron ore: 
Hematite....| 76,383,982 | 6, 788, 815 2.209. [25553 5o cei E 1,360,369 | 84, 535, 465 
Brown ore...|..........-- 92, 877 212240. oo A 795, 782 1, 201, 408 
RTE d AAA decis abs 8, 514, 588 467,983 | 2,829,305 6, 811, 876 
CBr DOM ALC ss ossa creuse scis eie PR Ded ee 48 48 
76,383,982 | 6, 881, 692 315,048 | 3,514, 588 467,983 | 4,985,504 | 92, 548, 797 
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Iron ore produced in the United States, by States and varieties, 1946—47, in gross 
tons 


[Exclusive of ore containing 5 percent or more manganese] 


1946 1947 


State 
Brown | Magne- Brown | Magne- E 
Hematite ore tite — Total | Hematite ore tite Total 

Alabama........... 5, 581, 747| 373, 451]........... 5, 955, 198| 6,791, 114| 433, 781].......... 7, 22A, 895 
California.......... 325, 491|........ 7, 692 333,183} 530, 434/__----..-|.-----...- 530, 434 
Colorado........... 5711] MENANDER EN SAO eec MS EMEN eR PME EE 
Georgia.............].......-.. 284, 014|........... 284, 614].......... 295, 007, 205, 002 
Michigan........... 8, 688, GM -|----------- 8, 688, 604/12, 577, 462/_..-..--.-|.--.----.. 12, 577, 462 
Minnesota.......... 49, 290, SO). 49, 290, 807 62, 345, 129|  147,787|.........- 62, 492, 916 
Missouri........... 155, 152 DO Luci 155, 688 171, 091 KEE 171, 3 
Nevada. WEN EE 3, 299 Dp EE i le 5, 452 5, 452 
noe Jersey E ER Seana 417,529;  417,529|..........|.........- 3, 467, So e SS SC 

ew York ,880|.......- S A , 019, 212 
Pennsylvania....... ) o III EE pu LL 

Virginia..........|Jo^7777777 a EE E "3i | AA 6, A34l ---.-.--- 6, 434 
TO sua aa 1,091| 20,517|........... , 608 529|  317,149|.......... 17, 678 
181771: POPE E A ee? 1,317, 176) 1, 317, St AAA ENEE 2, 823, 853} 2, 82, 853 
Washington- -oaee AAA AE EE ee sees EE EES 2, 268 
Wisconsin. ......... 1, 062, 2491. 1, 062, 743| 1, 461, 510) E SERES ‘| 1,461,301 
Wyoming. ......... 619, 2j ii EE D 619, 317 651, ré AA ES 651, 471 


65, 728, 172| 686, 402| 3, 920, 986| 170,336,210|84, 535, 465| 1, 201, 408| 6, 811, 876/292, 548, 79 
Byproduct ore: 3 


Delaware....... 
TROU AAA, ME 606, 908 E cotes 542, 723 


ES | EE | ee fees | ese | eee | eee 


Grand total. - a 728, 172| 686, 402| 3, 920, 986| 70, 843, 113/84, 535, 465| 1, 201, 408| 0,811, 876| 93, 091, 520 


1 Includes 650 tons of carbonate ore. .? Includes 48 tons of carbonate ore. 
3 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in States indicated. 


Shipments of iron ore in the United States, by States and uses, in 1947, in gross 
tons 
[Exclusive of ore containing 5 percent or more manganese] 


Iron and steel 'Total 
- Stat Ce- | paint! one 
ate : ain cella- 
Direct ment 
shipping | Sinter! onc UC OMS pies Value 
ore 
Mined ore: 

Alabama........ 5, 443, 097 | 1,330, 496 433-063 Voss foe ise iun eoi 7, 207, 556 | $23, 436, 620 
California....... 353, NIU | AA racc heut 19:739. AA APA 373, 574 (2) 
E AT IEA AA AAA EU t LA ERN, EP ACH 295, 992 603, 485 
Michigan........ 12, 921, 707 |..........- 43 E sche (EEE sea ets 12, 965, 482 | 40,782,975 
Minnesota....... 41, 168, 713 295, 045 |14, 972, SH Y A A A 62, 436, 102 | 203, 614, 336 
Missouri........ 212-15. 2 171,091 |]. x 53 171, 356 (2) 
Nevada.......... 0,402 EE, eter EE timui etes 5, 452 (3) 
ad dd diss es ad uae bes. 314, 227 " 2i ee ind 6, et 468, 895 3, 689, 832 

ew York....... ; i 4,041 
SE M A jp, 746,448 | 487,041 |f $549 y 4,710 [ 4041 \s, 431, 593 | 26, 208, 379 
'Texas............ DN A 288, 501 1 ES DT 109 289, 273 (2) 

NoD 2, 818, 868 |.........--].----------] 2,425 |........|........| 2,821,293 | 2,860, 739 

WARPING AAA EE AA SE, AS 5,412 | 1,370 6, 782 
Washington E PEA AAA EN 2, 208 A E 2, 268 (2) 
Woon ala 1943: 099 AA A PA ee A 1, 543, 099 (2) 
Wyoming....... O51 ME va tonne REDE MEE Seek RENNES 471 (3) 
Undistributed "NW — om women recte DE son A MISI EM 2 10, 342, 445 


71, 233, 971 | 4,371, 989 |17, 006, 934 | 35, 512 | 10, 122 | 12, 260 |92, 670, 188 | 317, 628, 811 
Byproduct ore: ? 


Delaware........ 
METER ORES AA D, Sonne baise 644, 447 3, 236, 170 


EHE | reo | eee | eee | oe 


Grand total. ` .|71, 233,371 | 5,016, 436 |17, 006, 934 | 35, 512 | 10, 122 | 12, 260 |93, 314, 635 | 320, 864, 981 


1 Exclusive of sinter produced at consuming plants. 
2 Values that may not be shown separately are combined as “Undistributed.” 
3 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 
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PRINCIPAL MINES 


In this discussion the size of a mine is determined by the quantity 
of crude ore excavated. Consequently, mines providing low-grade 
ores that require concentration will be comparable in size to those 
producing similar quantities of direct-shipping ore. Thirty-five mines, 
each yielding more than 1,000,000 gross tons of crude ore, produced 
59 percent of the United States output in 1947. Of these producers, 
24 were in Minnesota, 4 in Alabama, 4 in New York, 1 in Pennsylvania, 
1 in Utah, and 1 in Wisconsin; 24 were open-pit operations, 7 under- 
ground, and 4 combination mines. Except for 6 mines that produced 
magnetite, all the million-ton mines produced hematite in 1947. In 
1946, 19 mines, producing more than 1,000,000 tons of ore each, 
furnished 48 percent of the United States output. 

There were 37 mines in 1947 that produced 500,000 to 1,000,000 
tons of crude ore each. These mines produced about one-fifth of the 
United States total of crude ore, and four-fifths was obtained from 
mines with production of over half a million tons of crude ore. These 
mines are listed in detail in the following table. 


Iron-ore mines in the United States in 1947, by size of crude output 


Production (gross 


tons) 
: Range or dis- Mining 
Name of mine State Nearest town trict method d 
Sable 
Crude ore Oro 
c E Minnesota..| Hibbing......- Mesabi.......- Open pit....| 9,480,279 | 9, 298, 330 
ers. 
Rouchleau..........|..... do....... Virginia.......|..... ul, A EE do. 4, 957, 550 | 4,957, 550 
Mountain Iron. ....|..... Lo RM. EE co CAP SSS 511 E AO do.....- -| 2,829,120 | 2,749, 354 
Shaw (Stockpile)....|..... do......- Franklin......|..... dO: enced exes 00.24.25 2, 749, 445 | 2, 749, 445 
Hill Annex. ........]|..... do... Calumet. .....|..... GO MNA. De do....... 2, 707, 273 | 1,645, 851 
Maboning..........|....- do------- Hibbing.......|..... d0.2 EEN do....... 2, 392, 138 | 2,392, 138 
Monroe-Tener......|..... do.....-- Chisholm |..... do. ono ass do. 2, 363, 938 : | 
RI8S0f.. 2] A do... Fraser City...|....- doli do......- 2, 053, 520 | 2, 053, 520 
Benson............. New York..| Star Lake..... Adirondack...|..... do....... 1, 879, 682 652, 977 
Iron Mountain. .... Utah........ Cedar City....| Iron Mountain|..... do- 1, 860, 123 | 1, 860, 123 
Spruce.............. Minnesota..| Eveleth....... Mesabi........| Combined..| 1,819, 273 | 1, 819, 273 
Gross Marble.......|..... do.....- -| Marble........|....- do. usc Open pit....| 1,803,777 | 1,082, 368 
Hill-Trumbull......|..... tr E EE do EE O dO. EE GE do....... 1, 757, 169 700, 840 
Muscoda. .......... Alabama....| Bessemer...... Birmingham..| Und e r-| 1,620, 654 |! 4,598, 071 
ground. 
Wenonah...........|...- m NN ERU A ens G0 m DR GE 1, 610, 096 (2) 
Morrison........... Minnesota..| Coleraine. ....| Mesabi........| Open pit....| 1,605,969 | 1,087, 635 
Canisteo............|..... EE RER 7o fo ARA EE er A A EE 1, 586, 854, 638 
OIS01 oe EE do....... Cooley........|....- e TEE GE do 1, 551, 040 617, 357 
Cornwall........... Pennsyl-| Lebanon...... Cornwall...... Combined. . 
vania. 2, 773, 642 | 1, 724, 604 
New Bed-Harmony | New York..| Mineville..... Adirondack...| Under- 
and Old Bed. ground. 
Ishkooda........... Alabama....| Bessemer...... Birmingham. .|....- do....... 1, 419, 999 (2) 
Susquehanna. .-...-- Minnesota..| Hibbing....... Mesabl.......- Open pit....| 1,279,300 | 1,108, 520 
Embarrass..-.......|....- Al Biwabik......|..... a (o WEE, EE do... 1, 253, 148 | 1, 253, 148 
Chateaugay........- New York..| Lyon Moun- | Adirondack...| Under-| 1, 375, 046 
tain. | ground. 
MacIntyre..........|....- do....... 'Tahawus......|.....do......... Open pit....| 1,236,380 475, 163 
Pyne............... Alabama....| Bessemer...... Birmingham..| U nd e r-| 1,208,175 | 1,208,175 
ground. 
Holman-Brown.....- Minnesota..| Taconite...... Mesabi.......- Open pit....| 1,205, 565 768, 192 
Montreal........... Wisconsin...| Montreal...... Gogebic......- Und e r-| 1,153,196 | 1,153,196 
ground. 
Portsmouth Group.| Minnesota..| Crosby........ Cuyuna......- Open pit....| 1,113, 786 823, 311 
Galbraith...........|..... do......- Nashwauk....| Mesabi........]....- d6- eier 1, 085, 184 505, 542 
RENE eec nose do.......| Eveleth.......|....- do......... Combined..| 1,059,903 | 1,059, 903 
Hewkins............|....- do....... Nashwauk....|.....d0........- Open pit....| 1,049,024 ; 
Mississlppi.........|....- do..:.-.2 Keewatin.....|....- do... EEN do... ee 1, 026, 503 779, 684 
Pillsbury......... EN GE do....... TEE, WEE VT, SE Combined..| 1,017,987 | 1, 017, 987 


See footnotes at end of table. 
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Iron-ore mines in the United States in 1947, by size of crude output—Continued 


Name of mine 


Hodge Mining Co.. 
South Rust........- 


Longyear..........- 
Buck-Zimmerman.. 


Wabigon............ 
Godfrey. ...........]|...-. do 


Plymouth.......... 
Pioneer............. 


Davis-Geneva and | Michigan... 


West Davis. 


Hiawatha Nos. 1 and 


Cambria-Jackson 
Penokee. ...........]...-- 


Newport............]....- 


Russellville No. 14.. 
Athens............. M 


Douglas. ........... 
Iron Mountain. .... 


Mount Haven 
Serub Oaks......... 


Output of 72 mines producing more than 500,000 tons crude ore each 
Output of 12 mines producing 400,000 to 500,000 tons crude ore each 
Output of 18 mines producing 300,000 to 400,000 tons crude ore each 
Output of 24 mines producing 200,000 to 300,000 tons crude ore each 
Output of 23 mines producing 100,000 to 200,000 tons crude ore each 
Output of 14 mines producing 50,000 to 100,000 tons crude ore each 
Output of 54 mines producing under 50,000 tons erude ore each 


Grand total United States (217 mines) 


Hibbing....... 
Grand Rapids. |..... do 
cs do 
'Taylorsville.. 
Hibbing.....-- 
Bovey. .......|--.-- do 


Iron River. --- 


Iron River.... 
Ishpeming.... 


Bessemer...... 


Russellville. ` ` 


tain. 
Jacksonville... 


Range or dis- 
trict 


Mesabi........ 


Mesa 


MIT NES do 


Ishpeming....| Marquette....| Under- 


Menominee... 


Mesabi 
oe IE do 


Gogebic 


Gogebic 


Menominee 


Gogebic 


Gogebic 
Cups m do 
Marquette 
Birmingham 
Gogebic 
Russellville... 
Marquette....| Und 


Iron Moun- 


tain. 


Eastern Texas.| Open pit.... 
Northern N.J.| Under- 


Produetion (gross 
tons) 


Usable 


ore 


1, 011, 904 


766, 963 
734, 004 
729, 669 


628, 935 
630, 619 


598, 594 
612, 430 


605, 801 
600, 731 


587, 352 


3 756, 928 
113, 972, 214 |92, 548, 797 


1 Includes Ishkooda and Wenonah. 
2 Included with Muscoda. 
3 Includes output from 1 plant treating tailings. 


SINTER 


Domestic sintering plants in 1947 used 12,529,497 gross tons of iron 
ore, 4,693,840 tons of flue dust, 625,463 tons of pyrites cinder, 17,262 
tons of manganiferous ore, and 237,974 tons of mill cinder and roll 
scale to produce 16,188,522 tons of sinter—a conversion yield of 89 


percent, 
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Sinter production in 1947 came from plants at mines, blast-furnace 
plants, and custom mills. Of the sinter produced in the United States 
in 1947, 27 percent was made at mine plants in 4 States, and 73 
Zeie was produced at blast-furnace plants and custom mills in 13 

tates. 


Production and consumption of sinter in the United States, by States, in 1947, in 


gross tons 
Sinter consumed 
State Sinter produced 
In blast fur- In steel fur- 
naces naces 
A lâ DRIN Acc case ute etek E 1, 698, 152 1, 833, 937 89, 341 
e He RT EE 
COJOTAdO GE 979, 899 9/5114 AA 
WGA) EE ao 
RE E 113 408. E E 
AAA A A a eA 678, 136 682, 667 13 
A A A AAN A A 952, 959 892, 555 56, 956 
UA A AA AA AAA e O o GE 
Kohbudcky. cs ounce Eet 
‘PODMCSSCO scans eo ase A AN 428, 291 365, 406 64, 069 
West ET conca caidos dai oes 
WIICHIBON EE ; 275, 461 63, 808 
EE Eeer Ee 205.045 | E E 
INOW: YOLK corone steel ease een ee unicos 3, 153, 876 1, 114, 481 115, 361 
BT seh ahi Le e EE 3, 641, 645 3, 978, 265 363, 219 
A sce se ate ee ee oe ae 3, 899, 577 3, 839, 900 260, 217 
16, 188, 522 13, 959, 786 1, 012, 984 


REVIEW OF LAKE SUPERIOR DISTRICT 


Production and Shipments.—Although supplying proportionately 
slightly less iron ore in 1947 than in former years, the Lake Superior 
district was by far the major source of domestic ore, and output from 
the region increased 29 percent over 1946. "The Mesabi, largest of the 
six producing ranges, supplied 77 percent of the district total and 63 
percent of the United States total compared with 79 and 66 percent, 
respectively, in 1946. A total of 76,383,982 tons of iron ore was 
reported shipped from the six ranges in the Lake Superior district 
during 1947. In addition to this, 147,787 gross tons were produced 
and shipped from Fillmore County in southern Minnesota, which is 
not considered part of the true Lake Superior region, and 926,405 tons 
of ore containing (natural) over 5 percent manganese (all from 
Minnesota) were produced, making a total output of 77,458,174 tons 
of all grades. Shipments from the district consisted of 933,001 tons 
of manganiferous ore, 147,787 tons of iron ore from Fillmore County, 
and 76,924,212 tons from the six ranges, or & total shipment from 
mines of 78,005,000 tons. 

Production and shipments from Canadian mines in the Lake 
Superior district are not included in these statistics. Shipments from 
those mines in 1947 totaled 1,805,927 gross tons. Of this quantity, 
599,679 tons came from the Helen mine in the Michipicoten district, 
and 1,206,248 tons were shipped from the Steep Rock mine in the 
Steep Rock district. 

The Lake Superior Iron Ore Association reported 76,258,079 tons 
of iron and manganiferous ores shipped to upper lake ports from 
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United States mines in 1947, an increase of 28 percent over 1946. 
All-rail shipments totaled 1,722,739 tons in 1947 compared with 
1,491,856 tons in 1946. The 1947 shipping season was of about 
average duration, opening on April 13 and closing December 6. 
Iron mining in the Spring Valley area in Fillmore County, south- 
eastern Minnesota, was resumed in 1947 after being inactive since 
1943. This ore differs from the Lake Superior iron ore in that it is 
limonite or brown ore and is of different origin, being of the bog type. 
The ore is washed before using and moves all-rail to Granite City, Ill. 


Iron ore produced in the Lake Superior district, by ranges, 1854-1947, in gross 
tons 
[Exclusive after 1905 of ore containing 5 percent or more manganese] 


Year Marquette | Menominee| Gogebic | Vermilion Mesabi Cuyuna Total 
1854-1942. ....... 219, 372, 935 |196, 081, 245 |231, 601, 023 |72, 455, 525 |1, 248, 701, 856 |29, 642, 750 |1, 997, 855, 334 
1943. ...........- 5, 680, 727 | 5,366,595 | 5,877, 215 | 1, 782, 237 65, 334, 939 | 1, 747, 304 85, 789, 017 
1944 4,720,253 | 4,288,830 | 5,224,142 | 1,466,816 | 61,994,023 | 1,417,256 | 79,111, 320 
1946 src 4, 816 | 4,140,239 | 4,395,653 | 1, 481, 007 58, 355, 320 | 1, 784, 010 74, 821, 045 
1946. ............ 3, 455, 961 2, 602, 308 | 3,633,078 | 1, 232, 008 46, 678, 679 | 1,380, 120 59, 042, 154 
lr AAA 5,070, 631 | 3,741,217 | 5,227,005 | 1, 471, 879 58, 772, 404 | 2, 100, 846 76, 383, 982 


Total. ....|242, 965, 323 |216, 280, 434 |255, 958, 116 |79, 889, 472 |1, 539, 837, 221 |38, 072, 286 |2, 373, 002, 852 


Analyses.—The following table shows the average analyses of all 
ore shipped from the Lake Superior district for the past 5 years. 
The remarkable consistency in the analysis from year to year is 
noteworthy, although an increasing percentage of concentrating-grade 
ores is produced in the district. 


Average analyses of total tonnages (bill-of-lading weights) of all grades of iron 
ore from all ranges of Lake Superior district, 1943-47 


[Lake Superior Iron Ore Association] 


Iron oat 
Phosphorus| Silica Manganese} Moisture 
Year Gross tons E (percent) | (percent) | (percent) | (percent) 


o e etna Kane tere fern ey 


Reserves.—The accompanying tables show reserves of iron ore in 
Michigan and Minnesota. It should be borne in mind that these data 
represent only taxable and State-owned reserves and do not represent 
the total that may be expected to become available. Additional 
tonnages are added to the reserve figures each year, and undoubtedly 
ultimate production in the Lake Superior district will greatly exceed 
that indicated by present reserve tonnages. 

The Wisconsin Department of Taxation estimated reserves of iron 
ore in Wisconsin to be 6,000,000 tons on Januaryal, 1948. 

Technologic Developments.—Improvements in mining efficiency in 
the Lake Superior district in recent years have been effected largely 
through advances in equipment and methods, as well as the addition 
of new equipment for more efficient handling of ore and overburden 
from mines to cars. Truck haulage has become more important in 


RON ORE 611 


bs 
Iron-ore reser\ Michigan, January 1, 1944-48, in gross tons 


gan Department of Conservation] 


Range 1944 1945 1946 1947 1948 
y SS 32, 791,848 | 32,686,550 | 31,828,392 | 31,331,775 31, 937, 142 
S CST AM ies A 49, 652,024 | BL 357, 761 51, 648, 430 | 62, 228, 925 66, 636, 928 
BENED EE 53, 902, 631 50, 376, 403 48, 260, 784 49, 298, 678 51, 462, 819 
Total Michigan. .......... 136, 346, 503 | 134,420,714 | 131,737,606 | 142, 859, 378 150, 036, 889 


Unmined iron-ore reserves in Minnesota, May 1, 1943-47, in gross tons 


[Minnesota Department of Taxation] 


1943 1944 1945 1946 1947 
IO qo ME 1, 043, 804, 391 | 1,020, 138, 504 | 962, 290, 748 924, 903, 098 922, 401, 348 
VC ues ho tarn 18, 449, 980 12, 636, 820 12, 349, 903 11, 523, 341 10, 699, 576 
EE AAA 63, 559, 455 62, 059, 815 59, 659, 027 59, 061, 587 55, 756, 200 


— — — ——— | irre ree OO 


Total Lake Superior 
district (taxable). ...| 1,120, 813, 826 | 1,094, 835, 139 | 1, 034, 299, 678 995, 488, 026 988, 857, 124 
Fillmore County. ........... 259, 859 ¿IRA IIA EAN 186, 700 
State ore (not taxable)....... 16, 672, 818 13, 000, 996 19, 865, 715 19, 950, 255 11, 600, 524 


— —————— Od OS dr Cr ———————— —— 1 OOO OOOO 


Total Minnesota. ..... 1, 137, 746, 503 | 1, 108, 067, 528 | 1, 054, 165, 393 | 1, 015, 438, 281 | 1, 000, 644, 348 


the pits, and Diesel locomotives have been replacing steam for large 
pits using rail haulage. ‘Trucks as large as 35 gross tons capacity are 
in service at some of the mines. Larger units are being used for 
stripping, and drag-line excavators have become important. The 
latest means of transporting ore from the pits to railroad cars is through 
the use of long conveyors. At the end of 1947, 13 operations 
employed belt conveyors for this purpose. One beneficiating plant 
under construction will use pumps to transport the ore in suspension 
pipes to the concentrating plants. 

It is evident that underground mining will become relatively more 
important in the Lake Superior district, and companies are giving 
more emphasis to the importance of reducing mining costs in under- 
ground mines to meet other competition. This is true also in con- 
centrating plants, as the concentrating-grade ores will be used in 
greater tonnages in the future. The possibility of using flotation as 
a concentrating medium is not being overlooked, but this appears 
to depend upon developing cheaper reagents and improved processes 
for sintering the fine concentrates. Research on these problems was 
centered largely at laboratories of the Battelle Memorial Institute in 
Columbus, Ohio: ore-dressing laboratories at the M. A. Hanna Co. 
at Hibbing, Minn. ; and the Jones & Laughlin laboratory at Negaunee, 
Mich. The inevitable trend toward using taconite concentrates 
utilizing the low-grade magnetic ores in the eastern Mesabi range 
resulted in the decision to construct a small commercial concentrating 
plant at Aurora, Minn., to yield 200,000 tons of product annually. 
This plant was scheduled to go into production in 1948. Plans were 
also being made for constructing large commercial plants to utilize 
these materials. 
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Average costs, per gross ton, of mining iron ore at underground mines and at 
siliceous open pits in Michigan in 1947 ! 


Underground 
Item M " ere 
: ar- enomi- open pits 
Gogebic quette nee Average 
Cost of mining: 
E "EE $1.7502 | $1.9747 | $1.3634 | $1.7181 $0. 3435 
Cirfop( PALA RAE AZ ARIAS AA . 7283 , 7377 . 6380 . 7034 . 2814 
PR 1. Foro E PES EE 1846 0585 . 2092 1416 . 0388 
jio. AA APA EIE DONE AR . 2566 . 2120 , 1380 . 2012 . 0615 
ios auo ARE IO A CERE . 2174 . 1595 . 1929 . 1862 . 1138 
Pa uas n oru ip qp HA A O 2. 1174 1. 7670 1. 8588 1. 9091 1. 7626 
(Te AI E sa uei IAS or e a . 0645 . 0185 . 0863 . 0516 . 0468 
TON DORE. LL buts F RSS ORE DEURASGA MARS 5. 3190 4. 9279 4. 4866 4. 9112 2. 6484 
aka Eris VAIO DEF WOM i oi eese ui da ch wx ai o brace doni 5. 9579 5. 8607 5. 4364 5. 7559 3. 2777 
HONS An RA . 6389 . 9328 . 9498 , 8447 . 6293 
Other costs: 
AA n E ud ae Rex Rana» . 9946 . 2210 . 2459 . 2754 . 0988 
Inter on NEGER 3HODES LL Lena ie adel IAEA . 0142 . 0066 . 0078 . 0020 
Federal income and excess profits................ . 2178 . 1866 . 3174 . 2345 . 1119 


1 Pardee, F. G., Kennedy, Bruce E., General Statistics Covering Costs and Production of Michigan 
Iron Mines: Michigan Dept. of Conservation, Geol. Survey Div., 1947, 9 pp. 
2 This figure does not represent true profit, as much ore is sold below the Lake Erie price. 


MINING BY STATES 


Alabama.—Production of crude iron ore in Alabama, the third 
largest producing State, increased 20 percent over 1946, considerably 
less than the 35-percent gain in the United States as a whole. The 
rise in Alabama output was the result of increases of 21 percent and 
19 percent in red ore and brown ore, respectively. The Tennessee 
Coal, Iron & Railroad Co. was again by far the largest shipper of red 
hematite from Alabama during 1947. It shipped ore from its Red 
Mountain mines, comprising the Muscoda, Ishkooda, and Wenonah 

oups. Most of this ore is shipped direct after crushing and blending, 

ut approximately one-fourth of the ore, consisting of fines, was 
sintered before use. The Republic Steel Corp. shipped mostly sinter 
from its Spaulding operation and direct-shipping hematite from the 
Edwards mine in Jefferson County. The Sloss-Sheffield Steel & Iron 
Co., Woodward Iron Co., and Hooper Construction Co. all shipped 
red ore from mines in Jefferson County. The hematite shipped from 
Alabama during 1947 averaged (natural) 35.96 percent Fe, 0.15 per- 
cent Mn, 0.28 percent P, 16.14 percent SiO», 14.84 percent CaO, and 
2.44 percent H;O. 

Brown ore was shipped from one mine in Tuscaloosa County in the 
Birmingham district, five mines in Franklin County, and one mine in 
Colbert County—both in the Russellville district—and one mine in 
Calhoun County, three in Cherokee County, and two in Cleburne 
County, all in the Chattanooga district in northeastern Alabama. 
The brown ore shipped in 1947 from Alabama averaged (natural) 
46.0 percent Fe, 0.60 percent Mn, 0.50 percent P, 11.4 percent S1O;, 
and 8.0 percent moisture. 
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In 1947 the iron-ore supplies of Alabama were supplemented by 
shipments of hematite from Missouri and pyrites cinder from Ten- 
nessee and Virginia. The material from Virginia is sintered with 
Alabama ores before being used, but this tonnage is not included with 
iron-ore production of Alabama. 


Iron ore mined in the United States in 1947, by States and counties, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Ac- i Ac- | 
State and county | tive | Crude ore | Usable ore State ánd county | tive | Crude ore | Usable ore 
mines mines 

Alabama: Missouri: 

Calhoun....... 1 1, 000 246 Howell. ` 1 265 265 
Cherokee...... 3 73, 800 14, 822 St. Francois. .. 1 504, 903 171, 091 
Colbert........ 2 8, 300 1, 689 __. ee LN 
Franklin 1..... 1 414, 729 48, 972 2 505, 168 171, 356 
Jefferson....... ] 2, 290 2,299 || Nevada: Pershing.. 1 5, 452 5, 452 
St. Clair....... 7 | 1,643, 093 275,175 === 
Shelby......... 8| 6,971,251 6, 788, 815 || New Jersey: 
Tuscaloosa....- 1 464, 000 92, 877 Morris 3 891, 470 444, 279 
Sap Se Passiac......-.- 1 46, 934 23, 704 
24 9,578, 472 7, 224, 895 emeng Leem EE 
California: 2 DE 
Riverside. ..... 1 27, 029 27,029 || New York: 
San Bernardino. 2 503, 405 503, 405 Clinton........ 1 
3 530, 434 530, 434 GE a. 1 
] ; neida........ 
zol <e |S St. Lawrence..|- 2 7, 760, 487 3, 519, 164 
Georgia | Pennsylvania: 
Bartow 1........]. 3 956, 350 191, 260 Lebanon....... 1 
EI 3 488, 000 104, 698 Carbon........ 1 92 48 
Walker........ 1 170 34 | 1 IÓ————— 
ebe 9| 7,760, 579 3, 519, 212 
7 1, 444, 520 295, 992 — SS 2 3 E —_ 2 
=== | === Texas: 

Michigan: Cass..........- 1 289, 833 70, 691 
Dickinson. .... 2 77,576 77, 576 Cherokee... 1 593, 598 144, 780 
Gogebic........ 7| 3,765,614 3, 765, 614 Llano.......... 1 529 529 
Iron. 2 13 | 3,743,586 3, 663, 641 Morris......... 1 419, 383 101, 678 
Marquette..... 15 | 5,070,631 5, 070, 631 —————g—— 

A A 4 | 1,303, 343 317, 678 
37 | 12,657,407 | 12,577,462 || Utah: Iron. ....... 5 | 2,823, 853 2, 823, 853 
== |====x=|======== || Virginia: Pulaski.. 1 8, 110 6, 434 
Minnesota: Washington: Ste- 
Crow Wing.... 9 | 2,559,285 2, 100, 846 vens. ooo 1 2, 268 2, 268 
Fillmore....... 1 218, 833 147,787 || Wisconsin: Iron... 2 1, 461, 391 1, 461, 391 
Jtasea 30 | 21,602, 923 | 12,024,306 || Wyoming: Platte.. 1 651, 471 651, 471 
St. Louis. ___- 76 | 49,920,301 | 48, 219, 977 === EE 


— | —_ aaa 217 |113, 972, 214 | 92, 548, 797 
116 | 74,301,342 | 62, 492, 916 || : 


1 Includes output of 1 plant reprocessing tailings. 


California.—Most of the California iron-ore production in 1947 
came from the Vulcan mine in San Bernardino County, which was 
shipped to Fontana, Calif., for consumption. The Kaiser Co., Inc., 
operator of the Fontana plant, was busy developing the Eagle Moun- 
tain deposits in Riverside County for its future supplies of iron ore. 
A trial run was made in 1947 of this ore averaging (natural) 56.9 
percent iron, 0.05 percent Mn, 0.027 percent phosphorus, 7.03 percent 
silicon, 1.16 percent CaO, and 1.00 percent moisture. Hematite for 
the manufacture of cement was produced and shipped from the Cav 
Canyon mine in San Bernardino County during the year. | 

Georgia.—All of the ore shipped from Georgia in 1947 was brown 
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ore and came from Bartow and Polk Counties, except for a small 
tonnage from Walker County. All of this ore is washed before 
shipping and is used in blast furnaces in the Birmingham area. 

Michigan and Minnesota.—See Review of Lake Superior District. 

Missouri.—Most of the iron ore produced in Missouri in 1947 was 
hematite from the Iron Mountain mine in St. Francois County. 
This ore was crushed and concentrated by jigging and averaged 
(natural) 53.6 percent Fe. A relatively small quantity of brown 
ore was shipped from the Kingsbury mine in Howell County by 
Doane & Ives. | 

Nevada.—Segerstrom & Heizer shipped magnetite from Pershing 
County, Nev., for use in steel furnaces during 1947. "The ore averaged 
about 65 percent Fe. 

New Jersey.—Magnetite was produced from the Mount Hope, 
Richard, and Scrub Oaks mines in Morris County and the Peters 
mine in Passaic County during 1947. The latter mine was purchased 
from the War Assets Administration by the Ringwood Mines, Inc., 
and went into operation on June 23, 1947; it had not operated since 
1931 but was reconditioned and placed in standby condition during 
World War II by the Defense Plant Corporation. 

New York.—Sinter, magnetite, and a little concentrate were shipped 
from the Fisher Hill mine in Essex County, N. Y., by the Republic 
Steel Corp. in 1947.. Concentrate, sinter, and Old-Bed lump ore were 
shipped from the New Bed—Harmony and Old-Bed mines in the same 
district during the year. Republic also shipped high-grade sinter from 
the Chateaugay mine to its blast furnace at Troy, N. Y. The latter 
ore is among the highest-grade in the country, averaging 65.9 percent 
iron in 1947. The National Lead Co. shipped magnetite concentrates 
. and sinter from its MacIntyre development near Tahawus, Essex 
County; this ore is produced as a byproduct of the company titanium 
operations. The Jones & Laughlin Ore Co. shipped both concentrates 
and sinter from the Benson mine near Star Lake in St. Lawrence 
County. The Hanna Coal & Ore Corp. shipped sintered concentrates 
from the Clifton mine near Degrasse, St. Lawrence County. 

A small quantity of Clinton hematite was shipped from Oneida 
County by the Clinton Metallic Paint Co. to be used in the manu- 
facture of paint. 

Pennsylvania.—All metallurgical iron ore shipped from Pennsyl- 
vania during 1947 came from the combination underground open-pit 
mines at Cornwall in Lebanon County. This ore was shipped to the 
Lebanon, Pa., concentrator, where it was concentrated magnetically; 
most of the product was sintered before shipping to consuming plants. 
The Cornwall mines are operated by the Bethlehem Steel Co. 

The Prince Manufacturing Co., Bowmanstown, Pa., is the only 
producer of carbonate ore in the United States. This ore is mined 
at the Hazard and Little Gap mines near Palmerton, Carbon County, 
and is used as a pigment in the manufacture of paint. - 


IRON ORE 615 


Texas.—lron-ore production increased greatly in 1947 over the 
previous year owing to resumption of blast-furnace operations at 
Houston and Daingerfield. The mine supplying the Daingerfield 
' furnace is in Morris County and resumed production on July 1, 1947. 
It was operated by the Lone Star Steel Co. Two mines operating in 
Texas supply ore to the Houston blast furnace—the North Basin 
mine near Linden in Cass County and the Mount Haven mine near 
Jacksonville in Cherokee County. All the above three mines pro- 
duced brown ore, and washing was required before the ore was suitable 
for use. Approximately 4 tons of crude ore are required to produce 1 
ton of concentrate. The Sheffield Steel Co., operating the North 
Basin and Mount Haven mines, acquired these properties from the 
Reconstruction Finance Corporation May 1, 1947. 

Tillie B. Moss continued to ship high-grade hematite from the Iron 
Mountain mine in Llano County, Tex., for use in steel furnaces. 

Utah.—The Columbia Iron Mining Co. contiaued to be the largest 
producer and shipper of iron ore in Utah in 1947. This ore came 
from the Iron Mountain mine in lron County and was used in the 
Columbia Steel Co. furnaces at Ironton and Geneva, Utah. The 
Utah Construction Co. shipped from the Excelsior mine, also in Iron 
County. Most of this ore went to Fontana, Calif., for consumption, 
but a relatively small part was shipped for use in cement manufacture. 
The Colorado Fuel & Iron Corp. shipped ore from the Blowout and 
Duncan mines, Iron County, to its blast furnaces at Pueblo, Colo. 
Helene E. Beatty shipped lump ore from the Great Western mine to 
steel furnaces on the west coast. All of the ore shipped from Utah in 
1947 was semialtered magnetite. 

Virginia.—The American Pigment Corp. shipped brown ore from 
its mine in Pulaski County for use in the manufacture of paint and 
linoleum. 

Washington.—Hematite for use in the manufacture of cement was 
shipped by the Spokane Portland Cement Co. from the Napoleon 
mine in Stevens County. 

Wisconsin.—See Review of Lake Superior District. ! 

Wyoming.—The Sunrise mine in Platte County, operated by the 
Colorado Fuel & Iron Corp., produced hematite for shipment to blast 
furnaces at Pueblo, Colo., during 1947. 


CONSUMPTION 


A total of 96,115,549 gross tons of iron ore was reported consumed 
during 1947. Of this, 82 percent was consumed directly in iron blast ` 
furnaces, and 13 percent was used in sintering plants, 4 percent in 
steel furnaces, and 1 percent in ferro-alloy furnaces and miscellaneous 
uses. In addition to this iron ore used direct, blast furnaces con- 
sumed 13,959,786 tons of sintered ore and steel furnaces used 1,012,984 
oross tons of sinter. | 
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Consumption of iron ore in the United States, by States and uses, in 1947, in gross 
tons 


[Exclusive of ore containing 5 percent or more manganese] 


Metallurgical uses Miscellaneous uses 
State Total 
: , Ferro- 
Iron blast Steel Sintering e A 
alloy |Cement| Paint 1 
furnaces | furnaces plants furnaces other 

Alabama............- 5, 385, 039 12, 279 | 1,336, 602 |......... 53, R07 nr ceo PA 6, 787, 817 

California............ 35, 112 DE ` deeg 
COolorado. ...--------- 2, 516, 417 245, 076 | 1,067, 580 |......... A AAA A 3, 871, 097 

UD) caricias LISL (eat esos pocas 
e AAA 8, 691, 390 256, 897 352, 133 A (2) £2 A DON 9, 323, 221 
Indiana. ............. 9, 900, 548 540, 985 501, 455 9, 725 £450 EE A 10, 957, 163 

Kentucky APA WER, A CC A WE A A 
Maryland............ 4, 448, 673 G10, O02) um UEM. reu (2) (2 |........ 4, 823, 255 

Mi ee SE 81,208 | 146,408 |__....._.|.....___| ONE ae 

chiean AOB E A CC E GE 
Lee 2,074,246 |f comp 146,408 |--------- rl e 2, 308, 555 
Minnesota... 944, 527 67, 754 300; 816 AO E A A 1, 403, 157 
Missouri. -..........- AO pep AAA O 2,583 |......-- 53 2, 636 
New es ERA, AE ARA AA E E (2) 2) 17, 018 
New York........... 4, 793, 988 301,313 | 3,077,577 | 162, 126 4, 737 (2) (2) 8, 345, 614 
ODO Ee 15, 002, 401 713, 431 | 2,865, 808 | 151, 791 (2) OI |........ 18, 742, 491 
Pennsylvania. ....... 22, 933, 758 | 1, 506, 417 | 2, 791, 058 4, 936 16, 232 | 40,444 |.......- 27, 298, 845 
Texas. .............-- . 235, 498 |........... MOERORE) qute mn 16, 268 |........ 109 251, 875 
VAI MAA GE E WEE actum 2, 581 (3) (2) 12, 553 
MEHR TC WEE, AAA A E, PA 1587 E A 1, 587 
West Virginia........ 1, 937, 468 12, 904 E EE rA E S c EE 1, 951, 146 
Other: E E, E E, soeurs 3 12, 463 | 15,056 |........ 17, 519 
Total.. 222. Sue 78, 863, 953 | 4, 111,676 | 12, 529, 497| 328, 578 | 166, 579 | 103, 006 | 12, 260 | 96, 115, 549 


1 Shipments from domestic mines. 

2 Not at liberty to show separately; included in total. 

3 Arkansas, Florida, Kansas, Louisiana, Maine, Montana, Nebraska, Oklahoma, and Oregon. 
4 Georgia, North Dakota, and Wisconsin. 


STOCKS 


Stocks of usable iron ore at mines on December 31, 1947, decreased 
only very slightly from the previous year. Of the quantity in stock 
piles, 33 percent was at mines in Minnesota, 31 percent in Michigan, 
and 26 percent in New York and Pennsylvania. Including 1 percent 
at mines in Wisconsin, the Lake Superior district held 65 percent of 
the total stocks at the end of the year, compared with 71 percent on 
December 31, 1946. Stocks of crude ore at mines totaled 3,001,384 
gross tons on December 31, 1947, compared with 3,096,426 tons in 
1940. 


Stocks of usable iron ore at mines, by States, December 31, 1946-47, in gross tons 


State 1946 1947 State 1946 1947 
Alabama................. 20, 542 37,881 || New York............-... 1, 278, 380 } 
California. us oos 219, 800 344, 0659 || Pennsylvania............. } 5. 803 1, 371, 323 
Michigan................. 1, 985, 715 1, 597, 695 Vireinig .-....----...-- A GEES 
Minnesota................ 1, 656, 275 1, 748,207 || Texas.................... 150 28, 539 
TVA TSS E e eer tns [at ENEE Utah- eee 15, 093 17, 653 
Nevada. ocu s or et EE EE Wisconsin................ 155, 142 73, 434 
New Jersey ———————À———À- 2, 247 1, 335 Tp ke eee 


POCA A 5, 339, 147 5, 220, 726 
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Stocks of iron ore at consuming plants totaled 32,817,529 gross tons 
on December 31, 1947, compared with 33,661,856 tons at the end of 
1946. 

Stocks at Lake Erie Ports—On December 1, 1947, just before 
navigation stopped, the Lake Superior Iron Ore Association reported 
4,815,635 gross tons of iron ore at Lake Erie ports, compared with 
4,856,537 tons in 1946. At the opening of the 1948 season (May 1, 
1948), 1,953,179 tons of ore were in stock at these ports, compared 
with 1,816,400 tons on May 1, 1947. Thus, withdrawals from stocks 
during the 5-month period 1947-48 were about the same as during the 
previous year. 


PRICES 


The average value per gross ton of iron ore at mines was $3.44 in 
1947, compared with $3.07 in 1946 and $2.77 in 1945. | 

The accompanying table gives the average value at mines of the 
different classes of iron ore in 1947 for each of the producing States 
or groups of States, except when there are fewer than three shippers 
of a certain class of ore in a State and permission has not been given 
to publish the value. These data are taken directly from the state- 
ments of producers and probably represent the commercial selling 
prices only approximately. In general, the delivered cost less trans- 
portation costs to the consuming plantisgiven. In the LakeSuperior 
district the mine value is the Lake Erie price less freight from mines 
tolower Lake ports. "This value appears to be applied also to ore that 
is not sold on the open market. 


Average value per gross ton of iron ore at mines in the United States, 1946-47 
[Exclusive of ore containing 5 percent or more manganese] 


1946 1947 
Direct Concentrates Direct Concentrates 
State 
eileg] SE pe eS. e 
om 4 epi 4 Dor —_ om 4 
= ER = Qo D + GË a Q 
SS ElBlE 518 E [El3 315 E18) 2 
ZRECK nmnimGm|nai!su 
Mined ore: 
Alabama.............- $2.10 [coco locus (1) |$2. 85|..... (1) |1$3.04|.....]..... (1) |$2.88|....- (1) 
GCeorgla-. e se AS AA ee E 2:16]: Iosue | ts d 2. 34| E, EE 
Michigan... 3.941. lees (D qoc pei ER SS EES s (D I: ele 
Minnesota. . .........- 2,82] sce cece $3. sc2-2) 22222). QD. 3.17|-----|---_- $3. 54|___..|....- (1) 
New jersey EE, WEE EEN (D uam $7. 34|.....|.. n e (D else $7. 76|..... 
Ped SE ho E E A MS 5. 76/$7. 54) (1) Lolo |-- |. ---- 6. 39/7. 94 
Other States 2.........| 2.71|$3.46| 5.61| 4.8416. 72. 7.00|-----| 3. 17/$2. 80| 5. 71| 5.27| 4.27|.----|...-- 


ee | eee | ——MÀÀÓMQ— | Stee | c € ——— MR — | t——9á | Oe || a | A y e ———MX—Á || c—— À | —Á hac || eo || eee 


Average, all States..| 2.89| 3.46) 1.79| 3.17| 3.38, 6.40} 5.66| 3.24) 2. 80| 1. 67| 3. 54| 3. 43| 6.95) 6. 55 
BE ore: 3 


elaware.............. 
Mist 252 coca Shree suse DEEG, E EH, D ASOT PA O viec DEC: EUREN MESE 5.02 
Virginia............... 


1 Included with average for all States. : | 
3 Includes California, Colorado (1946 only), Missouri, Nevada, Texas, Virginia, Washington (1947 only), 
Wisconsin, and W yoming. 
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Lake Superior Ore.—Prices for Lake Superior iron ores are quoted 
at Lake Erie ports and are based on ores containing (natural) 51.50 
percent Fe and, in the case of Bessemer ores, 0.045 percent phosphorus 
(dry). Prices for all grades were 50 cents per gross ton higher in 
1947 than during the 1946 season. The new prices per gross ton in 
1947 were as follows: Old Range Bessemer $5.95, Old Range non- 
Bessemer $5.80, Mesabi Bessemer $5.70, Mesabi non-Bessemer $5.55, 
and High-Phosphorus $5.55 In the case of Bessemer iron ore there 
are premiums for ores containing less than 0.045 percent P, and ores 
containing more than 0.180 percent are considered high-phosphorus. 


FOREIGN TRADE ! 


Imports of iron ore in 1947 established a new record high. Exports 
totaled 2,806,894 gross tons valued at $10,011,476. Of the iron ore 
exported in 1947, Canada received 2,804,492 tons valued at $9,995,889, 
Belgium received 2,361 tons valued at $13,409, and the Canal Zone, 
Argentina, Netherlands, and France very small quantities. Swedish 
imports, resumed in 1946, increased fivefold during 1947; and Brazil, 
which shipped virtually none to the United States in 1946, exported 
more than 85,000 tons in 1947. Canada and Chile also increased sub- 
stantially their exports to the United States. 


Iron ore imported for consumption in the*United States, by countries, 1945-47, 
in gross tons 


[U. S. Department of Commerce] 


1945 1940 - 1947 
Country a ü a 
ross ross ross 
tons Value tons Value tons Value 

EE tee 1 224, 445 | 1 $940, 064 83,381 | $291,873 30, 733 $164, 659 
Argentina- -s seci ei aaae ia Annie eens ok De 18 136 AP AAA 
Belgium and Luzembourg lo colo 1, 200 3, 600 21 498 

e EE AAA MA 3 24 85, 534 421, 621 
British West Africa o | clc c loco lo ccoo colo ee 22, 970 191,718 
Canada 3... 1 708, 582 |12, 631, 248 | 1,102,852 | 5,085, 888 | 1,553, 245 | 7, 587, 385 
Chili AAA aoe ee 214, 670 386, 406 | 1,095, 627 | 2, 459, 704 | 1,670,073 | 4, 746, 560 
Cuba os c e E dme ED 145 1,053 | 158,268 | 749,654 | 153,050 773, 722 
Denmark EE, Gl eke | thay eee a 24, 458 E50 001.1. e on of ett eee 
Nee AAA RC OR E EE 3, 969 10, 999 702 755 
£i sí RES NEN EIS 2, 6:000 1.55 cose E 
IA A AA sie ee sr erii erri rr 1, 500 42, 000 
EE AI EE 500 1 16 
MEXICO EEN 1 37, 782 1 81, 158 789 1, 070 54, 066 102, 633 
Morocco, French................... 1, 200 6, 000 5, 550 17.000 |... ose eee recs 
Newfoundland and Labrador. ......|...........|.-.......-. 15, 500 062-000 1... onc erts seres 
ele e AA A elt ns lace eaten amd cretam 28, 246 165, 258 
POR ec te ano ET eM A NU 13 4 tese NNUS IIA: CERO AAA O 
SDA APA A A, AM 4 20 AA OA 
o A AA, PA IA 232, 887 | 1,384, 993 | 1,286,896 | 7,756, 413 
Tunisia...... e E INN 10, 382 37, 120 26,873 | 121, 233 6, 000 50, 100 
Union of South Africa. - |e eee 2 100 8, 932 49, 455 
United kKingdom 706 30, 474 335 24, 780 600 43, 049 


eS ————Á————Á | ES (an i ecd 


11,197, 925 |14, 113, 583 | 2, 754, 216 |10, 370, 675 | 4, 903, 484 | 22, 095, 876 


1 Revised figure. 
2 Includes pyrites cinder. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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BENEFICIATION 


Iron ore as mined may be classified broadly as direct shipping 
&nd concentrating-grade ore. "The direct-shipping ore is high-grade 
enough and otherwise suitable for smelting without further treatment. 
The concentrating-grade ore is usually low grade, contains undesirable 
impurities, and must be treated before being used. Such ore is 
concentrated by washing, jigging, tabling, magnetic concentration, 
and high-density separation to remove impurities, thereby improving 
its grade. Fine ores often are agglomerated or sintered into a lumpy 
form, which is desirable in blast and steel furnaces because of its 
improved structure and grade. Sintering likewise has a beneficial 
effect by reducing the sulfur and moisture content of the ore. At 
some mines, ore is crushed and screened to improve its physical 
characteristics, but ore known to be so improved is not included in the 
statistics as beneficiated ore because it is not enriched in chemical 
composition. Of the direct-shipping ore, some is sintered later at 
consuming plants; this material is not considered beneficiated and is 
discussed 1p the Sinter section of this chapter. 


Iron ore shipped from mines in the United States, 1925-29 (average), and 1943-47, 
in gross tons, and percentage of beneficiated ore compared to total shipped 


[Exclusive of ore containing 5 percent or more manganese] 


proportion ps Ui a 
of benefi- of benefi- 
Year deta Total ciated to Year B enum Total ciated to 
total (per total ce 
cen cen 
1925-29 (ave.).| 8, 653, 590 | 66, 697, 126 13.0 || 1945_.......... 19, 586, 782 | 87, 580, 942 22.4 
IL: 7 ......- 20, 117, 685 | 98, 817, 470 20.4 || 1946........... 15, 588, 763 | 69, 404, 052 22.4 
1944... .......- 20, 303, 422 | 94, 544, 635 21. 5 || 1947..........- 21, 407, 760 | 92, 670, 188 23.1 


In 1947, 21,427,121 gross tons of beneficiated ore were produced at 
mine plants from 42,656,157 gross tons of crude ore. Beneficiation 
of iron ore was reported at 93 mines in 10 States in 1947, compared 
with 91 mines in 11 States in 1946. Beneficiated ore shipped from 
domestic mine plants in 1947 increased 37 percent over 1946 and 
totaled 21,407,760 tons. Concentrates comprised 18 percent and 
sinter 5 percent of total usable ore shipments, compared with 19 and 
4 percent, respectively, in 1946. 

The ratio of crude ore used to beneficiated ore produced was 
1.991:1 in 1947 compared to 1.843:1 in 1946. 


EMPLOYMENT 


in 1947, a total of 29,821 men working 64,820,276 man-hours pro- 
duced 93,472,545 gross tons of iron and manganiferous ores, an 
average of 1.442 tons per man-hour. Details for 1946 are given in 
the following table; similar data for 1947 are not yet available. The 
above data and the table that follows include, in the Lake Superior 
district, manganiferous ore, which is treated by the trade as a special 
grade of iron ore. | 
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WORLD REVIEW 


The following table shows world production of iron ore, by countries, 
In recent years. 


World production of iron ore, 1941-47, by countries, in metric tons ! 


[Compiled by P. Roberts] 


Country ! 1941 1942 1943 1944 1945 1946 1947 
North America: 
Canada. ...........- 468, 138 494, 691 581, 769 501, 899} 1,030,052, 1,405,696) 1,834,807 
KEE 192, 851 132, 847 47,113 UE EE 63, 276 
Mexico.............- 152,600| 160,286 252, 437 301,550| 282,524) 275,445) 332,440 
Newfoundland...... 983, 259) 1, 212, 016 551, 515 471, 824| 1,000,449| 1,264,141] 1, 466, 577 
United States. ...... 93, 892, 753 107, 219, 890| 102, 872, 863) 95, 628, 294| 89, 794, 834 71, 980, 145 94, 586, 639 
South America: 
Argentina........... 3, 750 890 150 1, 921 43, 353 55, 400 60, 500 
Brazil..------------- 754, 750 641, 900 792, 217 782, 000 716, 000 517, 765 926, 625 
Chile 2l... 1, 702, 692 408, 587 299, 411 674, 529 944,863| 1,352,886] 1,607, 929 
urope 
SEI 2, 895, 025] 2,996,912) 3,188,459] 3,014,909 323, 488 462, 016 884, 856 
Belgium. ---------.. 131, 790 113, 300 127, 890 (3) 29, 800 38, 764 58, 209 
Bulgaria. ..........- 4 30, 000 3 3 (3) 3 (3) 3) 
Czechoslovakia.....- $1,687,000 | 51, 575, 000 6 498, 093 6 483, 974 271,373| 1,116,074| 1,363, 401 
France.............- 10, 570, 450| 12,757,620) 16,879,160|  9,371,755| 7,694, 000| 16, 214, 000| 18, 550, 571 
Germany 7?.......... 15, 455, 698] 13, 223, 456| 10, 763, 000 (3) , 556, 391| 8 4, 192, 000 
Hungary...........- 900 7,640| 9 10 427,660) 911 35, 580 132, 970 3, 940 
ee 1, 340, 410] 1,084,841] 19 502, 000 49,256] 131,617} 225,936 
Luxembourg........ 6,829, 584| 5,110,050|  5,253,025|  2,912,500| 1,405,877| 2,246,908] 1,992, 167 
Norway............- 566, 513 284, 498 219, 000 204, : ,972 , 000 
Poland-.-------------- 906, 317 808, 776 717,331 680, 754 93, 600 423, 723 544, 113 
Rumania............ 171, 254 220, 365 252, 058 243, 418 140, 797 111, 502 120, 870 
>] eeschte 1, 718,979) 1,606,161} 1,587,817] 1,508,610) 1,171,377| 1,596,212) 1, 498, 320 
Sweden............. 10, 527, 889} 9,727, 250 10, 819, 997| 7,253,359] 3,929, 662| 6, 867, 208 
Switzerland. PN 314, 230 304, 673 2 76, 959 214, 499 17, 436 18, 000 45, 000 
U. S. S. R.12......... 22, 742, 110 (3) (3) (3) 4 18,000, 000|4 21,000, 000 (3) 
United Kingdom: 
Great Britain 13___| 19, 278, 736| 20, 225,085| 18,790, 524| 15,720, 021| 14, 402, 407| 12, 368, 173| 11, 268, 909 
Northern Ireland.. (3) 4, 825 6, 660 579 t) MA A SIMON NS 
E tie OUT 4 14 523, 000|10 14 256, 000 (3) (3) (3) (3) (3) 
sia: 
Ai AAA 11, 028, 035) 17, 633, 149| 15 6, 929, 461] 158, 128, 400| 1,441,325 15, 310 100, 000 
Indi. E 3, 245, 749} 3,269,070); 2,697,813] 2,401,576) 2,300,454) 2, 409, 443 3 
Indochina, French. . 52, 250 63, 000 82, 000 29, 700 de ees (3) 
Japan 1617... |... 1,614,011| 2,532,108| 3,057,177|  4,367,879| 1,356, 260 566, 468 498, 084 
PA 1,691,000| 2,278,000} 2,359,000} 3,387,000 832, 953 4 75, 000 4 93, 000 
Mo Ry; Federation 
b Mas A 1,167, 418 92, 233 49, 137 10, 621 13, 590 205 1, 668 
Philippines, Repub- ; 

IC Of EPOR 18 849, 006 (3) (3) (3) OST, D AA - 
Turkey...---------- 60, 793 19, 044 86, 393 90, 430 125, 261 121, 548 145, 620 
MR S Raves ou (12) (3) (3) (3) (12) (12) (3) 

Africa: 
Algeria...---.------- 328, 700 329, 000 183, 572 783, 900} 1,202,648} 1,671,244) 1, 555, 722 
Belgian Congo. ..... 13, 000 9, 000 23:084 |. oo AA E GE 
Morocco: 
French............ 3,714] . 3, 329 10, 670 6, 600 98 124, 530 153, 650 
Spanish........... 554, 716 547, 432 547, 625 690, 880 764, 816 787, 340 904, 820 
Rhodesia 
Northern.......... 271 394 624 212 76 162 1, 528 

Southern.......... 315 182 E AAA ER a URN 286 
Sierra Leone. ....... 191,046, 501| 19 633, 375 517,727 641,165 840, 611 741, 105| 4 18 650, 000 
Tunisia. ............ 912 30, 994 29, 703 88, 863 132, 450 183, 705 403, 691 
Union of South 

AITOR cocidos 802, 868 717, 738 738, 128 768, 392 775, 470 946,828! 1,162, 127 


See footnotes at end of table. 
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World production of iron ore, 1941-47, by countries, in metric tons '—Continued 


Country! 1941 1942 1943 1944 1945 1946 1947 
Oceania: 
Australia: 
New South Wales. 64, 115 185, 041 205, 691 154, 326 43, 358 (3) (3) 
Queensland....... 2, 349 3, 815 3, 095 2, 375 1, 748 1, 681 1, 364 
South Australia...| 2,276,345| 2,156,111|  2,217,865|  2,061,810| 1,543,983) 1,847,398| 2,179, 965 
Tasmania. ........ 2,215] rd nis aree cime 5 (3) 
Western Australia.|........... 152 BG e eee ee eh E 
New Caledonia. .... 99, 181]. .......... 36, 280 60, 406|------.----- (3) (3) 
New Zealand........ 1, 569 2, 472 5, 068 6, 133 6, 164 7, 525 6, 326 


—— ee | Se | qe EE | aos EE nie | d 


Total (estimate) .|219, 540, SE 000, 000} 217, 000, 000, 193, 000, 000,160, 000, EES 000, oe 000, 000 


1 In addition to the countries listed Burma, Egypt, Eritrea, French West Africa, Greece, Madagascar, 
Portugal, and South-West Africa report production of iron ore, but e produced is believed insuffi- 
cient to affect estimate of world total. 

2 Production of Tofo mines. 

3 Data not available; estimate by author of the chapter included in total. 

4 Estimate. 

$ Bohemia, Moravia, and Slovakia. 

6 Bohemia and Moravia only. 

? Exclusive of manganiferous iron ore carrying 12 to 30 percent manganese. 

5 Excluding Soviet zone. 

? Data represents Trianon Hungary subsequent to October 1944. 

10 January to June, inclusive. 

1! June to December, inclusive. 

12 U, S. S. R. in Asia included with U. S. S. R. in Europe. 

13 Exclusive of bog ore, which is used mainly for purification of gas. 

14 Croatia only. 

1$ Manchuria only. 

16 Preliminary data for fiscal year ended March 31 of year following that stated. 

17 Includes iron sand production as follows: 1941-42, 233,000 tons; 1942-43, 368,000 tons: 1943-44, 427,000 
tons; 1944-45, 858,782 tons; 1945-46, 235,094 tons; 1946, 10, 470 tons; 1947, 1,648 tons. 

18 January to October, inclusive. 

19 Exports. 


Brazil. —Production of iron ore in Brazil in 1947 increased 79 percent 
from the previous year and totaled nearly a million tons. However, 
only 9 percent of the output was exported to the United States. The 
high cost of transporting Brazilian ore in 1947 limited shipments to 
high-grade lump ore for use in steel furnaces; none was reported used 
in the manufacture of pig iron during 1947 1 in the United States. All 
of the iron-ore production in Brazil during 1947 came from the State 
of Minas Geraes, where iron ore is produced in three important 
districts. The Itabira district, with Caue Peak as the most im- 
portant producing mine, is the source of most of the export material. 
This ore is shipped via the Vitoria e Minas Railroad, 350 miles north 
of Vitoria, for export mainly to the United States and the United 
Kingdom. Iron ore for the Volta Redondo plant in Brazil was 
obtained from the Casa do Pedra mine near Congonhas do Campo, 
the second most important Brazilian district. At Bello Horizonte, 
iron ore is produced mainly from the Sabara mine for other Brazilian 
iron and steel plants. 

Cuba.—-All of the iron ore produced in Cuba in 1947 came from 
Oriente Province. Brown ore was shipped from the Mayari mine for 
experimental purposes and hematite was shipped from the Daiquiri 
and Estancia mines for use in making pig iron at Sparrows Point, Md. 
The Estancia mine was abandoned in 1947, and the Daiquiri mine 
was exhausted of known reserves. 
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Iron ore shipped from mines in the Province of Oriente, Cuba, 1884—1947, in gross 
tons 


Juragua, 
e e , 
an ayar 
: Sigua Guama El Cnero 

peer (hematite) oe (hematite) | (hematite) | Tota! 

and mag- 

netite) 
1Sa4 104b 2 eee 22, 503, 074 20,438 | 3,989, 092 41, 241 903,103 | 27, 456, 948 
pUe caceria doce KEE? 148, 480 |............ $48 foo se leben 149, 328 
104] EEN E E 88, VO 53.109 A GE 143, 920 


22, 740, 281 20,438 | 4.045, 133 41, 241 903,103 | 27, 750, 196 


Canada.—There were only two active iron-ore mines in Canada 
during the 1947 season—the Helen mine in the Michipicoten range 
and ‘the Steep Rock mine in the Atikokan or Steep Rock district. 
Some of the sinter produced at the Helen mine came from ore mined 
in 1946 from the Josephine mine. The latter mine did not operate in 
1947, having closed late in the previous year after a cave-in. 
The largest producing mine in 1947 (1,206,248 gross tons) was the 
Steep Rock, where all of the production (open-pit) came from the 
B ore body. Plans of the operating company are to develop the ore 
body for underground mining before the open-pit mine is exhausted, 
so that the present annual production rate of approximately 1,000,000 
tons can be maintained during the life of the ore body. Drilling was 
in progress during 1947 in the A ore body 1% miles north of B. The 
remaining lake water covering the ore body was pumped out in 1947, 
and it is expected that 2 years will be required for removing the cover. 
of silt and clay. Plans contemplate an ultimate production from the 
A ore body to exceed that of the present mine. 

Drilling of siderite deposits, such as occur at the Helen mine, con- 
tinued in 1947. Operators of the Helen mine were drilling the Bartlett 
deposits 9 miles northeast of the Helen in 1947. Several other 
deposits of siderite, undeveloped or partly developed, are known to 
exist. Algoma has a deposit smaller than the Bartlett on the Johnson 
location east of the Helen mine. The Goulais magnetite deposits of 
Algoma, 60 miles northeast of Sault St. Marie, contain an estimated 
100,000,000 tons of concentrating ore averaging 30 percent iron. Two 
other siderite deposits, the Ruth and the Lucy, between the Helen 
and the Bartlett mines, held by the Frobisher, Ltd., and Sherritt 
Gordon Mines, Ltd., are now under option by the Jones & Laughlin 
Steel Corp.; the. Lucy deposit was drilled during 1947, and the Ruth 
had been drilled earlier.’ 

The Hollinger-North Shore Exploration Co., Ltd., and the Labrador 
Mining & Exploration Co., Ltd., continued drilling in the Labrador- 
Quebec iron-ore area in 1947. At the close of the season, 98,692,000 

oss tons of ore were measured on the Quebec (Ungava) side of the 

order, and 41,126,000 gross tons were blocked out in Labrador. In 


2 Goodwin, W. M., Iron Ores in 1947, Canadian Bureau of Mines, Ottawa, January 1948, 12 pp. 
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addition to the drilling, two adits were driven—one in the Fairman 
No. 3 deposit, a distance of 165 feet, at which point the face was 
approximately 100 feet below the surface, and at Ruth Lake No. 3, 
225 feet into the ore body and a winze sunk near the face of the adit 
to a depth of 40 feet below the adit floor. The bottom of this winze 
was 140 feet below the surface of outcrop. Both of these were term- 
inated in high-grade ore. An air strip and approximately 50 miles of 
secondary roads were constructed during the 1947 season. Two 
DC-3 transport planes were purchased to be placed in service during 
the 1948 season. A smaller plane, equipped with skis or floats, was 
purchased for inland transportation at the development. Burnt 
Creek Camp was established as a central operating base and buildings 
were constructed to handle the needs of 150 men. Plans were made 
for expanding the drilling program during the 1948 season, with the 
goal of developing 300,000,000 tons of ore the minimum necessary to 
justify constructing the necessary railroad 360 miles from the port of 
Seven Islands on the Gulf of the St. Lawrence River. Two new servic- 
ing companies were formed in 1947 to assist general development of 
the Labrador-Quebec fields. The Quebec, North Shore & Labrador 
Railroad Co. was formed to construct and operate the proposed 
railroad and the Ungava Power Co. to develop and distribute hydro- 
electric power for the operations. These, as well as the development 
companies, are controlled by the Hollinger Consolidated Gold Mines, 
Ltd., of Toronto, and the M. A. Hanna Co. of Cleveland. 

Venezuela.—Several large iron-ore deposits in Venezuela are being 
developed by two United States companies. 'The El Pao deposits, 
30 miles south of San Felix, a town at the junction of the Caroni and 
Orinoco Rivers, in the State of Bolivar, have been under development 
since 1939 by the Iron Mines Co. of Venezuela, a subsidiary of Bethle- 
hem Steel Corp. 'The company has nearly completed the necessary 
railroad from the mine to Pulua, the port of shipment, 1 mile from 
San Felix. As the Orinoco River is too shallow in some locations to 
permit ocean-going vessels to reach Pulua, it will be necessary to ship 
the ore by barge to a port under construction at Puerto Hierro for 
transshipment ta ocean-going vessels. The Oliver Iron Mining Co., a 
subsidiary of the United States Steel Corp., acquired five new con- 
cessions in 1947 covering 25,000 hectares in the Imataca region, south 
and southwest of the El Pao deposits. Field parties conducted 
exploration and drilling throughout 1947, and surveys were under 
way to determine the most practical outlet for transporting ore. 


lron and Steel 
By NORWOOD B. MELCHER 


GENERAL SUMMARY 


TEEL production in the United States rose 27 percent in 1947 

over 1946 but was still restricted by raw-material shortages and 

work stoppages. The industry operated at 93 percent of capacity 
in 1947—the highest rate since 1944 but far below the record high of 
98 percent realized in 1943. However, a higher ratio of finished 
steel to steel ingots than ever before was attained in 1947, and ship- 
ments of steel products from producing plants reached 63,057,150 net 
tons—an increase of 29 percent over 1946 and only 2 percent less 
than in the record year 1944. | 

The supply-demand picture for 1947 was characterized by increased 
tightening in the supply of most steel products. The automotive 
industry, the largest single user of steel products, was forced to hold 
output to a level considerably below its potential capacity. Produc- 
tion of passenger cars during the year totaled 3,558,178 units as com- 
pared to a peak (1929) production of 4,587,400 units. The demand 
for automobiles continued strong throughout 1947, with little indica- 
tion of any lessening during 1948. Some increases in automobile 
production during 1948 were believed by the industry to be possible 
through increases in cold-rolled sheet capacity scheduled to go into 
operation during 1948. Also, the acquisition of some rolling capacity 
by the automotive industry will make additional steel available 
during 1948. 

The construction industry was the second-largest user of steel 
during 1947, receiving 6.3 million tons of steel products—approxi- 
mately one-third more than during the previous year. The value of 
private construction also increased one-third and totaled 10.9 billion 
dollars. The bulk of the expansion was in residential construction 
where, after a period of relatively weak demand during the first half 
of the year, demand increased so much during the latter half of the 

ear that construction progressed in spite of high prices. Neverthe- 
ess, residential construction was proportionately smaller than might 
be expected on the basis of past experience of comparable prosperity 
and housing shortages; increases were slight in other types of con- 
struction. More steel was used in containers in 1947 than in any 
previous year, and it was evident, at the close of the year, that this 
trend was still on the increase. According to Iron Age, the tin-can 
industry used 2% million net tons of tin plate in 1946 and substantially 
more in 1947. It was planned that the use of tinplate would be 
between 3M and 3% million net tons in 1948. Beer cans alone will 
require about 400,000 net tons. Increased production costs in the 
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container industry made competition strong from glass and other 
containers, but the use of these products may be expected to increase. 
Railroads were the fourth-largest users of steel in 1947, receiving 
4,879,879 tons of steel products during the year. Rails, by far the 
greatest part of the tonnage, constituted nearly one-third of the total. 
Production of freight cars during 1947 totaled 80,711 units. 


Salient statistics of iron and steel in the United States, 1943-47, in net tons 


1943 1944 1945 1946 1947 
Pig iron: 
Production...........................- 60, 765, 195 | 61,003, 759 |. 53, 224, 213 | 44, 842,025 | 58, 327, 231 
SHIDMEN woos eee Co tae 60, 787,159 | 60,995,977 | 53, 265, 353 | 45,075,890 | 58, 367, 510 
Import S TEE 1, 445 5, 778 1 21,150 14,091 32, 624 
eut seei 4 04 4 dnos 144, 269 162, 478 1 90, 833 95. 698 40, 202 
Steel: 2 
Production of ingots and castings: 
Open-hearth: 
Pasil occ 523 ice eee oo eee 77, 207, 870 | 79, 168, 294 | 71,069, 876 | 60,112, 300 | 76, 209, 268 
y. Cols RD A 1,413,934 | 1,195, 659 860, 726 599, 663 664, 525 
Bessemer...................-.....- 5, 625,492 | 5,039,923 | 4,305,318 | 3,327,737 4, 232, 543 
Crucible Les lopez esed Tek 146 25 24 \ 2. 563.0924 { 18 
A eli 4, 589,070 | 4,237,699 | 3,456, 704 AG 3, 787, 717 
88, 836, 512 | 89,641,600 | 79, 701, 648 | 66,602, 724 | 84,894,071 
Capacity, annual...................... 90, 636, 490 |,93, 564, 560 | 95, 505, 280 | 91, 890, 560 | 91, 241, 250 
Percent of capacity...................- 98. 0 95. 8 83.5 72.5 93.0 
Production of alloy steel: 
StainlesS-------------------2022----- 457, 448 477, 498 542, 904 550, 097 519, 933 


Other than stainless. .............. 12,692,370 | 10,155,588 | 8,104,807 | 5,527,098 6, 908, 298 


E Elle ————— — 


13, 149, 818 | 10,633,086 | 8,647,711 | 6,077, 195 7, 428, 231 


A A eres | cee eect eerste ———————— 


Shipments of steel products: 
For domestic consumption.......- 54, 288, 793 | 59, 267, 961 | 53, 448, 897 |! 45, 763, 761 | 58, 850, 458 
FOr601DOP--..--2 2:2. 22 2:02925 5,616,853 | 4,925,198 | 3,793,343 | 13,011, 771 4, 206, 602 


eee) À ED ——— 


59, 905, 646 | 64, 193, 159 | 57,242,240 | 48,775. 532 | 63,057, 150 


1 Revised figure. 
2 American Iron and Steel Institute. Capacity figures Dec. 31 from A. I. S. I. Form 7. 


Premium payments on pig ironytused for housing were extended 
through December 31, 1947. The premium-payment plan was insti- 
tuted in September 1946 and was originally scheduled to end June 
30, 1947. These payments continued to be $8 a ton on over-quota 
shipments made for operating plants and $12 a ton for idle furnaces 
put into operation for this purpose. These payments were made only 
if the producer complied with the housing expediter's notification 
regarding shipments to specific manufacturers of housing-type items. 

There was considerable controversy during 1947 regarding the ade- 
quacy of the present United States steel capacity to meet current and 
future demands. Members of the iron and steel industry testifying 
before the Senate Small Business Committee during June and July 
were generally of the opinion that present and planned capacity would 
be adequate to meet any foreseeable demand. Some members of 
industry and Government believed that steel capacity is far from 
adequate and should be expanded promptly. 

The increasing gravity of the steel shortages was accompanied by 
rises in steel prices during the year. The composite price as published 
by the Iron Age, which was approximately 2.86 cents per pound in 
January, advanced slightly to about 2.88 cents per pound in June but 
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increased to 3.20 cents per pound after September and continued 
unchanged during the balance of the year. 

Exports of steel (manufacturers and semimanufacturers) during 1947 
exceeded those of any year since 1943; 6,763,677 tons were exported 
during 1947. Steel bars constituted the largest tonnage, with tinplate 
the second-largest tonnage. Exports were widely distributed. The 
largest recipients, in order of importance, were Canada, Argentina, 
EN gege and Mexico. These countries received 45 percent of 
the total. 
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FIGURE 1.—Trends in production of pig iron and steel ingots in the United States, 1880-1947. 


PRODUCTION AND SHIPMENTS OF PIG IRON 


Domestic production of pig iron, exclusive of ferro-alloys, increased 
30 percent over 1946 and totaled 58,327,231 net tons, all of which 
was produced using coke as a fuel. Pennsylvania was the largest. 
producer of pig iron in 1947, with 30 percent of the total, as in 1946, 
and Ohio was also unchanged at 21 percent. Of the pig iron manu- 
factured in 1947, it is calculated that 1,680,000 tons valued at $50,971,- 
000 were made from 3,275,703 tons of foreign ore largely from Africa, 
Canada, Chile, Cuba, Mexico, Newfoundland, and Sweden. Domestic 
ore (86,092,406 tons) and sinter (15,622,529 tons) and 8,729,983 tons 
of miscellaneous materials were reported used in the manufacture of 
56,647,231 tons of pig iron. In addition, 1,397,426 tons of home 
scrap and 116,352 tons of flue dust were consumed in making pig iron 
in 1947. 

Shipments of pig iron increased 29 percent in quantity and 60 per- 
cent in value over 1946. The values given in the accompanying table 
represent the approximate amounts received for the iron f. o. b 
furnaces and do not include freight cost, selling commissions, and other 
items normally included in market prices for pig iron as published by 
trade journals. | 
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Pig iron produced and shipped in the United States, 1946-47, by States 


Produced Shipped from furnaces 
State M iod 1946 | 1947 
(Net tons) | (Net tons) 1-—-———————————— 2 
Net tons Value | Net tons Value 
Alabeama 3,135,387 | 3,928,785 | 3, 145, 303 $66, 517,978 | 3,928,007 | $110, 436, 827 
California................ 323, 925 459,148 | — 344,024 i , 376 
"äu 1,098,991 | y, on, 264 f], 098,288 Af mT ST AL an agg [fr 72,511,620 
x NEE re dg: EEE E dE 
œN Illinois... ...------------ 4, 357,310 | 5,600, 154 | 4,359, 719 109, 717, 853 | 5,607, 680 173, 679, 369 
Indiana.................. 4, 828, 528 | 6, 400, 254 | 4,823, 257 122, 786, 881 | 6,385, 503 195, 211, 140 
Kentucky............... 624, 174 661, 925 624, 174 (1) 661, 925 (1) 
Maryland............... 1,945,006 | 2,408,260 | 1, 945, 852 1) 2, 408, 230 (1) 
Massachusetts. .......... 8, 730 205, 234 9, 878 1) 203, 844 (1) 
Michigan ------00o-...-. 1,345,575 | 1,378,829 | 1,363, 950 37, 081, 447 | 1,388, 402 44, 782, 690 
Minnesota --.--------- 531, 356 546, 299 540, 057 (1) 546, 432 1 
New York..............- 2,771,006 | 3,663,581 | 2,801, 828 63, 937, 403 | 3,675, 217 101, 204, 575 
Oll. oe recens 9, 628, 101 | 12, 316, 561 9, 647, 981 240, 218, 956 | 12, 322, 330 380, 383, 106 
Pennsylvania............ 13, 251, 337 | 17, 563, 146 | 13, 330, 186 329, 194, 957 | 17, 587, 252 531, 716, 815 
Tennessee- ..------------- 32, 132 \ 1. 283. 791 { 32, 688 
West Virginia.......... 1, 003, 467 WE 1, 011, 753 (1) 1, 283, 926 (1) 
Vayan AAA A A 
Unidistributed.t so ooo) oaa aerem nos 108, 894, 664 |.......... 160, 732, 515 
Total. -iasau 44, 842, 025 | 58, 327, 231 | 45, 075, 890 | 1, 103, 928, 986 | 58, 367, 510 | 1, 770, 658, 663 


1 Data that may not be shown separately are combined as “Undistributed.” 


Metalliferous Materials Used.—The production of pig iron in 1947 
required 104,990,638 tons of iron ore, sinter, and manganiferous iron 
ore, 3,196,215 tons of mill cinder and roll scale, 4,213,940 tons of 
open-hearth and Bessemer slag, 1,277,231 tons of purchased scrap, 
and 42,597 tons of miscellaneous materials—an average of 1.950 tons 
of metalliferous materials (exclusive of home scrap and flue dust) per 
ton of pig iron made. 

Alabama furnaces used red hematite from Jefferson County, Ala., 
and brown ore from Alabama, Georgia, and Texas. Manganese- 
bearing ores of domestic and foreign (Africa, Cuba, and Mexico) 
origin and pyrite cinder from Virginia also were used. Because of 
the preponderance of relatively low-grade ore used in the Alabama 
furnaces, the consumption of ore per ton of pig iron is higher than in 
any Other State. 


Pig iron shipped from blast furnaces in the United States, 1946-47, by grades 


1946 1947 
Grade Value Value 

Net tons |————————-| Net tons |————————————— 

Total Average Total Average 
OChareoal 32, 688 (1) AAA CC AO 
POUNGTY EE 2, 615, 223 $61, 025, 123 $23.33 | 3,156, 157 $95, 147, 407 $30. 15 
Basie coo coccion talca 34, 131, 539 827, 680, 207 24. 25 | 44, 947, 995 | 1, 356, 926, 056 30. 19 
Bessemer................... 5, 682, 079 147, 753, 446 26. 00 | 6, 850, 065 209, 790, 374 30. 63 
Low-phosphorus............ 182, 139 5, 133, 543 28. 18 361, 806 12, 607, 016 94. 84 
Malleable................... 2, 226, 843 56, 210, 006 25.24 | 2,787,901 88, 359, 352 31. 69 
All other (not ferro-alloys) - - 205, 379 6, 126, 661 25. 74 263, 586 7, 828, 458 29. 70 
45, 075, 890 | 1, 103, 928, 986 24. 49 | 58, 367, 510 | 1, 770, 658, 663 30. 34 


1 Value included with '*Allother." 
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The iron ore used at the Fontana, Calif., furnace came from the 
Vulcan mine in San Bernardino County, Calif., the Eagle Mountain 
mine in Riverside County, Calif., and the Walker Iron Mining Co. 
(Excelsior) mine in Iron County, Utah. Some of the iron ore was 
sintered at Fontana before using. Manganese ore from Lower Cali- 
fornia, Mexico, was also used. 

The blast furnaces at Pueblo, Colo., used hematite from the Sunrise 
mine in Platte County, Wyo., and the Duncan and Blowout mines in 
Iron County, Utah. The manganiferous ore used came from the 
Boston Hill mine, Grant County, N. Mex. 


Blast furnaces (including ferro-alloy blast furnaces) in the United States, 1946—47 


[American Iron and Steel Institute] 


Dec. 31, 1946 Dec. 31, 1947 

State l——Ó—— ——— — —————————Ó 

In blast | Out of blast Total In blast | Outofblast| Total 
Alabama .aao aaan 19 1 20 19 1 20 
Californiía...................-- M NNNM 1 E A l 
S Colorado. ------4--------- 4 A 4 [3 ROME 4 
Illinois. ..................-.-- 20 1 21 20 1 21 
Indiana.....................-- 18 20 20 2 22 
Kentucky... .................] 3]|.........-- A MERE NA 3 
Maryland................-.-. GEES 7 7 1 8 
Massachusetts. -....-----..--. | E EE 1 AA 1 
Miehiean 2-2-2- su DEEN 5 Y EAS 5 
Minnesota.. -2-2-2-2 SE Ee 3 Y See eae, 3 
New York...............-..-- 13 3 16 15 1 16 
|G) 0 EE 44 2 46 46 1 47 
Pennsvlvanuig 2-.2.- 70 2 72 72 2 74 
Tennessee. ___.__.-_-----___-- 2 1 3 2 1 3 
OE OK AAA hla enero Nes eee ee 2 PA Se ae 2 
Utal EE 3 1 4 WON EEEE 4 
A o o s sc es eret ems WE ee eee ee 1 DN [Renee EE 1 
West Virginia. ..............- M ECKEN TER 4 Ui PURO ME 4 
218 15 233 220 10 239 


The blast furnaces at Sparrows Point, Md., used Lake Superior ore 
and foreign ore from Chile, Cuba, and Sweden. Domestic manganif- 
erous ore from the Lake Superior district and foreign ore from África 
also were used. 

Blast furnaces in Illinois and Kentucky used Lake Superior iron 
ore and manganiferous iron ore exclusively; Indiana used these and 
iron ore from Sweden. Furnaces in Michigan, Minnesota, and West 
Virginia used mostly Lake Superior ore, but & considerable tonnage 
from Canada also was used. 

In New York, the furnaces in the Buffalo district used hematite 
from the Lake Superior district and Canada and magnetite from 
New York. The furnace at Troy consumed magnetite from the 
Chateaugay mine at Lyon Mountain, N. Y., and manganese ore from 
South África. 

Ohio blast furnaces consumed magnetite sinter from New York and 
domestic and Canadian hematite from the Lake Superior district. 

Virtually all of the ore consumed in western Pennsylvania furnaces 
came from the Lake Superior district. Furnaces in the eastern part 
of the State used some Lake ore, some magnetite ore from New 
Jersey, New York, and Pennsylvania, iron ore from Africa and Chile, 
and manganese-bearing ores from Africa and Australia. 
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Texas furnaces used brown iron ore from eastern Texas and iron 
and manganese ores from Mexico. 


Iron ore and other metallic materials consumed and pig iron produced, 1946-47, 


by States, in net tons 


Metalliferous materials consumed 


Materials consumed per 
ton of pig iron made 


Pig iron 
State Iron and manga- " 
niferous iron ores Mis- produced Sin- pd 
Sinter cella- Total Ores | ter | lane- Total 
neous ! ous 
Domestic] Foreign 
1946 
Alabama........ 5, 897, 958 3, 338| 1,609, 262| 139,658] 7,650, 216| 3, 135, 387, 1. 882| 0.513] 0.045| 2. 440 
California....... 343, 091 4,182, 209,942; 53,772 610, 987| 323,925) 1.072| .648| .166| 1. 886 
Colorado. === 1, 456, 261, 446,652|  41,688| 1, 944,601) 1, 055, 991| 1.379| . 423 039 1. 841 
Ilinois.......... 7,446,579|--.....-.- 603, 459| 633,815} 8, 683, 853| 4, 357, 310| 1.709| .139) .145| 1.993 
Indiana.-....--- 8, 315, BA LL .------ 710, 575| 655, 153| 9, 681, 312| 4, 828, 528| 1.722) .147| .136| 2.005 
Kentucky....... 1, 042, 208. 22, 954| 150,477) 1,215,836 624, 174| 1.670) .037| .241| 1. 948 
Maryland....... 1, 398, 458|1, 299, 412} 360,936) 464, 934| 3, 523, 740) 1, 945, 006| 1.387| .186| .239| 1. 812 
Massachusetts. - 12, HI 3,0606]. ........ 694 16, 578 8, 730| 1. 819]... . 080| 1. 899 
Michigan. ...... 2,074, 248] 95, 350 264,955| 137,115} 2,571, 668| 1,345, 575| 1.612, .197| .102| 1.911 
Minnesota...... 993,606 | | 01|........-. 58, 1, 052, 521 531, 356) 1.870|_____- . 111| 1.981 
New York. ..... 4, 227, 001 40, mi 776, 435} 370,681] 5, 414, 838) 2, 771, 006] 1.540} .280| .134| 1. 954 
ONG ssa ees 12, 830, 219 229. 316| 3, 340, 723|1, 559, 737 17, 959, 995) 9, 628, 101| 1.356| .347| .162| 1. 865 
(ee 19, 131, 826 38, 024, 3, 379, 014 2, 425, 410, 24, 974, 274/13, 251, 337| 1. 447| .255 . 183, 1. 885 
ennessee.......|l. eo zoolf-------- 1d 449 &£onlf --.---.. 32 I32lY aaah o canmed zu 
West Virginia... ha 591, sall 108, 838 ) 112, alt 115, eil 1, 928, 700 7 003, 467 n. 642 1091 “115 11 862 
66, 761, 043/1, 822, 838/11, 11, 837, , 505 6, 807, 732| 87, 229, 119/44, 842,025) 1.529) . 264 152| 1. 945 
1947 TIS E 
Alabama........ 6, 038, 647 3, 104| 2, 054, 009| 172,653| 8, 268, 413] 3, 928, 785| 1.538) .523| .044| 2.105 
OON RETE 379, 279 4, 529 354, 833 66, 844 805, 485 459, 148 836 773| .145| 1.754 
olorado........ 
Pes a 2, 788, 568 43, 766 739, 534; 84,168| 3, 656, 036| 1, 911, 264| 1.482; .387 044| 1. 913 
tal AA 
Illinois .......... 9, 857, 650} ____.-_-- 764, 587| 674, 610| 11, 296, 847| 5, 600, 154| 1. 760 137| .120| 2.017 
Indiana.....-.-- 11, 101, 185 12, 957 999, 662| 893, 016| 13, 006, 820| 6, 400, 254| 1. 736 156] .140| 2. C32 
Kentucky....... 1,141, 929]__...__-- 21,330| 138,886| 1,302,145 661, 925] 1. 725 032| .210| 1. 967 
Maryland....... 1, 224. 559|2, 345, 283 278, 243} 534,528) 4,382,613} 2, 408, 260} 1. 482 116| .222| 1. 820 
Massachusetts . 289, 253 71.5201... .— 7, 198 373,980; 205, 234] 1. 787/_____- . 035| 1. 822 
. Michigan....... 2, 246, 278|  75,997|  308,510| 110,368 2, 741, 159| 1, 378, 829| 1.684) .224| .080| 1. 988 
Minnesota...... 1, 059, 782 4. 723| .......... 72,114| 1,136,619|  546,299| 1. 949|_...- . 132| 2. 081 
New York...... 5, 464, 864| — 21,814| 1, 235, 788| 484, 041 7, 206, 507| 3, 663, 581| 1. 498| .337| .132| 1. 967 
Ohio... 16, 698, 607| 455, 774 4, 455, 657|1, 962, 008| 23, 572, 046 12, 316, 561| 1.393} .362| .159j 1. 914 
onn apis 25,824,167, 35,561 4 300, 688/13, 390, 721 33, 551, 137 17, 563, 146| 1.472) .245| .193| 1.910 
Oh A | ame A A | AR 
Woet ee Ha 638| 10, opd 109, 682/{-335 SH 2, 420, 814| 1,283, 791] 1.692] .080| . 108} 1.886 
86, 092, 406/3, 275, 703/15, 622, 529/8, 729, 983,113, 720, 621/58, 327, 231] 1. 532| . 268} .150| 1.950 


1 Excludes recycled materials. 


Utah furnaces used semialtered magnetite from the Iron Mountain 
mine near Cedar City, Utah, and "manganese-bearing . ores from 
Nevada and Utah. The sinter used was produced at Geneva and 
Provo from Iron Mountain fine ore. 

The blast furnace at Everett, Mass., used hematite from the Lake 
Superior district, magnetite from New Jersey, and foreign iron ore 
from Algeria, N ewfoundland, and Sweden. 
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Foreign iron and manganiferous iron ore consumed in the manufacture of pig iron 
in the United States, 1946-47, by sources of ore, in net tons 


Source 1946 1947 Source 1946 1947 
re EE 139, 369 88,045 || Newfoundland........... 3, 158 14, 141 
e EE and 1,558 || Bvweden oooco.--- 91,041 323, 016 
Canada . c ccs 472, 628 765,620 || Unclassified. ........-----]------------ 10, 392 
Chile. eset reris 1, 033, 492 1, 808, 732 
Lë ei A 5, 630 125, 412 ee A 
os EE 7, 520 48, 787 Total- eee 1, 822, 838 3, 275, 703 


PRODUCTION OF STEEL 


Steel production increased 27 percent over 1946, while capacity 
decreased 1 percent. Capacity at the end of 1947 totaled 91,241,250 
short tons, compared with the record high of 95,505,280 tons at the 
end of 1945. Production of steel ingots and castings in the United 
States in 1947 was 84,894,071 tons. Of this total, 90.6 percent was 
made in open-hearth furnaces, 5 percent in Bessemer converters, and 
4.4 in electric furnaces. Included in the last figure is a small produc- 
tion of steel in crucible furnaces, which amounted to only 18 tons in 
1947. In 1947, 90.3 percent of domestic steel output was made in 
furnaces in the Northeastern district, 4.6 percent in the Southern 
district, and 5.1 percent in. the Western district, compared with 90.9 
4.6, and 4.5 percent, respectively, in 1946. 

The data concerning steel production used by the Bureau of Mines 
are furnished by the American Iron and Steel Institute. The output 
from steel foundries that do not produce steel ingots is not included 
in the statistics. 


Steel capacity, production, and percent of operations, 1943—47, in net tons ! 


[American Iron and Stee] Institute] 


Production 


y Annual |-—-——————————————4— X 
eat capacity ? as Electric Percent 
of Dec. 31 A rd Bessemer | Crucible| and all Total of 
other capacity 
¡AA 90, 636, 490 78, 621, 804 5, 625, 492 146 4, 589, 070 88, 836, 512 98.0 
EX sins 93, 564, 560 80, 363, 953 5, 039, 923 25 4,237, 699 89, 641, 600 95. 8 
ID caia o 95, 505, 280 71, 939, 602 4, 305, 318 24 3, 456, 704 79, 701, 648 83. 5 
¡$ A 91, 890, 569 60, 711, 963 3, 327, 737 (3) 2, 563, 024 66, 602, 724 72.5 
NOTES O 91, 241, 250 76,873, 793 3, 787, 717 84, 894, 071 93.0 


1 'T'he figures include only that portion of the capacity and production of steel for eastings used by found- 
ries which were operated by companies producing steel ingots. 

3 Capacity figures from A. I. S. I. Form 7. 

$ Included with “Electric and all other.” 
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Open-hearth steel ingots and castings manufactured in the United States, 1943-47, 
by States, in net tons ! 


[American Iron and Steel Institute] 


State 1943 1044 1945 1946 1947 


—À we ee oe ee aX ars | ees eee ee | ae. — | Ak fee eee eet eee È eee ee ae 


New England States_-_.--.-.-.---------.- 487, 773 444, 101 432, 601 367, 868 428, 651 


New York and New Jersey................ 4,488,951 | 4,365,108 | 3,813,333 | 3,242,138 4, 213, 369 
Pennsylvania ———ÓÓ——— 24, 548, 335 | 24,677, 513 | 21,194, 721 | 17, 495, 219 22, 911, 984 
Ohio Dee as Nena R ..| 14, 834, 574 | 15,011, 818 | 13, 402,084 | 11, 446, 783 14, 026, 978 
Indiana EE 10, 679, 645 | 10, 925,049 | 10, 237, 621 8, 359, 305 10, 128, 406 
IMIDOI AA wae eae S 6, 350, 309 6, 496, 338 5, 812, 286 4, 851, 075 6, 206, 370 


Other States. ois oec EE Le 17,232, 217 | 18,444,026 | 17,046, 956 | 14,948,675 | 18,957,945 


78, 621, 804 | 80,363, 953 | 71, 939, 602 | 60,711, 963 | 76, 873, 793 


1 Includes only that portion of steel for castings produced in foundries operated hy companies manufac- 
turing steel ingots. 


Bessemer-steel ingots and castings manufactured in the United States, 1943—47, 
by States, in net tons ! 


[American Iron and Steel Institute] 


State | 1943 1944 1945 1946 1947 
OUI E 2,365,326 | 2,207,176 | 1,930,956 | 1,447,825 1, 981, 428 
Pennsylvania_._-........-.----.---------- 1,926,315 | 1,645,247 | 1,388,284 | 1,143,388 1, 345, 412 


Other StateS------------------------------- 1,333,850 | 1,187,500 986, 078 736, 524 905, 703 


—áÁa( € ee | ——  — JÁ——— | ——— | ——— À——Às A e 


5,625,492 | 5,039,923 | 4,305,318 | 3,327,737 4, 232, 543 


1 Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. 


Steel electrically manufactured in the United States, 1943-47, in net tons ! 


[American Iron and Steel Institute] 


Year Ingots Castings Total Year Ingots Castings Total 
1943... 4, 473,377 115, 693 4,589,070 || 1946...._____- 2, 479, 064 83,960 | 22, 563, 024 
1944... 4, 131, 703 105, 996 4, 237, 699 || 1947__.__._-_- 3, 680, 500 107, 217 3, 787, 717 


1945.......... | 3, 381, 678 75, 026 3, 456, 704 


1 Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. 
2 Includes crucible steel. 


Alloy Steels.—The steel output for 1947 includes 7,428,231 net tons 
of alloy-steel ingots and castings, which represent 9 percent of the 
total, asin 1946. This figure includes steels in which the minimum of 
the range specified in one or more of the elements named exceeds the 
following percentages: Copper, 0.60 percent; manganese, 1.65 percent; 
and silicon, 0.60 percent; or steels containing aluminum, boron, 
chromium, cobalt, columbium, molybdenum, nickel, titanium, tung- 
sten, vanadium, zirconium, and other alloying elements when added 
to steel to obtain desired alloying effects. The output of alloy steels 
in 1947 increased 22 percent over 1946, whereas total steel increased 
27 percent. Of the alloy steel produced in 1947, 74 percent came from 
basic open-hearth, 2 percent from acid open-hearth, and 24 percent 
from electric furnaces and crucibles; none was produced in Bessemer 
converters, 
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Electric furnaces produced proportionately less alloy steel in 1947 
than in 1946; only 47 percent of steel made in electric furnaces was 
alloy in 1947. Typically, steels with higher alloy content are made 
in electric furnaces and steel with lower content by the open-hearth 
process. 


Alloy-steel ingots and castings manufactured in the United States, 1943-47, by 
processes, in net tons ! 


[American Iron and Steel Institute] 


Process 1943 1944 1945 1946 | 1947 
cca E cM PNE 
Open hearth: 
Bast. 8,539,523 | 6,494,627 | 5,572,353 | 4,325,657 | 5, 520, 549 
r Acid- x A T S 677,416 | 515. 062 274, 889 115, 711 198, 754 
o ote ecu eodem ima tus 136 3 1 
DEER 3,932,743 | 3,622,774 | 2,800, 451 ) 1,635,827 | 1,778, 937 


13, 149, 818 | 10, 633,086 | 8,647,711 | 6,077,195 7, 428, 231 


! Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. 


Metalliferous Materials Used.—During 1947, steel furnaces used 
3,795,886 net tons of domestic iron ore and 809,191 tons of foreign 
ore, most of which came from Brazil, Chile, and Sweden, smaller 
quantities originating in Africa and Canada. In addition, open- 
hearth furnaces consumed 1,134,542 tons of sinter made from both 
foreign and domestic materials. 

Both charge ore and feed ore are used in the basic open-hearth 
process. Charge ore is used to add oxygen to the charge before it is 
melted. This ore should be low in combined and uncombined mois- 
ture, silica, and fines. Ore with & high silica content requires large 
additions of limestone and consequently produces large volumes of 
slag, which reduce furnace efficiency. Iron-ore sinter has been found 
to be a good charge ore in open-hearth practice. 

Feed ore, which is added to the heat during the working period, 
should be hard, dense, coarse, and low in moisture. Although moder- 
ately high silica ore can be used as feed it is undesirable, as in charge 
ore, because of the larger quantity of slag resulting. Lump ore, which 
is preferred as feed ore, is-high-priced, and the supply is limited. 


Metalliferous materials consumed in steel furnaces in the United States, 1943-47, 
in net tons 


Iron ore Manganese ore Iron and steel scrap 

Year "| Sinter Pig iron alee B 
pone Foreign pun Foreign Home Bee 

KR EE 4,574,277| 46, 939/1, 490, 361 6,064] 27, 985/53, 759, 354|1, 828, 000/29, 088, 371/18, 420, 700 

J944 .---- 4, 629, 102 12, 562|1, 586, 654 2,177 9, 321/54, 104, 677} 1, 648, 000/29, 422, 868/18, 193, 639 

1945... .........- 3, 793, 562| 24, 465|1, 291, 929| 1,915 , 245/46, 596, 855/1, 388, 000/25, 236, 910/17, 919, 602 

1946... .--------- 3,117,774| 446,611) 760,640) 2,304 2, 110/38, 443, 934| 1, 044, 000/19, 868, 551/16, 513, 487 

3, 512/50, 177, 381/1, 300, 000/23, 993, 919/20, 791, 449 


Eed 3, 795, 886| 809, 191|1, 134, 542] 2,680 
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CONSUMPTION OF PIG IRON 


Consumption of pig iron in 1947 increased 29 percent over 1946. 
Pig iron, a product of the blast furnace, is a semiraw material and, ex- 
cept for a small quantity used in direct castings, moves to steel- or 
iron-melting furnaces for further refining, alone or mixed with other 
ingredients. In 1947, 86 percent of the pig iron went to steel-making 
furnaces (open-hearth, Bessemer, and electric) to be processed into 
steel. Direct castings took 4 percent, and the remaining 10 percent 
was consumed in iron-making furnaces, of which the cupola is the 
most important. Gray-iron foundries used 18 percent more pig iron 
in 1947 than in 1946. Cupolas used 9 percent of total pig iron in 
1947, compared with 10 percent in 1946. 


Consumption of pig iron in the United States, 1944-47, by type of furnace 


1944 1945 1046 . 1947 


Type of furnace or 


equipment 
Net tons LU) Net tons ICT) Net tons Lë) Net tons LST 


— ces | eS ED EE | CREE oD ee 


en — —— dà eS ea 


Open-hearth. ........ 48, 281, 168 19. 2 | 41,682, 581 78. 4 | 34, 608, 053 76.8 | 45,338, 462 11.8 
Bessemer .--------- 5, 583, 027 9.2 4, 750, 817 8.9 3, 722, 756 8.3 4, 711, 581 8.1 
Electric. ...........- 240, 482 .4 163, 457 eck 113, 125 .3 127, 338 .2 
ra ebe 3, 941, 159 6.5 | 4,084,091 7.7 | 4,012,704 10.2 | 5,438,727 9.3 
j| fetes M an 
Bog 75 } 499, 457 .8| 433,953} .8| 356,436 .8 | — 413,900 7 
Crucible............. 863 (2) 552 (2) 985 (2) 1, 312 (2) 
Puddling...........- 28, 166 (2) 22, 125 (3) 14, 506 (2) 16, 573 (2) 
Direct castings !..... 2, 377, 299 3.9 2, 049, 001 3.9 1, 641, 874 3.6 2; 241, 789 3.9 
Miscellaneous. .-.-.....|------------ —— A A 1,191 (2) 1,073 (2) 


———— | res | eee A, o ml —Ó— ÀM HÀ 


60, 951,621 | 100.0 | 53,187,177 | 100.0 | 45,071,630 | 100.0 | 58,290,755 100. 0 


1 Some pig iron used in making direct castings included in cupola. 
2 Less than 0.05 percent. 


Plants using pig iron in 1947 were located in all 48 States and in the 
District of Columbia, but consumption is concentrated largely in the 
steel-making centers of the North Central, Middle Atlantic, and 
Southeastern States. These areas together, in 1947, used 95 percent 
of the pig iron, Pennsylvania (the leading consumer) taking 30 percent 
of the total and Ohio (the second-largest consumer) 20 percent. 


Consumption of pig iron in the United States, 1944-47, by States and districts 


1944 1945 1946 1947 
State and district Con- Con- Con- Con- 
sum- | Net tons | sum- | Net tons | sum- | Net tons | sum- | Net tons 
ers ers ers ers 

Connecticut... ......-.-2-... 57 101, 816 61 104, 676 55 88, 307 58 92, 114 
E MA se Sul 15 6, 543 16 6, 692 16 10, 267 15 14, 111 
Massachusetts. 104 192, 870 103 184, 432 94 154, 654 98 199, 258 
New Hampshire..... Qc EE 16 6, 785 16 8, 908 15| | 5,992 16 5, 771 
Rhode Island................. 12 39, 858 12 38, 670 10 28, 339 12 31, 036 
Vermont .--------.----------- Lë 12, 057 12 11, 133 12 9, 411 14 10, 007 


ee A | oe Pe | Ey | ery | eames SD | ge 


Total New England.... 217 359, 929 220 354, 511 202 296, 970 213 352, 297 


ee | cm PP | P Á 
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Consumption of pig iron in the United States, 1944-47, by States and districts— 
Continued 


1944 1945 1946 1947 


State and district 


Con- Con- Con- 
sum- | Net tons Net tons | sum- | Net tons | sum- | Net tons 
ers ers ers 
Ne du ici ee 74 |} 355,486 331,639 |f 77 |} 202,408 f al 312,845 
New York.................... 194 | 2, 958, 342 2,598,306 | 179 | 2,201,586 | 172 | 2, 966, 882 
Pennsylvania! ............... 380 |19, 095, 662 16, 047, 518 354 |13, 120, 922 349 |17, 287, 166 
Total Middle Atlantic..| 655 |22, 409, 490 18,977,463 | 617 |15,615,006 | 604 |20,566, 893 
Alabama... —— 67 3, 263, 647 2, 884, 295 | 66 | 2,568, 276 69 3, 356, 612 
istrict of Columbia. ........ 1 
Kentucky ! EE 24 |73, 185, 611 2, 848, 408 24 |12, 629, 314 | 24 |(3, 150,317 
aryland 1... oo occ... 21 
West Virginia................ 25 | 1,671, 046 1,433,478} 25|1,115,785| 25 | 1,379, 112 
Gems cov E 89595 sam 5|) 63,613 |{ 2 |) 37.525 
Mississippi. .................- 6 903 1, 023 8 2, 256 8 2 596 
North Carolina, 46 18, 062 22, 886 50 28, 423 47 21, 466 
oe Carolina ------.------- j 4, 779 5, 355 E 7, 348 o: 9, 169 
ennessee..................-- 5 5 
VEL c ee. 28 |) 162,913 } 176,736 |f 33 |) 197,055 |f 5$ |} 254, 202 
Total Southeastern... ... 379 | 8,396, 796 7,460,292 | 386 | 6,612,070 | 379 | 8, 216, 999 
Arkansas................-..-- 5 4 4 
oe teg e | 6, 826 7, 944 10 | 5, 020 i b, 766 
ou NA... 1 
DOS rn Rondo LL. 45 | 152,058 174,497 | 37| 54,138] 37] 120,091 
Total South Central.... 75 158, 884 182, 441 63 59, 758 61 125, 857 
Illinois Ln 209 | 5, 158, 045 4,426,898 | 208 | 3,716,293 | 208 | 4,782,722 
Indianao 131 | 7, 453, 187 6,543, 439 | 126 | 5,356,288 | 128 | 6,810, 122 
CoA e: O 55 103, 83, 412 58 104, 744 54 98, 116 
Minnesota. 58 ; 426, 666 61 443, 861 59 445, 584 
Missouri.. 59| 130,537 106,734|  52|  93,2908| 51 | 80,926 
e af mm Bp ms | Hj mf nj on 
chigan_-.._...............- 178 189 173 16 
Wisconsin A Sate ER 110 Ja 332, 201 122 p 228, 616 115 ho, 275, 887 { 116 2, 731, 764 
South Dakota... A oa r vel ih med ql ms 
Ohio 335 |12, 271,656 | 339 |10, 803, 564 | 297 | 9,162,118| 299 |11, 674, 075 
Total North Central....| 1,170 |27, 903, 417 | 1, 231 |24, 633, 439 | 1,127 |21, 169, 706 | 1,117 |26, 643, 575 
ATİZONa. ae 
Nevada LL... 3 91 4 133 5 1, 022 4 1, 215 
New Mexico................-- 
EE \ 20 | 1,082,544 | 28 | 1,067,032| 26| 761,468] 26 | 1,511, 704 
Idaho. i 
Wvoming. | 3 367 4 495 4 1, 547 5 3, 041 
Montana. ............ c.l... 
Total Rocky Mountain. 26 | 1, 083, 002 36 | 1, 067, 660 35 764, 037 35 | 1,515, 960 
Oregón- AS oe fo ols 33 31 f 32 26 
Wane eu: 37 |} 20.614 [ ZU aal 370} asos Zu 17,812 


Galitornia) 2... 600, 489 137 476, 537 123 520, 288 116 635, 164 


Total Pacific Coast. ` 640, 103 208 §11, 371 186 554, 083 173 652, 976 
Bndistribüted E EEN, ER, GE, AS EE, A ace a ome 7 216, 198 


SS | ESE: | SS | Cl bond bi m ED 
ee ee eee | cen Ee A | ewe | ED | RT | OS o od 


Total United States....| 2, 720 |60, 951,621 | 2, 883 |53, 187, 177 | 2,616 |45, 071, 630 | 2,589 |58, 290, 755 


! In 1947, some pig iron consumed in California, Illinois, Kentucky, Maryland, New Jersey, Ohio, and 
Pennsylvania—not separable—is included with “Undistributed,” ` ` 
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PRICES 


The average value of all grades of pig iron given in the accompanying 
table is compiled from reports of producers to the Bureau of Mines. 
The figures represent f. o. b. blast furnaces and do not include the 
value of ferro-alloys. The general average value for all grades of pig 
iron at furnaces was $30.34 a net ton in 1947, compared with $24.49 
in 1946. 


Average value per net ton of pig iron at blast furnaces in the United States, 
1943-47, by States 


State 1943 1944 1945 1946 1947 
A na $17.35 $17. 34 $18. 39 $21.15 $28. 12 
California, Colorado, and Utah............ 18. 59 19. 04 19. 49 21. 25 30. 50 
DMO IS isos Se eee eos 21. 43 20. 92 22. 98 25.17 30. 97 
A See gas ono A 22. 39 22. 41 23. 11 25. 46 30. 57 
Eat EE 16. 60 17.21 17. 60 27.19 32. 25 
NOW YO Tk A12] Gees 20. 20 19. 96 22. 83 22. 82 27.54 
OD EEN 21.78 21. 96 22. 99 24. 90 30. 87 
Penas y IVA lA gece ri 21. 49 21. 48 22. 37 24.70 30. 23 
Other Btatesl l.l Ll.llll-- 19. 48 20. 10 20. 48 24. 95 31. 52 

Average for United States. .......... 20. 95 20. 97 22. 01 24. 49 30. 34 


1 Comprises Kentucky, Maryland, Massachusetts, Minnesota, Tennessee, Texas, Virginia, and West 
Virginia. 


The average monthly prices of foundry, basic, and Bessemer pig 
iron at Valley furnaces and of foundry pig iron at Birmingham furnaces, 
according to published market quotations, are summarized in the 
following table. 


Average monthly prices per net ton of chief grades of pig iron, 1946-47 
[Metal Statistics, 1948] 


oo DEE Foundry pig | Bessemer pig | Basic pig iron 
mingham iron at Valley | iron at Valley at Valley 
Month fürnacos furnaces furnaces furnaces 


— — | eS gece | cee ce | ee 


SS A MEC 
1946 1947 1946 | 1947 | 1946 1947 1946 1947 


SD 


WANUGLY eec ceu EE .| $19. 76 | $24.00 | $22.99 | $27.23 | $23.44 | $27.68 | $22. 54 $26. 79 
February....._.--------------------. 19.76 | 24.00 | 22.99 | 27.23 | 23.44 | 27.08 | 29.54 26. 79 
March... 20.12 | 26.06 | 23.35 | 29.91 | 23.79 | 30.36 | 22.90 29. 46 
EE .| 20.43 | 26.68 | 923.66 | 29.91 | 24,11 | 30.36 | 23.21 29. 46 
MAG nee es ucc iL 20.56 | 26.68 | 23.79 | 29.91 | 24.24 | 30.36 | 23.35 29. 46 
SEH 22.91 | 26.68 | 25.45 | 29.91 | 95.89 | 30.36 | 25.00 29. 46 
APTUS NERA eis eye Sa SOL 22,21 | 27.88 | 25.45 | 31.36 | 25.89 | 31.80 | 25.00 30. 91 
OT IA 22.21 | 29.80 | 25.45 | 32.59 | 25.89 | 33.04 | 25.00 32. 14 
September -.--.---------------------- 22.21 | 29.80 | 25.45 | 32.59 | 25.89 | 33.04 | 25.00 32. 14 
October O 22.21 | 29.80 | 25.45 | 32.59] 25.89 | 33.04 | 25.00 32. 14 
NA -2-2222 | 22.21 29.80 | 25.45 | 32.59 | 25.89 | 33.04 | 25.00 32. 14 
December- ----------2-----2000nMuO | 23.50 | 29.80 | 26.59 | 32.59 | 27.04 | 33.04 | 26.14] 32.14 


EE VE, AA E AAA SS EE ME 
CT RR | 21. 45 | 27.58 | 24.67 | 30.70 | 25.12 | 31.14 | 24. 22 | 30, 20 
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Composite prices of finished steel in the United States, 1938-47, by months, in 
cents per pound ! 


[Iron Age] 

Month 1938 | 1939 1940 1941 | 1942 | 1943 | 1944 | 1945 1946 1947 
January............. 2. 58414| 2.35367| 2. 30467| 2.30467, 2.28249| 2.29176] 2. 27235| 2. 38444| 2. 54490| 2. 86410 
February........... 2. 58084| 2. 35367| 2.30467| 2.30467| 2.28249] 2.29176] 2.27235! 2. 38444| 2. 54490] 2. 87118 
Mafch........ eee 2.57754| 2.35367| 2.30467, 2.30467| 2.28249| 2. 20176| 2. 27235| 2. 38444| 2. 54490| 2. 87118 
Ee 2. 57754) 2.35367, 2.26015) 2.30467) 2.28249] 2.29176] 2.30329| 2. 42471) 2. 73011) 2. 88239 
May AAA 2. 56939} 2. 30807, 2. 30467, 2. 30467| 2. 28249| 2.29176) 2.30329| 2. 42471| 2. 73011| 2. 88239 
SUNG EE 2.51300} 2. 28297] 2. 30467] 2. 30467| 2.28249) 2, 29176] 2.30329] 2. 42471] 2. 73011| 2. 88239 
NY dete noe ues 2. 35944] 2, 28297] 2. 30467! 2. 30467| 2.28249] 2.29176] 2.30837] 2. 44076| 2.70711] 2. 90953 
HIE eerste, 2. 35044| 2. 28297| 2.30467] 2.30467] 2. 28249] 2.29176] 2.30837| 2.44076] 2. 70711| 3. 18676 
September. ......... 2. 35655| 2. 28297| 2.30467] 2. 30467| 2. 28249| 2. 20176| 2. 30837| 2. 44076| 2. 70711| 3. 18925 
October, 2.31964] 2.28297] 2. 30467] 2.30467| 2.28249] 2.20176] 2.21188) 2. 44104| 2. 70379| 3. 19541 
November.......... 2. 35367| 2. 28837, 2.30467] 2.30467| 2. 28249| 2.29176] 2. 21188| 2. 44104| 2. 70379| 3. 19541 
December........... 2. 35367| 2.30467| 2. 30467| 2.30467| 2.28249] 2. 29176| 2. 21188| 2. 44104| 2. 73347| 3. 19541 

Average....... 2. 45874| 2.31088] 2. 30096| 2.30467| 2. 28249| 2.29176] 2.27298| 2. 42277| 2. 67395) 3.01013 


! Weighted average of Iron Age quotations on following steel items: Hot-rolled and cold-rolled strip, 
sheets, bars, plates, shapes, wire rods, rails, and pipe. The composite was revised in 1941 to obtain greater 
sensitivity in reflecting price changes. (For details of revisions see Iron Age, Aug. 28, 1941, p. 92.) Prior to 
1941, this index was computed on the basis of finished steel shipments in the 10-year period 1929-39. The 
3 years, 1941, 1942, and 1943, are based on annual shipments for the year. Since 1944, the index has been 
based on quarterly shipments. 


FOREIGN TRADE ! 


Imports of pig iron for consumption in 1947 increased 132 percent 
quantitatively from 1946, but the value of imports increased 253 per- 
cent. Norway, Poland, and the United Kingdom supplied 78 percent 
of United States receipts during the year. 


Pig iron imported for consumption in"the'United States, 1943-47, by countries, 
in net tons 


[U. S. Department of Commerce] 


Country | 1943 1944 | 1945 1946 1947 

North America: 
anada EE 49 5, 778 21, 150 1, 287 1, 747 
MEXICO AAA A | te EE, ee ee eS 11, 248 1, 004 

Europe: 

PNY GY EUREN SS RI EE a NR KOREA AAN PA NER 281 
Netherlands EE AAA CO AAA EE 2, 711 
IN OR WAY A EEN ee ete Nestea 9, 482 
Foland- and Danzas EE GE EH | aa 7, 466 
WCU EE, ROAD tee tee rene DEE d EE 
E EE DEE, CIMA VE GE 1, 357 
United Kingdom ooo... DEO) fancies ge | eet 1, 528 8, 576 
IIA E A EE MI TROD: APA E, EE, peed wick 
Oceania: Australia. ......................- 201) A A aloes Bons EE 
Total: Net tOdO ue 1, 445 5, 778 21, 150 14, 091 32, 624 
Való EE $41, 408 $116, 408 $432, 621 $402, 519 | $1,738, 812 


Exports of pig iron from the United States decreased 58 percent in 
quantity and 62 percent in value from 1946. Shipments went to only 
14 countries in 1947 compared with at least 28 in 1946. The 
Belgium—Luxembourg customs district was the main recipient in 
1947, taking 73 percent of the total. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S, Department of Commerce. 
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Pig iron exported from the United States, 1946-47, by countries, in net tons! 
[U. 8. Department of Commerce] 


Country 1946 1947 Country 1946 1947 
North America: Europe— Continued 
anada... 11, 789 9, 523 enmark...-----..-------- 1,120 iw 
Canal Zone............... 278 France..................- 4,000 |.......... 
QuD8. A 122 47 Greece...........-.......- 695 3 
Dominican Republic. .... 214 E oun Italy. eei cose 16, 856 |.......... 
El Salvador.............. 62 34 Portugal................. 2,316 |... 
Other North America..... 29 19 Sweden................... 24, 082 |_..._..__- 
South America: Other Europe............ ¡3 0 RSS 
Argentina...............- 4, 712 140 || Asia: 
Bolivia................... 144 6 Si AAA 12, 155 |.......... 
Chile....................- 904 500 Une and Trans-Jor- 
Colombia................. 4508 A | OT o odeurs Lb bs EN 
Paraguay 98 |. tns Philippines, Republic of 60 133 
Por... teed feds 854 224 
Uruguay................. 3, 366 3 “Algeria E 90 BEEN 
Venezuela -----..----.... 407 1:2. uz EgypPt.--.----------------- 143 30 
Other South America..... 239 |.........- Other Africa.....-.------- Nk ÉIER 
Europe: | 
Belgium and  Luxem- Total: Net tons. ....... 95, 698 40, 202 
ee LEE, A 29, 262 Value........... $2,070,369 |$1, 011, 502 


1 Changes in table in Minerals Yearbook, 1946, p. 639, are as follows: 1945: U. S. S. R., 241. Total: Net 
tons 90,833; value $2,393,129. 


Imports and exports of iron and steel products are given in detail 
in the following table. 


Iron and steel imported for consumption in the United States, 1945-47, by 
commodities 


[U. S. Department of Commerce] 


1945 1946 1947 
Commodity N 
et Net Net 
tons Value tons Value tons Value 
Semimanufactures; 
Steel bars: 

Concrete nat DAES A, A A (1) $23 2 $191 

Solid or hollow, nee. 1, 592 | $183, 420 863 | 183,311 687 161, 230 

Hollow and hollow : árili Ssteel................ 37 ,43 101 19, 773 37 7, 515 
BAr WEE 24 3, 461 404 62, 932 250 406, 526 
Wire rods, nail rods, and flat rods up to 6 

inches in width. 2, 199 263, 152 6,051 795, 104 6,018 906, 483 
Boiler and other plate iron and steel, n. e. s... 72 47,443 | 2,048 | 124,846 663 52, 652 
Steel ingots, blooms, and slabs................ 1,655 | 115,774 589 44,968 | 1,513 68, 353 
Billets, solid or hollow........................ 6,456 | 477,032 663 43, 124 4 798 
Die blocks or blanks; shafting, ete............ 360 70, 577 273 69, 083 246 79, 054 
Circular saw plates... erm eisiaa (1) 397 2 1, 632 
Sheets of iron or steel, common or black, and 

boiler or other plate i iron or steel............ 91 8, 330 113 11, 568 790 58, 819 
Sheets and plates and steel, n. s. p. f.......... 2,487 | 225,472 91 20,092 431 48, 941 
Tin plate, terneplate, and tageers’ Gives eels 164 | 41,792 334 90, 143 655 192, 853 

Total semimanufactures. ..............- 15,137 |1, 443, 889 | 11,470 | 1, 465, 364] 11,252 | 1,625,047 
Manufactures: 
Structural iron and steel...................... 2,682 | 162,755 875 | 106,447 | 1,730 257, 073 
Rails for railways. __......-..--.-------- l.l... 27,766 | 573,773 | 5,771 | 113,678 | 8,859 211, 223 
Rail braces, bars, fishplates or splice bars, and 

tio Did onc suite sa ea 4,708 | 163,805 | 2, 226 81,089 | 1,408 57, 188 
Pipes and tubes: 

Cast-iron pipe and fittings.................. 8 2, 229 215 42, 959 59 10, 155 

F ther pipes and tubes...................... 910 | 139,473 203 26,045 | 6,228 | 1, 519, 443 

ra: 

AA onde saad oe (1) IU A Nace ceca (1) 32 

Round wire, n. e. 8.._.....----.----------.-- 21 4, 588 207 40, 341 97 25, 423 

Telegraph, telephone, etc., except copper, 

covered with cotton jute, AA 63 49, 299 6 3, 941 122 28, 949 

Flat wire and iron or steel strips............ 1, 958 |1,309, 525 | 2,947 |2,095,054 | 2,634 | 1,885, 742 

Rope and strand---------------------------- 2, 415 | 949,064 204 89, 483 312 92, 438 

Galvanized fencing wire and wire fencing.|........|.......... 9 129 3 308 
Hoop, band and strips, or scroll iron or steel, 

TS A we atone E 98 | 112, 432 50 65, 944 35 48, 058 
IN ANS oe tonos ea ec ee ee eee ne 27 14,774 183 53, 222 116 51,357 
Castings and forgings, neg... 20,064 |2, 816, 502 | 1,047 | 217,289 | 1,216 303, 499 

Total manufactures......................- 60, 72C |6, 298, 238 | 14,033 12, 935, 621 | 22,819 | 4, 490, 888 
Grand: total EE 75,857 |7, 742, 127 | 25, 503 |4, 400, 985 | 34,071 | 6, 115, 935 


A a] 
1 Less than 1 ton. 
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Iron and steel exported from the United States, 1945-47, by commodities 


[U. S. Department of Commerce] 


Commodity 


Semimanufactures: 


Steel ingots, blooms, billets, slabs, and 
sheet Dër ett ee de d epus 
Iron and steel bars and rods: 
Iron DATS A 
Concrete reinforcement bars. ......... 
Other steel bars....................... 
Wirerods --.oocooococccooooccococooo- 
Iron and steel plates, sheets, skelp, and 
strips: 
Boiler plates. ..-.....----------------- 
Other plates, not fabricated..........- 
Skelp iron or steel 
Iron and steel sheets, galvanized...... 
Steel sheets, black, ungalvanized...... 
Iron sheets, black 
Strip band, and scroll iron or steel: 
Cold-rolled........................- 
Hotrollod ii ee 
Tin plate, terneplate, and taggers’ tin... 


Total semimanufactures. ......... 


Manufactures—steel-mill products: 


Structural iron and steel: 

Water, oil, gas, and other storage 
tanks complete and knocked-down 
material 

Struetural shapes: 

Not fabricated ...................... 
Fabricated 

Plates, fabricated, punched, or shaped 

Metal lath 

Frames, sashes, and sheet piling...... 

Railway-track material: 

Rails for railways. -------.------------ 

Rail joints, splice bars, fishplates, and 
tie plates 

Switches, frogs, and crossings.......-- 

Railroad spikes 

RA ORS bolts, nuts, washers, and nut 

o 


ep e we ep wm em em o em ep em ep en zm em em vn mm vn mm mm wm em gp em g a - 


weer Bem em em em wm c e 4^ e c em mm o rm ce c ap "D om op em «D es c 


we ep e wm vm ar e e gr e gn en mm zm mp zs mm e ec e m emp em e gp om ge 


Casing and oil-line pnipne 
Seamless black pipe, other than casing 
and oil line. ........................ 
Welded black pipe.................... 
Welded galvanized pipe............... 
Malleable-iron screwed pipe fittings... 
Cast-iron screwed pipe fittings........ 
Cast-iron pressure pipe and fittings. .. 
Cast-iron soil pipe and fittings........ 
Riveted-steel or iron pipe and fittings. 


Wire and manufactures: 


Barboed...:nl.e2222222 m e cossa uec 
Galvanized wire. ....................- 
Iron and steel wire, uncoated ......... 
Wire rope and strand 
Woven-wire fencing and screen cloth.. 
AILOUDOE. — A 
Nails and bolts (except railroad): 
Wire nail$...------------------------- 
Horseshoe oails ...................... 
All other nails, including tacks and 
SUADIOS cesos os aa 
Bolts, nuts, rivets, and washers (ex- 
cept aircraft and railroad) 
Castings and forgings: 
Horseshoes, mule shoes, and calks..... 
Iron and steel, including car wheels, 
tires, and ales ----------------- 


Total manufactures. ..............- 


1045 


Net tons 


57,717 
84, 669 
527, 010 


Value 


6, 380, 416 
15, 158, 621 
53, 249, 618 

943, 910 


7, 821, 216 
6, 505, 636 
55, 457, 364 


1946 


Net tons| Value 


452, 534/$21, 316, 011 


25, 572 
199, 651 
478, 637 

62, 355 


61,703 


482, 783 
31,177 


2, 059, 874 


6, 323, 882 
43, 568, 821 


1947 


Net tons| Value 


491, 215|$32, 490, 308 


34, 752 
248, 373 
850, 026 

71,237 


32, 558 
599, 922 
67, 403 
74, 440 
568, 760 
30, 215 


89, 618 
107, 149 
620, 198 


eaters | een ——Á——:———— || A ——ÓM—— "ond 


Ëch mn | o | M 
—— —— Á—— | eee | eee | ee | ————— — ————— o ——M—— 


4, 346, 698 

14, 428, 679 
8, 493, 407 

21, 760, 743 
330, 868 

1, 431, 836 

14, 429, 681 
4, 913, 944 

4, 933, 999 

1, 327, 191 

1, 078, 990 


8, 140, 464 
24, 520, 446 


2, 355, 272 
6, 206, 191 


8, 308, 768 


2, 870, 862 
472, 875 


1, 817, 263 
10, 638, 205 

260, 174 
21, 158, 448 


49, 331 
319, 103 
99 


44, 565 


19, 102 
2, 080 


9, 570 
31, 622 
1, 859 
121, 396 


5, 872, 907 
18, 074, 652 


7| 14, 890, 198 


2, 629, 060 
679, 016 
2, 092, 382 


18, 520, 263 
4, 164, 363 
1, 216, 754 
1, 214, 087 
1, 372, 811 


6, 688, 123 
18, 912, 327 


5, 613, 481 

10, 019, 634 

4, 862, 386 

11, 594, 081 
) , 


10, 116, 336 


2, 046, 774 
676, 421 


2, 013, 472 
9, 216, 175 
274, 969 
15, 202, 594 


5, 717 
37,709 


500, 582 
119, 411 
7, 249 
23, 459 
7, 759 


69, 951 
332, 877 


18, 356 
67, 443 


25, 754 
1, 025 


14, 970 
48, 323 
897 
191, 292 


3, 948, 426 
23, 191, 211 
91, 406, 772 

7, 116, 964 


2, 762, 273 
45, 086, 679 
3, 451, 166 
10, 511, 185 
85, 165, 592 
3, 753, 982 


17, 474, 960 
10, 963, 981 


86, 917, 802 


15, 178, 585 
32, 519, 487 


31, 732, 249 
9, 897, 099 
1, 651, 127 
2. 684, 325 
1, 603, 871 


13, 314, 243 
39, 665, 391 


2, 856, 028 


5| 10, 847, 857 


11, 577, 836 
2, 887, 552 
1, 249, 402 
3, 575, 451 

849, 972 

30, 914, 371 


12, 093, 216 
19, 428, 575 
12, 322, 992 
10, 319, 192 
7, 481, 477 
18, 513, 762 


3, 915, 832 
368, 679 


3,714, 788 
15, 487, 672 
178, 977 


24, 307, 976 
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Iron and steel exported from the United States, 1945-47, by commodities—Con. 


1945 | 1946 1947 
Commodity ————————— ————— | 
Net tons} Value Net ions Value (Net tons: Value 


— 


Advanced manufactures: 


House-heating boilers and radiators.....|......... $351, 992]. ........ $527, 6801: aoc $1, 898, 479 
dA IUD A cs eo A 2, 299, 841|......... 5,541, 2/2]. 15, 905, 896 
ools: 
E EE 684,018|......... 826, 970|--------- 1, 379, 579 
Shovels, spades, scoops, and drainage 
o EE, AA 1, 028, 657|......... 844, bio ... 1, 404, 422 
Hammers and batchets 1, 124, 035|--.------ 1, 033,422| eg , 665, 521 
Saws, wood and metal cutting. ..--...-]...------ 5, 774, 538|- -.------ 5.200. (191 roris 7,441,018 
All other e oec e DES 36, 907, 814l- -------- 34, 383, 214|......... 57, 877, 807 
Total advanced manufactures. . 1 48, 170, 208. 48, 417, 862!-...----- 87,572, 722 


WORLD REVIEW 


The United States Steel Export Co. has estimated that, of the 1947 
world steel production of 150,000,000 tons, approximately 12,500,000 
tons entered world trade.? Although the total 1947 production was 
4,500,000 tons over the prewar year 1937, the world trade was 8,500,- 
000 tons less. The high 1947 production rate was largely due to the 
high level of United States production, as Germany, which produced 
19,000,000 tons in 1937, approximated 3,000,000 tons in 1947. Simi- 
larly, Japan, which formerly produced about 6,000,000 tons annually, 
attained a rate of only slightly more than 1 000, 000 tons in 1947. 

The following tables show pig-iron production from records of the 
Bureau of Mines and production of steel by the important producing 
nations, compiled by . the American Iron and Steel Institute. 


World production of pig iron (including ferro-alloys), 1941-47, by countries, in 
metric tons ! 
[Compiled by B. B. Mitchell] 


Country ! 1941 1942 1943 1944 1945 | 1946 | 1947 
Australia ?............... 1,499,392| 1,582,641| 1,421,765) 1,326,308| 1,135, e| 020, 829| 1,161, 479 
AUSTIÍA clem orco Sur 652, 300 783, 481 965. 000 926, 178 101, 549; 54,430| 278, 5U5 
Belgium ____...---------- 1,422,090] 1,269,450} 1,630, 570 718, 490 734, 580| 2, 160, 830| 2, 816, 780 
(e EE 208, 795 213, 619 247, 680 292, 169 259,909} 369,254} 480, 929 
Canada.................. 1,566,171| 1,981,309| 1,773,866| 1,836,088]  1,774.497| 1, 379, 605| 1, 922, 930 
CONIC core oe a 6, 607 4, 376 9, 256 5, 948 172, 242 365, 345 480, 638 
Chinat*-- sce et ese cet 1, 960,311! 4, 743, 251} 4 1, 867, 507| 4 2, 121, 574 493, 575 31, 000 35, 733 
Czechoslovakia........... 1,572,000| + 1, 596,000] 1,704,000 1, 584, 000 576, 000 961, 000, 1, 422, 466 
Finland. EE 22, 170 28, 886 43, 277 100, 303 36, 798 77, 088 70, 637 
TANCE ee 3, 350, 933| 3,837,021| 4,920,730| 2,892,694| 1, 197, 142| 3, 494, 258| 4, 943, 000 
Germany...............-. 15, 433, 000| 15, 441, 000| 15, 972, 000| 13, 370, 000 TEM 123, 000/62, 083, 400; 62. 261, 200 
Hungary................. 444, 720 420, 470 420, 620; 7? 396, 260 7 43, 700 160, 180 299, 400 
Indias... a 2,042,123| 1,859,108] 1,776,941) 1,453,713 1, 417, 309| 1, 466, 542| 1,463, 112 
Indochina, French....... (8) 1,146 2, 922 A paucas 8) 
DOA Y enne ceci E he 1, 109, 914 974, 262 689, 012 279, 057 71,355; 199,600; ° 318,005 
JADRE ratas 10 4, 366, 158/10 4, 362, 249 19 4, 103, 813/110 2, 114, 177| 1° 1, 165, 855| 9 218,000] 9 397, 000 
¿LG EE 300, 256 398, 428 543, 492 567, 856 166, 900} 110,000} 1 20,000 
Luxembourg............. 1,343,017| 1,689,121, 2,289,740| 1,348,096 316, 477, 1, 364, 400| 1, 818, 160 
Mexico 9... ... 2... .-... 96, 638 123, 761 123, 325 135, 157 218, 322 282, 243 235, 62 
Metberiands (8) (8) (8) (8) (8) 10 222. 129| 10 322, 585 
Norway...---.----------- 123, 294 110, 838 144, 855 123, 745 50, 995 135, 410 165, 232 
ELE 731, 600 741, 700 741, 700 690, 900 228,249| 725,736) 867,121 


Rumania................- 118, 799 161,014 172, 806 140, 736 53, 862 65,867| 89, 924 
See footnotes at end of table. | 


2 American Metal Market, vol. 55, No. 2, Jan. 3, 1948, p. 1. 
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World production of pig iron (including ferro-alloys), 1941—47, by countries, in 
metric tons '—Continued 


Country ! 1941 1942 1943 1944 1945 1946 1947 
A E EE 2, 153,000} 2,161,000, 2,302,000} 1,029,000 (8) 234, 562| 654, 430 
GENEE 545, 148 549, 030 697, 318 564, 294 488,414] 509,441} 517,180 
Sweden. ................. 749, 470 771, 190 831, 769 888, 219 785, 359} 719,336] 724,569 
Switzerland.............. : 12, 400 15, 400 29, 400 2, 770 11, 5, 000 
Turkey.................. 86, 057 67, 350 55, 259 69, 795 69, 524 78, 886 99, 027 
Union of South Africa... 360, 000 362, 800 486, 800 471, 520 555, 700| 560,000; 630,000 
U28. S RAW ees 11, 450,000/ 4,280,000, 5,500,000] 7,210,000} 8,730,000, 9, 780, 000/11, 200, 000 
United Kingdom......... 7, 510, 690} 7,726,000} 7,302,250} 6,844,621} 7,221,474! 7, 885, 564] 7, 909, 543 
United States. ... ........ 51, 456, 627| 55,316, 075| 56, 969, 248| 57,059, 457| 49, 855, 561/42, 023, 209/54, 558, 725 
Vugoslaeig 12 50, 561 (8) (8) (8) (8) (8) 163, 000 


Eero: | eee rod 


Total (estimate).... |112, 900, 000/113, 800, 000/115, 900, 000/107, 300,000} 79, 300, 000/79, 000, 000/99, 000, 000 


1 Pig iron is also produced in Belgian Congo, New Zealand, and Republic of the Philippines, but quantity 
produced is believed insufficient to affect estimate of world total. 

2 Data for fiscal year ended June 30 of year stated. 

3 Data represent area designated as Free China during the period of Japanese occupation. Figures for 
Dron uction in 1941-42 and 1945-47 are not available and not included with China, but estimates are included 
In to . 

4 Includes Manchuria. 

t January, February, September-December, inclusive only. 

6 Excludes Russian Zone. 

7 Data represent Trianon Hungary subsequent to October 1944. 

$ Data not available; estimate by author of chapter included in total. 

% Excluding ferro-alloy production, for which data are not yet available. 

10 Data for fiscal year ended March 31 of year following that stated. 

11 Estimate. 

12 Croatia only. 


World production of steel, 1943-47 by countries, in net tons 
[American Iron and Steel Institute] 


Country 1943 1944 1945 1946 1947 
q A AA A A AS AA 189, 155 206, 681 394, 293 
A AA AA 1, 838, 636 701, 063 812,395 | 2, 517, 653 3, 186, 749 
Canada oscilar eu ior Lite E 2,872,489 | 2,930,174 | 2,803,097 | 2,293,005 2, 901, 670 
Czechoslovakia........-.-..--------------- , 830,706 | 2,777,796 | 1,044,980 | 1,843, 046 2, 519, 858 
LR ri A A A 5, 651, 492 | 3,408,311 | 1,822,077 | 4,858, 938 6, 338, 225 
Germany A ease 22,011,800 | 20,191,930 | 1321,872 | 12,962,982 | 1 3, 290, 366 
Hüngary accede Se 855, 826 765, 878 141, 535 88, 891 7, 853 
ke ie ees ce A A 1,904,774 | 1,137,674 436,511 | 1,269, 850 1, 874, 000 
A aa 9, 675, 989 | 7,031,572 1,177, 256 608, 470 1, 040, 571 
Luxembourg... 2,367,740 | 1,388, 898 291,007 | 1,426,376 1, 888, 240 
Se EE 869, 700 755, 000 545,670 | 1,343,704 1, 730, 611 
RUSSIA cotos as ded e a le 13,300,000 | 15, 400,000 | 19,800,000 | 20,000,000 | 22, 600, 000 
A A OR , 635, 600 £914, 220 PA 20, 769 776, 019 
el A A A A 720, 561 545, 935 617, 308 655, 868 581, 132 
Sweden: occ ote cicle 1,338, 189 | 1,319,936 | 1,326,560 | 1,334, 885 1, 310, 635 
United Kingdom __._....---...-.-..------- 14, 594, 944 | 13, 599, 264 | 13, 243,328 | 14,219,520 | 14, 246, 400 
United States_.._........-.----.---------- 88, 836, 512 | 89, 641, 600 | 79, 701, 648 | 66,602,724 | 84, 894, 071 


Total ADOYO. eebe 172, 304, 958 CS 569, 151 |124, 274, 399 |122, 853, 362 | 150, 230, 693 


! American, British, and French zones. 
? Includes Korea and Manchuria in 1943-44. 


REVIEW BY COUNTRIES 


Argenting.— The Argentine Government has indicated an interest 
in developing an Argentine steel industry and opened an experimental 
blast furnace in 1945 in the Province of Jujuy. Negotiations were 
under way in 1947 between Government and industry with à view 
toward organizing an integrated steel industry in Argentina. 

Austria.—Before its dissolution, the Austro-Hungarian empire had 
an annual capacity for producing 3.5 million tons of steel and 2.5 
million tons of pig iron. After 1919 Austria was left with a capacity 
of only 500,000 tons of pig iron and 700,000 tons of steel. Recovery 
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of the Austrian steel industry was very slow, but after the oo 
the Germans constructed a large steel works at Linz, with the result 
that Austria’s present capacities for pig-iron and steel are respectively, 
three times and twice the former rate. If enough coal became avail- 
able, it is believed that Austria could furnish its own steel require- 
ments and have a substantial surplus for export.’ 

Belgium.—An agreement was concluded in March 1947 between 
Belgium and Great Britain whereby Belgium-Luxembourg would 
supply British industry with 23,000 tons of steel products per quarter 
during the year beginning April 1, 1947. Under the agreement, the 
quarterly deliveries were to consist of 20 ,000 tons of semifinished steel 
and 3,000 tons of fabricated products. Specifications and prices were 
to be established in advance of each quarter.* 

Brazil.—A new 12-ton electric furnace was placed in operation early 
in 1947 in Usina Santo Olympia in S&o Paulo—the third electric 
furnace at this mill; scrap is used exclusively in making low-carbon 
steel for the company rolling mills. In 1946 Santo Olympia produced 
15,000 metric tons of ingots and 14,500 tons of rolled steel.’ 

The Brazilian steel industry and its ore resources were described 
by Vaill.5 

Chile.—An American company has contracted with Compania de 
Acero del Pacifico of Chile to supervise construction, engineering, and 
management of the first integrated steel plant to be built in Chile. 
The new plant will be built at Concepcion on San Vicinte Bay at a 
cost of more than $50,000,000. The plant will be financed jointly 
by Chilean capital and by the Export-Import Bank. The plant, 
planned for completion in 1949, will have a capacity of 250,000 tons 
of finished-steel products per year, and it is expected that Chilean 
raw materials will be used.’ 

China.—The Anshan Iron and Steel Works is reported to be pro- 
ducing 3,500 metric tons of steel products per month with plans to 
increase production quickly to 6,000 tons. A second open-hearth 
furnace was scheduled to be put into operation in December 1947.8 

Czechoslovakia.—The Czechoslovakian steel industry produced 
157,377 tons of iron and steel castings and 803,628 tons rolled steel 
products during the first 6 months of 1947.? 

France.—Pig-iron and steel were both of short supply in France 
during 1947—a condition that was aggravated by industrial strikes 
late in the year. The following table compares the production of 
iron and steel in March, April, and May with the prewar rates. 

3 Lynch, Edward C., Austrian Iron and Steel Industry: U. S. Legation, Vienna, Austria, Rept. 50, Apr. 
T: Miller, PR: C., oe -Belgo-Luxembourg Steel Agreement: U. S. Embassy, Brussels, Belgium, Rept. 
371, Mar. 20, 1947, 1 pag 

5 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 1, July 1947, p. 13. 

* Vaill, Ralph, Brazilian Ore Resources and the “Volta Redondo Plant: Blast Furnace and Steel Plant, 
November 1947, p. 1365. 

? Steel, Chile Plans New Steel Plant: Vol. 121, No. 23, wa a ee p. 73. 


8 American Consul General, Shanghai, No. A-716, Oct 
* Metal Bulletin (London), No. 3210, July 25, 1947, p. 15. 
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Production of pig iron and steel in France, 1938-39, and March Mag 194 


[Thousands of metric tons) 


Monthly averages May 1947 


M UE April 

1947 1947 
1938 1939 Quantity | Percent of 
Lu EEN EE EE a 501 615 408 416 426 85 
Steel ingots and castings........_._...-.- 518 662 490 498 496 296 
A an 311 391 260 273 278 89 
4 aei gaat a al at E APUL 173 219 184 179 172 99 
EE EE, 30 48 44 46 45 150 
Rolled f finished > CAL oda dinis 343 408 367 355 331 297 


1 Iron and Coal Trades Review (London), vol. 155, No. 4138, July 4, 1947, p. 35. 
2 Corrected figure. 


Germany.—Anglo-American conferences in September 1947 resulted 
in an agreement to permit increases in German steel capacity to 
10,700,000 tons annually compared with a previous restriction of 
7,500,000 tons. This agreement limited capacity, and production was 
still to be controlled according to availability of fuel and other factors.” 

Italy.—The steel industry of Italy in 1947 was restricted by short- 
ages, especially in coal. 

Norway.—1t is reported that Norsk Jernverk, the company organ- 
ized for the purpose of developing a new steel plant at Mo i Rana in 
Northern Norway, informed the Ministry of Commerce that it will 
require 133 million kroner to carry out its construction plans. Of 
this sum, 55 million kroner were included in the 1946-47 budget. 
Norsk Jernverk has been subjected to criticism in Norway as to the 
location of the plant, some critics being of the opinion that electric 
pig iron proposed for production at the new plant will be too expensive 
and that better sources of raw materials would be available at other 
locations. The company is reported to have contracted for three 
electric furnaces with an annual capacity of 240,000 tons of pig iron.” 

Poland.—At the end of March 1947, 13 blast furnaces, 47 open- 
hearth furnaces, and 15 electric furnaces were operating in Poland. 
Production of ferrous products in metric tons during the first quarter 
1947 were as follows: Pig iron, 170,942 tons; steel ingots, 326,374 tons; 
rolled products, 244,240 tons, pipes (other than rolled), 3,350 tons; 
forgings, 18,694 tons; iron ingots, 7,747 tons; and steel castings, 
5,888 tons. 12 | 

The Polish iron and steel industry was described during 1947.” 

Sweden.—Production of steel ingots in Sweden during the first 

uarter of 1947 totaled 310,000 tons compared with 350,000 tons in 

e same period of 1946. To augment the supply, an agreement was 
pul with Austria to obtain 7,400 tons of iron and steel products 
during the second and third quar ters of 1947. An agreement between 
Sweden and Russia was reported whereby Sweden would receive 

10 Steel, Boost in German Steel Capacity to be Allowed: Vol. 121, No. 10, Sept. 8, 1947, p 
11 Baldwin, Charles F., Developments in Connection with New Norwegian Steel A ado American 
Embassy, Oslo, Norway, "Rept. 117, Mar. 31, 1947. 


12 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 1, July 1947, p. 14. 
33 Mining Journal (London), vol. 229, No. 5839, July 19, 1947, p. 442, 
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lucts other than iron and steel in exchange for finished 
yroducts.!* 

dom.—Steel production was retarded¥in the United 
ng much of 1947, resulting largely from an acute 
‘ous scrap. Consequently, efforts were made to obtain 
by improving the supply of iron ore and coke. In 
September 1947 steel production had exceeded the target rate for 
1947 and was not far below the 1948 goal. The average weekly pro- 
duction for September was 298,000 short tons of steel ingots and 
castings, an annual rate of 15 500 ,000 tons. The cumulative produc- 
tion through September, however, was less than 75 percent of the 
original 1947 quota. The revised goal for 1947 was 14,000,000 tons 
and for 1948 is 14,000,000 tons. The highest rate of productionfever 
attained in Great Britain was 15,700,000 tons in May 1940. The 
weekly pig-iron production of 160 000 ‘tons and 165 ,000 tons in July 
and August was approximately 10 percent above the 1938 average 
but slightly less than the level of production obtained in 1946. Pro- 
duction of iron ore in the United Kingdom, which provided about two- 
thirds of the total supply in 1946, averaged 235,000 and 232,000 tons 
weekly in July and August. Metallurgical coke production in July 
and August averaged 298,000 tons weekly, a level slightly less than 
that of 1946.15 

Announcement was made in August 1947 by the Iron and: Steel 
Board authorizing expansion of steel making, blast furnace, ‘and rolling. 
mill capacity. These projects are to cost $500,000,000 and some will 
replace obsolete facilities. Plans for new steel furnaces permitting à 
capacity increase of 4,148,000 tons has been submitted for approval.'? 

A study of future British steel needs was made during the year.” 

U. S. S. R.—In a Foreign Ministers’ Conference in London late in 
1947 the Soviet Delegation presente ¡information regarding the 
damage done to Russian industries during the war with Germany. 
It was claimed that the German invaders damaged 37 iron and steel 
works which employed 168,000 workers and had annually produced 
11,000,000 tons of pig iron, 10,000,000 tons of steel, and 8,000,000 
tons of rolled steel. 

According to statements made in Russia regarding the fourth 
Five-Year Plan, pig-iron production in 1946 was 112 percent of the 
1945 output, steel ingots 109 percent, and rolled products 113 percent. 
Fifty-one percent of the Russian iron and steel industry was said to 
be located east of the Urals.” 

The iron and steel industry of Russia was recently described.” 

‘hin gw Steel-Ingot Production in Sweden Drops During First Quarter of 1947: Vol. 121, No. 3, July 21, 


15 Weaver, Findley, U. S. Embassy, London, England, Rept. 1840, Oct. 27, 1947. 
16 Steel, Substantial Portion of British Steel Expansion Plans Approved: Vol. 121, No. 6, Aug. 11, 1947, 


pp . 62-63. 
" Iron Age, Official Discloses Statistics on Future British Stee JNeeds: Vol. 159, No. 25, June 19, 1947, 


p.1 
18 Metal Bulletin wee A No. 3252, Dec. 23. 1947, p. 10. 
19 Steel, vol. 120, No. 2 4, June 16, 194 7, p. 71. 
20 Alexandrovsky, Ing. J., The Iron and Steel Industry in Russia: Engineering (London), vol. 165, No. 
4280, Feb. 6, 1948, pp. 141- 143. 
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GENERAL SUMMARY 


LARGER output of steel ingots and castings in 1947 as com- 
A pared with the previous year resulted in a 26-percent increase 

in the use of ferrous materials; the quantity used—119,155,116 
short tons—was the largest since 1944. In spite of the greater 
demand, stocks of purchased scrap totaled 3,030,221 short tons on 
December 31, 1947, 40 percent more than at the beginning of the 
year and equivalent to a 38-day supply at the 1947 average daily 
consumption rate of 80,234 short tons. Consumption of purchased 
scrap in 1947 totaled 29,285,419 short tons—an all-time record; 
home-scrap (representing 26 percent of the total melt) consumption 
amounted to 31,578,942 short tons and was the highest since 1944. 
Pig-iron consumption during the year totaled 58,290,755 short tons, 
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FIGURE 1.—Consumption of purchased scrap and output of pig iron and steel in the United States, 1905-47. 
Figures on consumption of purchased scrap for 1905-32 are from State of Minnesota vs. Oliver Iron Mining 
Co., et al., Exhibits, vol. 5, 1935, p. 328; those for 1933-34 are estimated by authors; and those for 1935-47 are 


et a Bureau of Mines reports. Data on output of steel are as given by the American Iron and Steel 
Institute. 
645 


^ Ze 


Purchased scrap consumed 


646 


Salient statistics of ferrous scrap and pig iron in the United States, 1946—47 
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Percent of 
1946 1947 
(short tons) | (short tons) Ge due 
Stocks, December 31: . 
Ferrous scrap and pig iron at consumers’ plants: 
HOME- SCA e 1, 230, 276 1, 400, 719 +14 
Purchased serap......-...... Lc c Lec ce ENNEN 2, 167, 145 3, 030, 221 +40 
PIEITOM EE 915, 168 988, 435 +8 
4, 312, 589 5, 419, 375 +26 
Consumption: 
Ferrous scrap and pig iron charged to— 
Steel furnaces: ! 
Home SCIAP 32555 EE Ea 19, 868, 551 23, 993, 919 +21 
Purchased scrap. -........----.---.---------------- 16, 513, 487 20, 791, 449 +26 
iunc AA ee ee he a 38, 443, 934 50, 177, 381 +31 
74, 825, 972 94, 962, 749 +27 
Iron furnaces: 2 
Ii AAA a A AER 6, 193, 237 7, 509, 888 +21 
Purchased SOrap. ergeet 5, 655, 283 7, 055, 910 +25 
Pip 100.2222: ee 6, 626, 505 8, 112, 301 +22 
18, 475, 025 22, 678, 099 +2 
Miscellaneous uses 3 and ferro-alloy production: 
Hömö srap Cor ocios ls 72,375 75, 135 +4 
Purchased Rn iiaior ie sa 1, 181, 178 1, 438, 060 +22 
Pig (One ar as e LT 1, 191 , 073 —10 
1, 254, 744 1, 514, 268 +21 
All uses: 
Home SiP caza 26, 134, 163 31, 578, 942 +21 
Purchased scrap EE 23, 349, 948 20, 285, 419 +25 
Total ferrous scranp.. 40, 484, 111 60, 864, 361 +23 
A A E LL. ae ee E T 45, 071. 630 58, 290, 755 +29 
94, 555, 741 | 119, 155, 116 +26 
THIOL EE 57,701 70, 683 +22 
Exports: 
Iron and Steel ose oi Fo ht eat a 136, 280 164, 276 | +21 
Tin plate, waste-waste, circles, strips, cobbles, etc......... 12, 826 29, 745 +132 
Average prices per gross ton: 
Scrap: . 
No. 1 Heavy-Melting, Pittsburgh *4................... $21. 08 $37. 13 +76 
No. 1 Cast Cupola, Chicago 4$.------------------------ $23. 40 $47. 12 +101 
För OXD0l EE § $25. 42 $56. 57 +123 
Pig iron, f. o. b. Valley furnaces: 4 
ASIC cect ce et ok ete ese chee lee eae $27. 14 $33. 85 +25 
No.2 enee EE $27. 64 $34. 35 +24 


1 Includes open-hearth, Bessemer, and electric furnaces. 

2 Includes cupola, air, Brackelsberg, puddling; crucible, and blast furnaces: also direct castings. 
3 Includes rerolling, reforging, copper precipitation, nonferrous and chemical uses. 

4Tron Age. 

5 Revised figure. 


a 29-percent increase over 1946. Work stoppages in both the steel 
and coal-mining industry were not as prevalent as during 1946; as a 
result, the steel industry operated at 93 percent of capacity compared 
with’ 73 percent in 1946. 

The ferrous raw materials charged into steel-making furnaces 
during 1947 comprised 51 percent scrap and 49 percent pig iron com- 
pared with the converse in 1946. "The charge of scrap and pig iron 
used in iron foundries (mainly cupola furnaces) remained unchanged 
from 1946 and 1945 and consisted of 64 and 36 percent, respectively. 
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To increase the supply of scrap, the Secretary of the Interior re- 
quested the various mining associations to urge their members to col- 
lect and distribute idle scrap into proper channels for shipment to 
steel mills. The United States Department of Commerce, through 
its Office of Industrial Cooperation, attempted to expedite the return 
of battlefield scrap, although virtually none was received in 1947. 
In March, the War Assets Administration began concerted drives to 
dispose of all scrap steel in its hands. As a result, all materials in its 
inventories that could be classed as scrap were cleaned out; these 
drives had resulted in the disposal of iron and steel scrap and salvage 
totaling 206,549 gross tons by the end of September. | 

The following statistics and statements, which indicate War De- 
partment efforts in returning scrap to the consuming industries, are 
taken from statements by Brig. Gen. T. M. Osborne, and Lt. Col. 
S. M. Pool, General Staff Corps, War Department, at hearings before 
the Special Committee to Study Problems of American Small Busi- 
ness, United States Senate, Eightieth Congress, July 16-18, 1947. 
During the period January 1, 1944, through May 31, 1947, the Army 
sold 2,850,867 gross tons in the United States, including 823,762 tons 
from overseas; of this, 889,728 tons were sold in 1944, 1,134,553 tons 
in 1945, 663,281 tons in 1946, and 163,305 tons during the first 5 
months of 1947. "These data do not include 165,000 gross tons of 
ferrous scrap located in Austria and Germany, which were sold with 
the stipulation that it must be returned to the United States. These 
sales took place during April 1947 and were made on an “as is, where 
is" basis; at the close of 1947 none of this had been returned. Sales 
of scrap solely to persons or firms for return to the United States have 
resulted in a loss of revenue to the Government. "The sale of the 
165,000 gross tons carried a price of $7.50 per ton for return to the 
United States. Offers of $20 per ton were received for the material 
for use in Europe. 

In May 1947 overseas commanders were requested to state the 
quantity of ferrous scrap now on hand, the quantity which would 
become available in 6 months, and the quantity which would become 
available in 12 months. The following data—in gross tons—cover- 
ing ferrous scrap were obtained; European Command, none available 
at this time, 50,000 tons available in 6 months, and an additional 
200,000 tons available in 12 months; Japanese Command, 865 tons 
then available, 3,865 tons available in 6 months, 4,165 tons additional 
available in 12 months; Caribbean Command, 1,584 tons available, 
5,435 tons available in 6 months, 5,973 tons additional available in 12 
months; Mediterranean Command, 5,400 tons available, 20,000 tons 
available in 6 months, with none additional expected to be available 
in less than 1 year. 

The Army, Navy, Maritime Commission, and War Ássets Adminis- 
tration reported to the White House on September 23, 1947, that they 
had made available for the use of American industry 1,044,000 gross 
tons of scrap from March through August and estimated that an 
additional 850,000 tons would be available from September through 
December. It was believed by those agencies that overseas scrap 
would not be available until 1948. 
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CONSUMPTION: 


The large use of scrap as compared with that of pig iron, as in 
1946, was noticeable in the New England, Southwestern, and Pacific 
Coast distriets in 1947. "These districts together used 7 percent of 
the total scrap consumed in the United States but only 2 percent 
of the pig iron. The average ratio of scrap to pig iron in these three 
districts was 3.7 : 1, whereas for the United States at large it was 
1:0 $1. 

Open-hearth steel furnaces are by far the largest consumers of 
ferrous scrap and pig iron. The proportions of the total scrap and 
pig-iron supply used in open-hearth furnaces have remained relatively 
constant, as the following data show: Open-hearth consumption 
accounted for 65 percent of the total scrap in 1947, 66 percent in 
1946, and 67 percent in both 1945 and 1944; 69 percent of the home 
scrap in both 1947 and 1946, and 73 percent in both 1945 and 1944; 
and 60 percent of the purchased scrap in 1947, 61 percent in 1946, 
and 60 percent in 1945. 

Cupola-furnace consumption in 1947 was as follows: Home scrap, 
17 percent of the total, the same as in 1946 and compared with 12 
percent in 1945 and 10 percent in 1944; purchased scrap, 18 percent, 
the same as in 1946 and compared with 15 percent in 1945 and 1944; 
pig iron, 9 percent compared with 10 percent in 1946, 8 percent in 
1945 and 6 percent in 1944. 

Bessemer converters consumed 8 percent of the pig iron in both 
1947 and 1946 compared with 9 percent in 1945 and 1944, and 0.4 
percent of the scrap compared with 0.5 percent in 1946 and 0.6 percent 
in 1945. 

Electric furnaces consumed 9 percent of the total scrap compared 
with 7 percent in 1946 and 9 percent in 1945, and 0.2 percent of 
the pig iron compared with 0.3 percent in both 1946 and 1945. 


Ferrous scrap and pig iron consumed in the United States and percent of total 
derived from home scrap, purchased scrap, and pig iron, 1946—47, by districts. 


1946 1947 
Percent of total used Percent of total used 
District Total | © Total "E dE UE 
BOR Scrap E Scrap 
shor EEN shor AA : 
tons) a ried tons) A — ee 
ur- ur ota 
Home chased Total Home chased 
New England... 1, 167,414 | 33.7 | 40.9 | 74.6 | 25.4 | 1,373,904 | 33.5 | 40.9 | 74.4 | 25.6 
Middle Atlantic !....| 30, 549,333 | 27.2 | 21.7 | 48.9 | 51.1 | 39,294,390 | 25.7 | 22.0 | 47.7 | 52.3 
Southeastern !....-... 12,304,512 | 25.6 | 20.7 | 46,3 | 53.7 | 14,915,694 | 24.4 | 20.5] 44.9 | 55.1 
Southwestern.......- 601, 479 23.1 67.0 90.1 9.9 2, 660 24.5 | 61.1 85.6 14.4 
North Central 1_.._... 45, 739, 590 28.5 | 25.2 53.7 | 46.3 | 56, 455, 556 27.5 | 25.3 52.8 47.2 
Rocky Mountain.. 1, , 468 29.4 25.4 5.8 | 45.2 2,778, 329 27.5 17.9 45.4 51.6 
Pacific Coast 1....... , 004,945 | 23.5 | 54.4 | 77.9 | 22.1 | 3,049,266 | 22.0 | 56.6 | 78.6 | 21.4 
Undistributed E EE EE loas loli as dt 415,317 | 42.0 5.9 | 47.9 | 52.1 
94,555, 741 | 27.6 | 24.7 | 52.3 | 47.7 |119,155,116 | 26.5 | 24.6 | 51.1 | 48.9 


1 In 1947, some scrap and pig iron consumed in the Middle iere EE North Central, and 
te 23 


Pacific Coast districts—not separable—are included with “Undistribu 
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In gathering data on the consumption of scrap in 1947, the prac- 
tice of including figures for the use of scrap in the production of ferro- 
alloys and for various miscellaneous uses was continued. Figures for 
some States are grouped to avoid disclosing the details of individual 
operations. 


Proportion of home and purchased scrap and pig iron used in furnace charges in 
the United States, 1946—47, in percent 


1946 1947 
Type of furnace Scrap Scrap 
= Pig = Pig 
ron ron 
Home a d Total Home SEN Total 

Open-heartb.. 2-2-2. 27.1 21.3 48. 4 51.6 25.7 20.7 46. 4 53.6 
¡A AA 4.4 1.7 6.1 93.9 4.3 1.2 5.5 94.5 
Electo 40.7 56. 3 97.0 3.0 38. A 59. 2 97.6 2.4 
(CUDOIS se eet eee a eee ner 32.9 32.1 65.0 35.0 32.8 33.2 66.0 34.0 
AIT. anco oes oe sse uie 50.8 23.1 73.9 26.1 50.3 25.7 76.0 24.0 
Crucible A ee Ee 28.4 38.8 07.2 32.8 24.1 39.2 63.3 36. 7 
PUGGUD AMO" dM 18.2 18.2 81.8 |........ 18.2 18.2 81.8 
OSC tao o send e 51.4 48. 6 100.0 |.......- 52.0 48.0 100.0 |........ 


1 Includes data for 2 Brackelsberg furnaces. 


Consumption of ferrous scrap and pig iron in the United States, 1946-47, by type 
of furnace, in short tons | 


Active Scrap 
Type of furnace or equipment plants re- |_———__, | Pig iron 
Porting ! Home Purchased Total 
1946 
Open-hearth._.....-....--.---.---- 131 | 18,145,617 | 14,295,908 | 32, 441,525 34, 608, 053 
Bessemer ee 31 173, 025 69, 550 242, 575 3, 722, 756 
E leeti iC ccc cekees teg 332 1, 549, 909 2, 148, 029 3, 697, 938 113, 125 
QA A M e Le LE 2, DÉI 4, 329, 283 4, 229, 939 8, 559, 222 4, 612, 704 
MS ee cia 
EE 2 \ 694, 509 316,595 | — 1,011,104 356, 436 
Crucible eege 12 855 1, 166 2, 021 985 
Püuddling ele ec A ccn D E 8, 235 3, 235 14, 506 
Blast...... e 68 1, 168, 590 1, 104, 348 2, 272, 938 |-------------- 
Direct castings.................... dO H A PA E eres eee 1, 641, 874 
Ferro-alloy........................ 20 17, 096 258, 754 275, 850 |-------------- i 
Miscellaneous. ...................- 130 55, 270 922, 424 977, 703 1, 101 
9, 381 26, 134, 163 23, 349, 948 49, 484, 111 45, 071, 630 
1947 
Open-hearth..........--.-......--- 127 | 21,727,939 | 17,560,105 | 39, 288, 044 45, 338, 462 
DOSSBIBHeE AA 30 212, 702 60, 261 272, 963 4, 711, 581 
Eleccion don 320 2, 053, 278 3, 171, 083 5, 224, 361 . 127, 338 
Cupola EE d 495 5, 240, 692 5,316,947 | 10,557,639 5, 438, 727 
ee 1 
Bamber 7 0 00 eem : ] 867, 170 442, 934 1, 310, 104 413, 900 
CRUCIDIO reese a 15 864 1, 401 2, 265 1, 312 
Püddling 255 Bi DEEG 3, 691 3, 691 16, 573 
last Sea a ee ae ee NN 71 1, 401, 162 1, 290, 937 , 692, 099 |.------------- 
Direct castings. ................... 55 d IN A mss tpa qq 2, 241, 789 
Ferro-alloy_._--.-.---------------- 19 9, 058 307, 916 316, 974 |.............. 
Miscellaneous. .................... 128 66, 077 1, 130, 144 1, 196, 221 1, 078 


a a a Jon] 


9, 365 91, 578, 942 29, 285, 419 60, 864, 361 98, 290, 755 


1 Where 2 or more separate departments, such as blast-furnace, open-hearth, foundry, etc., are situated 
at the same place and are operated by 1 establishment, each department is counted as 1 plant. - 
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CONSUMPTION BY DISTRICTS AND STATES 


During 1947 iron and steel scrap and pig iron were used in all 48 
States and the District of Columbia; none was used in Alaska. As in 
1946, the largest consuming districts in 1947 were the North Central, 
Middle Atlantic, and Southeastern. All districts showed an increase 
over 1946 in total scrap and pig iron consumed. The States haying 


Consumption of ferrous scrap and pig iron in the United States, 1948-47, by 


districts 
Scrap 
Pig iron 
Purchased Total 
Active EEN 
District and year pans Change Change Change 
ins from from from 
Short | Er’ | Short | Bre | Short | Pre 
vious vious vious 
tons year tons year tons year 
(per- (per- (per- 
cent) cent) cent) 
New England: 
1943............- 266 . 538, 469| —12.6| 1,006,180}  —9.4| 412,523| —16.2 
1944 ------- 255 i 472,742, —12.2| 868,947, —13.6| 359,929| —12.8 
1045... crc 248 : 451,237,  —4.5| $810,103, —6.8| 354,511 —1.5 
1946. ...........- 240, 392,656,  4-9.4| 477,788}  4-5.9| 870,444 +7.4| 296,970} —10.2 
EE 245 460,062} +17.2 561, 645) +17. 5) 1,021,607, +17.4 352, 297| +18.6 
Middle Atlantic: 

IA 916 12, 292, 266| +9. 8 8, 251, 262| | —2.3 20, 543,528)  --4.6,22,815,315| +1.9 
1044...........-- 880 12, 395, 873 +.8: 7,907,164) | —4.2 20,303,037; —1.2 22,409,490}  —1.8 
1048. 858 10, 401, 507| —16.1| 7,434, 229| —6.0 17, 835, 736| —12. 2,18, 977, 463| —15.3 
1946... 818 8,319,887, —20. 0; 6,614, 440; —11.0 14, 934, 327; —16. 315,615,006; —17.7 
1947 2. __.......- 807 10,100,971, -4-21.4: 8, 626,526) +30. 4'18, 727, 497; +25. 4,20, 566, 893| Latz 

Southeastern: | | 

E ..----.-- 512. 3, 857, 196 +5.1; 2,540,189) —14. 8 6, 397, 385 — 3.8! 8, 247, 742 —1.3 
1044 AAA 501; 3, 861, 555 +.1| 2, 763,586] +8.8 6,625,141;  +3.6| 8,396,796| +1.8 
1945. ..........-- 485 3,474,945) —10.0; 2,731,033) — — 1.2, 6,205, 978 —6.3| 7, 460, 292) —11.2 
1946............- 476 3,144,778  —9. 5 2,547,664| —6.7¡ 5,692,442; | —8.3| 6,612,070| —11.4 
1947 2. ........-- 469; 3,639, 590, --15.7, 3,059,105| -4-20.1, 6,698,695) +17. 7) 8, 216,999} +24.3 

Southwestern: 

¡A 136; 141,916] +39.6; 454,731) +29.0; 596,647) +31.4 27, 813} +271.8 
1944 oc esti 134 193,181} +36.1 356, 371; —21.6' 549, 552 —7.9 158, 884) +471. 3 
1946 2. cea data 131 204, 882 +6. 1 378, 618 +6. 2 583, 500 +6.2! 182,441; +14.8 
1946 ec 121 139, 038] —32.1| 402,683} Ee 541, 721 —7.2 59, 758} —07.2 
Eege 123 214,063} -+54.0 532, 7401 +32.3 746, 803; +37.9 125, 857| +110. 6 

North Central: 
br KEEN 1, 442 17, 276, 757| | 4-2.9,112, 685,489} —1.0 29, 962, 246| +1. 2:27, 605, 420) +2.8 
EC 1, 426 17, 284, 400. |12. 281, 465| —3. 2 29, 565,905) —1.3.27.903,417| +11 
1945... 1, 380 15, 237,692; —11. 8 12, 352, 904 +. 6 27, 590, 596 —6. 7.24, 633, 439| —11.7 
1046.- 5 1, 357 13, 053,967| —14.3,11,515,917| —6.8 24, 569,884! —10.9 21,169,706) —14.1 
1947 1...........- 1, 356,15, 553, 560, +19. 1/14, 258, 421| +23.8 29, 811, 981, -+21. 3.26, 643, 575| -+25.9 
Rocky Mountain 
E occu 91| 456,135) +4.5) 570,034,  +6.8! 1,026,169) +5.8| 722,221) +8.3 
MUCRONE 92; 598,494; +31.2|  691,503| -+21.3| 1,289,997| -+25.7| 1,083,002; -50.0 
1045. 0o 91 612, 360 +2.3 592, 431} —14.3, 1, 204, 791 —6. DI 1, 067, 660 —1.4 
Io46 ..........-- 90; 496, 200 —19.0| 428,171] —27.7| 924,431] —23.3| 764,037) —28.4 
1047 EE 88 764,317; +54.0| 498,052) -+16.3| 1,262,369, -1-36.0, 1,515,960) +98. 4 
Pacific Coast: | 
1943...........-- 317, 545,107, -4-22.9| 1,573,694| +13.2) 2,118, 801| +15.5|  484,125| -+77.9 
104 ... e 924| 696,601; --27.8; 1, 450, 021 —7. dh 2,146,622,  -F1.3 640,103) +32.1 
e A 300; 670,452, —3.8| 1, 289,929, —11.0 1,960, 381 —8.7| 511,371) —20.1 
lr coset 279; 587,577; —12.4| 1, 363, 285 +5. 7| 1, 950, 862 —.5 554, 083 +8. 4 
1947 WEE 270, 671,750, -+14.3) 1, 724,540) -+26.5) 2, , -+22. 8 652, 976| -+17.8 
Undistributed:! 
T0487 AAA 7| 174,029|........ 24, 400 ........ 199, 1101... 216, 198|........ 
United States: | 
A 3, 680 35, 037, 088;  -+5.8 26, 613,868)  —1.9 61, 650, 956)  +2.3 60,315,159} +2.2 
1944.........---- 3, 612 35, 426, 349! +1. 1 25,922, 852|  —2.6 61, 349, 201 —.5 60, 951,621) +1.1 
hr AAA 3, 493 30, 960, 704| —12. 6 25, 230, 381 —2. 7 56, 191, 085 —8. 4 53, 187, 177| —12.7 
1946............- 3, 381 26, 134, 163| —15.6 23, 349,948) —7.5 49,484,111} —11.9 45,071,630, —15.3 
lr y 3, 365 pb 578, 942} -1-20. ae 285, 419| +25. 4 60, 864, 361| -1-23.0,58, 290, 755; -+29.3 


! Where 2 or more separate departments, such as blast-furnace, open-hearth, foundry, etc., are situated 
at the same place and are operated by 1 establishment, each department is counted as 1 plant. 

2 In 1947, some scrap and pig iron consumed in the Middle Atlantic, Southeastern, North Central, and 
Pacific Coast distriets—not separable—are included with “Undistributed.” 
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the largest consumption of scrap, together with the percentage con- 
sumed, were: Pennsylvania 24, Ohio 18, Illinois 10, Indiana 10, 
Michigan-Wisconsin 8, New York 5, Alabama 4, Maryland 3, and 
California 3. The percentage of scrap consumed by the above States 


was essentially the same in 1947 as in 1946. 


NM 


Consumption of ferrous scrap and pig iron in the United States in 1947, by States 
and districts 


State and district 


New Hampnsbire --.-.......-- 
Rhode Island................. 
Vermont---------------------- 


Total New England.... 


Delaware. ` oooooococcoco. 
New Jersey 3 ..oooooco..... 
New York 


Alabama... sta 
District of Columbia.......... 
Kentuckx? -a000 
Maryland 3................... 
Florida. ai 
El oce sao cac 
Mississippi. . ................. 
North Carolina............... 
South Carolina. .............. 
Tennessee- ..............-.... 
Virginis- olei xeuee 
West Virginia................. 


Total Southeastern..... 


Michigan... c eec 


Scrap Pig iron 
Ac Wa 
tive Home Purchased Total 
pa ee Per- 
Y - 
port- Per- Per- Per- p w^ 
ing? | Short |cent| Short | cent | Short | cent total 
tons of tons of tons of 
to total total 
66| 150,528] 0.5| 172,963] 0.6| 323,491 (0.5|  92114| 0.2 
19| 15,370  .1| 17,798] (1) 33.168|  .1|  14111| o 
113| 236,473  .8 2861 "Lo 521,759  .9| 199,258|  .3 
19 8, 338| (1) 18,734| .1|  27,072| o 5,7711 Q) 
13|  38,677|  .1| 51258  .2|  Á89,935|  .2| 31030  .1 
15 10, 676| (!) 15, 506| (1) 26, 182} (1) 10,007| (1) 
245) 460,062] 1.5] 561,545] 1.9] 1,021,607| 1.7| 352, 297 6 
iol} 361, 274| 1.2] 689,463| 2.4| 1,050,737] 1.7] 312,845] P 
214| 1, 492,676]  4.7| 1,302,693] 4.4] 2,795,369| 4.6] 2,900,882] 5.1 
474| 8, 247,021| 26.1| 6,634, 370| 22. 7/14, 881, 391| 24. 5/17, 287, 166| 29.7 
807110, 100, 971| 32.0] 8, 626, 526| 29.5118, 727, 497| 30. 8/20, 566, 893| 35.3 
90 1,407, 995| 4.5] 756,038) 2.6] 2,164,033/ 3.6| 3,356,612} 5.8 
ai, 489,111] 4.7] 1,134,081] 3.9] 2,623,192) 4.3] 3,150,317] 5.4 
alt 56,084] 2 139,737, .5| 195,821| A mmm  .1 
11 1,591} (1) 2, 542) (1) 4,133) (1) 2, 596} (1) 
51 18, 323 ; 20, 039 : 38, 362 .1 27,460| (1) 
21 9, 629| (1) 14, 563| (1) 24, 192| (1) 9,169| (1) 
ie 236, 618 7| 280,383} o 517,001] a 254,202) .4 
33| 420,239) 1.3| 711,722} 2.4] 1,131,961] 1.9] 1,379,112] 2.4 
469] 3, 639, 590} 11.5] 3,059, 105| 10.4] 6,698,695} 11.0| 8,216,909] 14.1 
SS SS SS 
26 27, 414 1 88, 964 3| 116,378 2 5, 766] (1) 
67| 186,649 6| 443,776} 1.5| 630,425 Lo 120,091] .2 
123| 214,063 7| 532,740| 1.8| 746,803 Lä 125,857  .2 
248| 2,849,408] 9.0| 3,281,534| 11.2 0,130,942| 10.1| 4,782, 722| 82 
152| 3,590,232| 11.4| 2,370,433| 8.1] 5,966,065| 9.8] 6,810,122) 11.7 
57| 146,738|  .5| 257,434|  .9| 404,172  .7| 98,116  .2 
Sel) 39,353) A 92398 a 131,751] 2  14,041| () 
1 2, 800, 053} 8.9| 2,181, 436| 7.41 4,981,489} 8.2, 2,737,764] 4.7 
74| 237,084 8| 340,020] Lä 577,104 Lo 445,584]  .8 
69| 197,296 6| 617,537| 2.1| 814833| Lä 80,926, .1 
3) 1,237| (1) 960| (1) 2,197| (1) 225| (1) 
376| 5,692,159| 18.0| 5,110,669| 17.5/10,802,828| 17.7|11,674,075| 20.0 
1, 356/15, 553, 560] 49.314, 258, 421| 48,7|29, 811,981] 49.0 26,643, 575) 45.7 


See footnotes at end of table. 
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Consumption of ferrous scrap and pig iron in the United States in 1947, by States 
and districts—Continued 


Scrap Pig iron 
Ac- ee ee een sees ne 
tive Home Purchased Total 
State and district e . Per- 
port Per- Per- Per E e 
ing?| Short | cent | Short | cent | Short | cent total 
tons of tons of tons O 
total total total 
ATIZONG 252 ook eee es ck oe 10 
NACO MAA 3 4,974| (1) 73, 918 wo 78, 892 Se 1,215) (1) 
New Mexico.................. 4 
EE re ) 752,567, 24| 306,083| 1.3 1,148,050 1.9 1,511,704 2.6 
re TT unies 6 1,079; (1) 5,091) (1) 6,170) (1) 
Wyoming... 2 1| (1) 8| (1) 9| (1) 3,041) (1) 
Montana. 9 5,696| (1) 22, 952 1 28, 648 
Total Rocky Mountain. 88 764, 317 2.4 498, 052 1. 7| 1, 262, 369 2.1} 1, 515, 960 2.6 
Wah MER E. a: \ 108,312} A 441,864) 1.5| 550,176] o 17812 o 
California? 166 563, 438 1. 8} 1, 282, 676 4. 4| 1, 846, 114 3.0 635, 164 1.1 
f Total Pacific Coast..... 270 671, 750 2. 1| 1, 724, 540 5. 9| 2, 396, 290 3.9 652, 976 1.1 
Undistributed 1... 7| 174,629] .5| 24,490  .1| 199,119  .3| 216,198; A 
Total United States: 
AA 3, 365/31, 578, 942, 100. 0/29, 285, 419| 100. 0/60, 864, 361| 100. 0/58, 290, 755| 100. 0 
E, eer 3, 381/26, 134, 163) 100. 0/23, 349, 948| 100. 0/49, 484, 111] 100. 0/45, 071, 630| 100.0 


1 Less than 0.05 percent. 

2 Where 2 or more separate departments, such as blast-furnace, open-hearth, foundry, etc., are situated 
at the same place and are operated by 1 establishment, each department is counted as 1 plant. 

3 In 1947, some scrap and pig iron consumed in California, Illinois, Kentucky, Maryland, New Jersey, 
Ohio, and Pennsylvania—not separable—are included with ‘“‘Undistributed.”’ 


CONSUMPTION BY TYPE OF FURNACE 


Open-Hearth Furnaces.—Ferrous scrap and pig iron consumed in 
open-hearth furnaces in 1947 totaled 84,626,506 short tons, an in- 
crease of 26 percent over 1946. The use of home scrap increased 20 
percent, purchased scrap 23 percent, total scrap 21 percent, and pig 
iron 31 percent. Open-hearth furnace melt in 1947 consisted of 46 
percent total scrap and 54 percent pig iron, compared with 48 percent 
total scrap and 52 percent pig iron in 1946. Of the total scrap con- 
sumed, 45 percent was purchased compared with 44 percent in 1946 
and 40 percent in 1945. 

Pennsylvania led in the use of scrap in the open hearth in 1947, fol- 
lowed in order by Ohio, Indiana, and Illinois; this ranking was un- 
changed from 1946 and 1945. 
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Consumption of ferrous scrap and pig iron in open-hearth furnaces in the United 
States in 1947, by districts and States, in short tons 


Scrap 


Home | Purchased | Total 


Pig iron 


re | ES | ES wl A 


oun EE 


eee | a ag j OO ee | od 
ee | ee | Oe | M IPIE ED ERREUR GER 


127, 441 


1, 260, 581 


987, 838 
4, 920, 075 


358, 676 


2, 248,419 
11, 372, 231 


——Á —— MÓÓÀ€  —— 
ee 


2, 678, 362 
14, 179, 019 


——— nn RR A Lene a está À— 


PP | es | es | m ma—Áá I 
Ses | 9 —Óá—Ó—r£—À— | sansa | a 


:——  —Á— Ó—— E ————— OS q Ce) 


— ——— | — —Ó Má—— | CS | ED | a—À——aÓ I — MÀ 1 


4, 712, 737 
6, 327, 430 


1, 724, 721 


2, 703, 675 


2, 290, 394 


5, 907, 913 
53, 396 


1, 509, 757 


2, 195, 175 


1, 887, 812 


1, 821, 055 
2, 012, 904 
540, 432 
603, 304 


2, 925, 231 


13, 620, 650 


1, 664, 372 


3, 234, 478 


4, 898, 850 


4, 178, 206 


3, 567, 716 
5, 006, 409 
1, 395, 875 

864, 653 


7, 111, 633 


6, 576, 483 


16, 857, 381 
12, 507, 083 


— o —X 
PP a a 


2, 608, 298 


3, 968, 185 


5, 167, 200 


A nee 


3, 445, 789 
6, 192, 979 
1, 485, 309 

411, 564 


8, 313, 877 


ee o ÑO 0 _EE_EÍE OCÓN 


10, 043, 360 
8, 658, 472 


7, 902, 926 
6, 653, 539 


17, 946, 286 


19, 849, 518 
15, 715, 039 


EN TN | | SSS | mÀ—áÀ— nat áÜ— ÀÓ—— gà. 
—————M— | —ÓÓM MáÀ—— € —M | —á———ÓM——ÀÀ—— | M —M A —MMÀÀ—— ca 


Ee: | ED | SSS Eod 


1, 140, 726 
766, 598 


22, 856 


1, 958, 328 
1, 126, 264 


ess | ES TATE | CARER SERS | ght 


Active 
District and State plants 
reporting 
New England: 
Connecticut. eee 1 
Massachusetts..............-.........- 2 
Rhode Island.......................... 1 
Total: 1041. Lu canicas dais 4 
19410 on boo AAN 4 
Middle Atlantic: 
RAN EE 1 
New J CISC PARA 2 
New: Y OLE eege A 8 
Pennsylvania.......................... 44 
Total: 1947.................-........ 55 
A eee te eee see 57 
Southeastern and Southwestern 
o cso cc woes deed 2 
e e AEN 1 
Tennessee- ccs eden Meese es 1 
dy) C AA A S E kala 1 
eh at e EE 2 
Maryland. EE 1 
Oklahoma. ......--.------------------- 1 
West Virginia. ........................ 2 
Total: LEE 11 
A diese CIA 11 
North Central: 

(hee EE 10 
INGiaNs DEE 6 
Michigan WE 4 
UC A EE E 2 
Atert 1 
Wisconsin............................. 2 
CI EE 23 

Total 1040... aines cease duc cosas 48 

A E xL REL eU. 50 

Rocky Mountain and Pacific Coast: 
Colorado uoo lUe cmannicm d Eines 1 
California. .................-..........- 6 

Ee segs uci iEn ed 1 
Washington......................... 1 

Total Ee es 9 

1940 i ae 9 
Total United States: 1947....._._._.______- ya 
EE 31 


18, 145, 617 


21, 727, 939 


AA A 


45, 338, 462 


34, 608, 053 
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Bessemer Converters.—The 4,984,544 short tons of ferrous raw 
materials used in Bessemer converters in 1947 represents a 26-percent 
increase over the 1946 use of these materials. The proportion of scrap 
in the metal charges was 5 percent, of which three-fourths was home 
scrap. 

Following the usual pattern, Pennsylvania was the principal con- 
sumer of scrap in converters in 1947. 


Consumption of ferrous scrap and pig iron in Bessemer converters in the United 
States in 1947, by districts and States, in short tons 


| Active Scrap 
District and State plants SS e ecu cesses ee Iron 
reporting Home | Purchased | Total 
New England and Middle Atlantic: 
Connecticut... coso niascaraniipisis 1 
Delaware. iln ica dede 2 3, 090 3, 147 6, 237 1, 793 
NOW (YY Of EEN 1 
Pennsylvania.........................- 8 103, 196 31, 025 134, 221 1, 588, 380 
Total: IMA Toca coca ia 12 106, 286 34, 172 140, 458 1, 590, 173 
A AE E See 13 76, 966 34, 168 111, 134 1, 348, 279 
Southeastern and Southwestern: ES 
ADAMA ege Se 1 
Maryland eege cae eta 1 
West Virginia... 1 24, 597 12, 281 36, 878 408, 803 
Louisiana- ld ed 1 
MA EEN 1 
Total: TM EE 5 24, 597 12, 281 36, 878 408, 803 
A ARA 5 26, 176 20, 080 46, 256 359, 750 
North Central and Pacific Coast: EE Hk 
ICT, nn ers Roni e 3 5, 708 9, 842 15, 550 253, 863 
Indiana- ll. 1 
TOW Bisa yo be e omit eut Le GU tee 1 10, 413 3, 626 14, 039 298, 759 
Minnesota 2 lll Lll2l22222.- 1 
Missouri- ...—— td ne Ee 1 ) 118 168 286 87 
Washington... 1 
ORO. e. oot De A 5 65, 580 172 65, 752 2, 159, 896 
'Potal:-1947 aa al ds e 13 81, 819 13, 808 95, 627 2, 712, 605 
| 1940.5. ohio a 13 69, 883 15, 302 85, 185 2, 014, 727 
Total United States: 1947.................- E 30 212, 702 60, 261 272,963 | 4,711,581 
Är ow te Seas 31 173, 025 69, 550 242, 575 3, 722, 756 


Electric Steel Furnaces.—The total melt of ferrous scrap and pig 
iron used in electric furnaces in 1947 amounted to 5,351,699 net tons, 
an increase of 40 percent over the 3,811,063 tons used in 1946. In- 
creases in the use of scrap occurred in all districts; pig iron increased 
in all except the New England, Rocky Mountain, and Pacific Coast 
districts. This over-all increase in electric furnace consumption was 
made possible by both an increase in the steel-making scrap supply 
and pig iron. 
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Consumption of ferrous scrap and pig iron in electric steel furnaces in the United 
States in 1947, by districts and States, in short tons 


Pig iron 


eerie nes | eS | SYD PSE | Lage | Pr 


TN TN ell LE eee 


es ———————— | es d ee A 
po——— ÁÁÁ | A aseene gll EE 


A AE A r—————— — 


et 
a A 


ne DP EE OR | Eee | ee EES EE || reste o 


eee | A | Cece o —— | ae ES —— 


Gee | one | OSE | Gee Ge |} Git Go e a 


———Ó—— | —— Má—— A eegene ee 
pee————————————M——————————l'i— ÀÀ—ÀnaÓ— MÀ | a A ——— n — Ha — €— 


Active Scrap 
District and State plants PP == 
reporting Home | Purchased | Total 
New England: 
Connecticut...........-..-.....--....- 4 8 276 7, 012 15, 288 
New Hompnsbire ooo... 1 , 
Massachusetts 222. 22 LL... 9 13, 208 10, 249 23, 457 

Total: 19472 ooo 14 21, 484 17, 261 38, 745 

IU Doc ts x nario oe Dro 13 21, 222 16, 456 37,678 
E Atlantic: 

CIA WTO asa 1 
New Jersey c TDI de eee ee 12 13, 795 21 ,028 35, 323 
New Y orcas es osea 17 54, 368 64, 026 118, 394 
Pennsylvania. ......................... 57 591, 269 673,651 | 1,264, 920 

Total: EE 87 659, 432 759,205 | 1,418, 637 

TEEN 90 511, 609 503, 355 | 1,014, 964 
Southeastern: 
EE Columbia. ................- 1 

ul a EE 1 
Maryland.. LL LLLL LL LLL. 3 20, 288 55, 831 76, 119 
West Virginia. .....................-..- 1 
Alabama 1 a A 
Nee TEE 1 16, 284 28, 651 44, 935 
0 o. ruo calo II 3 
Ro arona mM A E EA O 1 

ou O A 1 
Tennessee TTT 4 10, 194 13, 641 23, 835 
A A EECH 4 

Total: MP 24 46, 766 98, 123 144, 889 

EEN 25 43, 765 76, 321 120, 086 
Southwestern: 
Oke ENEE i 
BEES 1 
Paik orn a 4 32, 555 36, 817 69, 372 
EEN 8 
Total 1047. EEN 14 32, 555 36, 817 69, 372 
1046 oie ON 15 29, 359 30, 091 59, 450 
North Central: 

A A 26 362, 440 537, 692 900, 132 
NADA >. crios 11 34, 608 , 228 57, 836 
ROWS oo ec Lv ae a eee olen 1 
Kansas...........- CHE PURI NR SNR 1 9, 524 11, 201 20, 725 
Nebraska- 2.222 c2 sao 1 i 
A EA 20 187, 345 278, 724 466, 069 
Minnesota. .......... LLL clle l lll 4 ,3 8, 902 15, 225 
MISSOUEL coords 9 17, 469 , 631 38, 100 

Dl SEHR 35 501, 447 957,237 | 1,458, 684 
Wisconsin... 13 65, 874 87, 835 153, 709 

A -2-a 121 | 1,185,030 | 1,925,450 | 3,110, 480 

TEE 123 843,939 | 1,257,181 | 2,101,120 
Rocky Mountain 
gege 

(elei Le ln SE 
ER EEN 1 7, 336 13, 748 21, 084 
LB de ce a at ed eats bes 1 

Total: 1947 o 6 7,336 13, 748 21, 084 

EE 6 : , 996 15, 660 

Pacific Coast: 
0 EE 8 18, 259 71, 418 89, 677 
California.. ee 28 58, 526 150, 780 209, 306 
Washington... 1 23, 890 , 281 122, 171 
Total: I04i 22 eee 54 100, 675 320, 479 421, 154 

LEE 60 94, 351 254, 629 ; 

To al United States: 1041 320 | 2,053,278 | 3,171,083 | 5,224,301 
TOREM IR NUN MES 332 | 1,549,909 | 2,148,029 | 3,097,938 
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Cupolas.—Figures released by the United States Department of 
Commerce, Bureau of the Census, indicate that shipments of gray- 
iron castings exceeded the 1946 shipments by 22 percent. According- 
ly, requirements for scrap and pig-iron cupola consumption increased 
in 1947 as they did in 1946. Cupola furnaces used 15,996,366 net 
tons of scrap and pig iron, an increase of 21 percent over the 13,171,926 
tons used in 1946. The use of home scrap increased 21 percent, 
purchased scrap 26 percent, total scrap 23 percent, and pig iron 18 
percent. | 

Charges to cupolas consisted of 33 percent home scrap, 33 percent 
purchased scrap, and 34 percent pig iron, compared with 33, 32, and 
35 percent, respectively, in 1946. 

Michigan, as in 1946, continued to be the largest consumer of cupola 
scrap, followed in order by Ohio, Illinois, Pennsylvania, Alabama, 
Indiana, Wisconsin, New York, and New Jersey. 
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Consumption of ferrous scrap and pig iron in cupola furnaces in the United States 
in 1947, by districts and States, in short tons 


Active Scrap 
District and State plants |— m Pig iron 
reporting | Home |Purchased | Total 
New England: 
Connecticut. eead 51 76, 455 76, 880 153, 335 69, 299 
M aino e e n tate E 19 15, 370 17, 798 33, 168 14,111 
MassachusettSs.-.---------------------- 93 128, 686 126, 312 254, 998 116, 070 
New Hampshire....................... 16 3, 723 17,070 20, 793 3, 687 
Rhode Island_....-.-----.-------_----- 11 19, 746 21, 905 41, 651 14,775 
o A sew sc 15 10, 676 15, 506 26, 182 10, 007 
Total 1041 cocacola 205 254, 656 275, 471 530, 127 227, 949 
KEE 201 225, 830 220, 808 446, 638 183, 707 
Middle Atlantic: 
RI E 4 3, 644 6, 754 10, 398 3, 866 
New Jersey 1... ooo Eie cu sende ue 76 161, 104 279, 253 440, 357 193, 121 
NA ER 153 261, 663 235, 946 497, 609 270, 602 
Pennsylvania 1. ......................- 288 413, 222 460, 176 873, 398 531, 277 
Total: 1947_.-.---------------------- 521 | 839,633 | 982,129 | 1,821,762 908, 866 
1040... accu e 526 759, 570 834,467 | 1,594,037 920, 570 
Southeastern: 
RODA EE 74 340, 572 283, 684 624, 256 792, 967 
istrict of Columbia. ................. 1 
Mareland) nn cnn nnonnns 21 36, 169 61, 803 97, 972 24, 772 
Lë DEES 16 1, 746 4,181 5, 927 1, 369 
e A uo 554k eet sed dci 54 23, 729 33, 530 57, 259 33, 852 
Kentucky i... ccs cee tide ete 21 17, 386 20, 273 37, 659 58, 589 
Mississippi............................ 11 1, 591 2, 542 4,133 2, 596 
North Carolina........................ 50 18, 269 20, 039 38, 308 27, 361 
South Carolina........................ 19 9, 583 12, 803 22, 386 9,152 
Tennesse@..-.------------------------. 57 155, 296 125, 988 281, 284 182, 570 
Ve 58 70, 474 112, 350 182, 824 70, 063 
West Virginia. ........................ 20 10, 257 28, 407 38, 664 8, 604 
NO ELE 402 685, 072 705,600 | 1,390,672 | 1,211, 895 
deeg 407 614, 733 491, 022 


See footnote at end of table. 


1, 105, 755 


1, 034, 829 
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Consumption of ferrous scrap and pig iron in cupola furnaces in the United States 
! in 1947, by districts and States, in short tons— Continued . 


Active Scrap 
District and State plants Se A pee Ep 
reporting Home | Purchased | Total 
Southwestern: ; A Wi 
O CA E 10 777 2, 148 2,925. . 688 
ËNNEN 20 3, 717 6, 952 | 10, 660 . 2,093 
Okląhoma-.---------------------------- 16 5, 376 10, 904 16, 280 2, 878 
OP OX AG MM he ee is 51 35, 620 94, 854 130, 474 : 20, 500 
Total 10d cosida 97 45, 490 114, 858 160, 348 32, 109 
19046. ..........- mea Pacco 95 36, 716 101, 096 137, 812 . 29, 240 
North Central | | | 
Pinos WEEN 177 512, 999 447, 769 960, 768 385, 549 
UA AA ia RER 115 295, 816 264, 801 560, 617 269, 079 
I0WSRS.: 2l a os 53 129, 439 125, 472 254, 911 92, 311 
Kansas EE EN 23, 986 69, 603 93,589 | . 10,007 
Michi an EE 158 | 1,169,058 887,048 | 2,056,106 | . 935,885 
‘Minnesota_.......-.------------------- 62 62, 701 114, 319 177, 020 47, 154 
IWEISSOUTI EE 51 86, 920 153, 559 240,479 |... 59, 826 
Ee UU "TTE 14 7, 791 13, 795 21, 586 3 422 
or OR OUR EEN 3 | 
DIO uM pA s | 1237 960 2,197 225 
Ohio c eeliondo E 250 487, 809 545,697 | 1,033,506 | 571,097 
Wisconsin..-.......................... 103 289, 024 220, 571 509, 595 230, 320 
Total: 1017. cac ueni iE Ges 1,020 | 3,066.780 | 2,843,594 | 5,910,374 2, 604, 875 
1046.2 eth A 1,026 | 2,531,519 | 2,282,784 | 4,814,303 | . 2,284, 266 
Rocky mountain: 
A 4 2, 891 20, 011 22, 902 1,005 
COJOTAdO == tsuru is 21 20, 212 48, 531 68, 743 31, 646 
Idaho AA A eee 5 737 2, 840 3, 577 250 
a: AAA E 6 5, 139 4,665 9, 1,715 
New Mexico.....--...----------------- 2 73 6, 612 6, 985 5 
WYOMING occ e cece See 2 8 
|: | EE 15 48, 024 37, 180 85, 204 39, 266 
Toal lI Gee ene at rend 55 77, 377 119, 847 197, 224. 74, 044 
EES 56 68, 785 106, 048 174, 833 60, 809 
Pacific Coast: | 
California 1.2.5: IN 118 74, 813 177, 151 251, 964 |. 60, 373 
OFegol EE 34 10, 261 30, 175 40, 436 4, 389 
Washington. ...............-.......... 36 11, 981 43, 632 55, 613 5, 029 
'T'otal:1047. eo os ee 188 97, 055 250, 958 348, 013 72, 791 
EE DH Ce 190 92, 130 193, 714 , 285, 844 . 99,283 
Undistributed: ! l 
Total 1947 EE 7 174, 629 24, 490 199, 119 216, 198 
Total United States: ‘an EN 2,495 | 5,240,692 | 5,316,947 | 10, 557, 639 5, 438, 727 


EEN 2,501 | 4,329,283 | 4,229,939 | 8, 559, 222 4, 612, 704 


1 In 1947, some scrap and pig iron consumed in California, Illinois, Kentucky, Maryland, New Jersey, 
Ohio, and 'Pennsylvania—not separable—are included with “Undistributed.” l 


Air Furnaces.—Scrap and pig iron consumed in air furnaces (includ- 
ing two Brackelsbergs) in 1947 amounted to 1,724,004 short tons, an 
increase of 26 percent over the 1,367,540 tons melted in these furnaces 
in 1946. The use of home scrap increased 25 percent, purchased 
scrap 40 percent, and pig iron 16 percent. 

There was & change in the relative position of the principal consum- 
ing States; Indiana, which was in the fifth position in 1946, advanced 
to the fourth position ahead of Michigan. Ohio led in the use of 
scrap in air furnaces, followed in order by Illinois, Pennsylvania, Indi- 
ana, Michigan, Wisconsin, and New York. 


844855—49——3 
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Consumption of ferrous scrap and pig iron in air furnaces ! in the United States in 
1947, by districts and States, in short tons 


Active Scrap 
District and State Diants SSS WEE || Ae iron 


reporting Home | Purchased| Total 


New England: 
Stace LIRE de 7 
assachusetts................--------- 4 
New Hampshire a a at da 1 46, 227 15, 068 01, 295 25, 819 
Rhode Ielend 1 
Total: 1947.........---.----- NM 13 46, 227 15, 068 61, 295 25, 819 
1066 EE ERE 12 39, 042 17,227 56, 869 18, 504 
Middle Atlantic: | 
Now toy Crema : ) 11, 102 3,242 14, 344 6,275 
New York... 22 e lE 10 50, 778 24,154 74, 932 27,038 
Pennsylvania.......................... 23 115, 497 64, 485 179, 082 62, 620 
Total: 1947 .........................- 36 177, 377 91, 881 269, 258 95, 933 
gd)" qp 36 135, 176 63, 604 198, 780 81,015 
ge ës ty Southwestern: 
est Virginia. ........................ 2 
AE EA ee : ) 17, 330 13, 051 30, 381 7, 334 
Total: 1087 EE 3 17, 330 13, 051 30, 381 7, 334 
A ee 3 14, 027 10, 457 24, 484 6, 089 
ist seen tra ME MN ONSE EENEG, TERT 
ONS EE 4 
EE 15 } 232,137 | 126,730 | 358,867 109, 400 
Michigan.............................- 6 81, 826 36, 685 118, 511 33, 871 
lowa MO ANE EA 1 
hat TEE 
Minnesota EEN 1 11, 967 5, 174 17, 141 9, 478 
Missouri... tere eier eege Send 1 
JA E 22 224, 609 108, 482 333, 091 94, 527 
Wisconsin. ...........................- 12 72, 776 44, 706 117, 482 34, 738 
Total: 10472 nt esd 68 623, 315 321, 777 945, 092 282, 014 
(US A aaa E 66 503, 076 224, 509 727, 675 248, 301 
sc Ric rea and Pacific Coast: i 
NH, A 
MN Men E NM EE l } 2, 921 1,157 4,078 2, 800 
Total: 1947..------------------------ 4 2, 921 1,157 4,078 2, 800 
TEE 3 2, 708 3, 206 2, 437 
Total United States: 1947.................. 124 867,170 442, 934 1, 310, 104 413, 900 
A A 120 694, 509 316, 595 1, 011, 104 356, 436 


1 Includes 2 Brackelsberg furnaces, 1 each in Indiana and Ohio. 


Crucible and Puddling Furnaces.—Crucible furnaces used 2,265 
short tons of scrap and 1,312 tons of pig iron in 1947 compared with 
2,021 and 985 tons, respectively, in 1946. Puddling furnaces used 
20,264 tons of scrap and pig iron, an increase of 14 percent over 1946. 
Of the total puddling-furnace melt in 1947, 3,691 tons were scrap 
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compared with 3,235 tons during the previous year. The bulk of the 
scrap consumed in puddling furnaces was in Kentucky, whereas New 
Jersey consumed the bulk of the pig iron. 


Consumption of ferrous scrap and pig iron in crucible and puddling furnaces in 
the United States in 1947, by districts and States in short tons 


Active Scrap 
District and State plants |.|——————-4——————— Pig iron 


reporting | Home | Purchased} Total 


EE SS Ee o © 7 ex 


New England: 
CGopnnectient 2. 1 
Massachusetts LL LLL slse- 2 605 823 1, 428 576 
New Hampshire....................... 1 | 
Total: 1947.........-.._..-_-__..- 2 ee 4 605 823 1, 428 576 
SENEC EDU P np 4 771 1, 087 1, 858 629 
Middle Atlantic and Southeastern: p. 
District of Columbia. ................- i 
OW JOISOV... oec ee each 
Kentucky EEGEN 1 95 2, 622 2, 717 10, 583 
West Virginia. .......... .............. 1 
Pennsylvania.......................... 6 83 1,541 1, 624 6, 282 
Total: 1947.............-.----------- 10 178 4,163 4, 341 16, 865 
1946.. 8 23 3, 270 3, 293 14, 559 
Morh onta; : l 
1 0 RE 
Ao qc AE if} o d (1) EO 
Ends reinen ROREM ai} o 0) 0 0 
BER and Pacific Coast: i l 
BUOQT Bos cl er a aa 
California MEHREREN tl a ad 1 \ (1) (1) (1) (1) 
veer E UM SI o O) d o 
Total United States: 10417 18 5, 092 b, 956 17,885. 
1946.................. 16 855 4. 401 5, 256 15, 491 


1 Included with total for United States. 


Blast Furnaces.— Materials other than scrap constitute by far the 
largest proportion of the blast-furnace charge and in 1947 consisted 
of 104,990,638 short tons of iron ore, sinter, and manganiferous ores, 
3,196,215 tons of mill cinder and roll scale, 4,213,940 tons of open- 
hearth and Bessemer slag, and 42,597 tons of miscellaneous materials. 

Total consumption of scrap in 1947, by 71 plants operating blast 
furnaces, was 2,692,099 short tons, an 18-percent increase over 1946. 
The scrap charged to blast furnaces was 52 percent home and 48 
percent purchased, compared with 51 and 49 percent, respectively, 
in 1946 and 39 and 61 percent, respectively, in 1945. "The proportion 
of scrap used to pig iron produced was 4.6 percent compared with 5.1 
percent in 1946; purchased scrap 2.2 percent and home scrap 2.4 
percent in 1947. 
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Consumption of ferrous scrap in blast furnaces in the United States in 1947, by 
districts and States, in short tons 


Active Scrap 


District and State plants 
reporting | Home | Purchased | Total 
| 


New England and Middle Atlantic: | 


Massachusetts. -.-----.----------------------------- 1 
lee \ 38, 842 62, 995 101, 837 
Pennsyl vanis A e aSa 17 536, 517 376, 901 913, 418 
Total: 1047202 tt ee 24 575, 359 439, 896 1,015, 255 
Ee 24 477, 754 343, 682 821, 436 
Southeastern and Southwestern: 
AIBSDSHIS on ht eo eee A 5 218, 637 63. 049 281, 686 
nues Seed 1 
ha ANG okt mutus aeuo A Ei NE 1 
EE 9 77,152 105, 391 182, 543 
West NEE eege, en 2 
Total 10 EEN 11 295, 789 168, 440 | 464, 229 
A et ee A 10 227, 221 162, 221 389, 442 
North Central: | 
io A a EESE 6 90, 782 125, 660 216, 442 
arana EE E 3 144, 010 19, 962 163, 972 
CICA A A E E 2 
GE S \ 63, 945 48, 488 112, 433 
OVO WEE 20 226, 056 488, 307 714, 363 
Total: 1947........ Ne eae ee ERE A TRES 33 524, 793 682, 417 1, 207, 210 
1046 eebe eren cee chew ee E 30 412, 352 597, 128 1, 009, 480 
Rocky Mountain and Pacific Coast: S 
Siro e EE 1 
AN ie e Ee d 1 5, 221 184 5, 405 
Calor TEE 1 
OUR). 194 EE 3 5, 221 184 5, 405 
LEE 4 51, 262 1, 317 52, 580 
Total United States: 1947............ ll. ll lll cL ll. 71 | 1,401,162 | 1,290,937 2, 692, 099 
AG caps a hte ah te Gee ete 68 | 1,168,590 | 1,104,348 | 2,272,938 


. USE OF SCRAP IN FERRO-ALLOY PRODUCTION 


The production of ferro-alloys (other than blast furnaces) in 1947 
consumed 316,974 short tons of scrap. Of this total, 475 tons were. 
used in the aluminothermic process and the balance was used in the 
electric furnace. Scrap used in blast furnaces in the manufacture 
of ferro-alloys is included in this chapter under blast furnaces. Pur- 
chased scrap accounted for 97 percent of the quantity used and home 
scrap 3 percent, compared with 94 and 6 percent, respectively, in 
1946. ` 
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-© Nineteen ferro-alloy plants used ferrous scrap in 1947 corfipared 
with 20 in 1946. Of these plants, 18 operated electric furnaces. 
One of this group employed both the electric and aluminothermic 
process, and one plant used the aluminothermic process only. 


Consumption of ferrous scrap by ferro-alloy producers in the United States in 
947, by districts and States, in short tons 


Active Scrap 
District and State plants = ; 
reporting Home | Purchased | Total 
Middle Atlantic: 5 
New vork Ll. LLL LLL LLLLLLLLLLLLLLL 5 109 72,658 | 72, 707 
EX iD Dg eM PX -————A 2 PEO 442 | 42 
a-n a CY Y eee 8 109 73,100 | 73,209 
I e TOO 8 74 75,011 75, 085 
Dorna Central: M 
DUELO tL S arces ee ce Ue] 1 ` 
EE \ 8,949 | 142,271 | 151,22 
Total: TU EES 4 8, 949 142, 271 151, 220 
TEE EE 5 17, 022 127, 612 144, 634 
Southeastern: 
unc c ccc uc E E AEN i 
ou A A AA 1 
Tennessee... ____._.......__..._..-__._.--- ee l | esce ge 84, 089 84, 089 
West Virginia.. ....... 2 Lc LLL LL LLL scc Llc 22c- 1 | 
A A "A EN 84, 089 84, 089 
A A CIA 50, 976 | 50, 976 
Pacific Coast: 
EE, see shh eee cette suisse 1 A E" 
AL IA AAA O N ¡EA 8, 456 . 8,456 
Washington AMA E EEE 1 $ 
Total: Le yoo radica EEN 8, 456 8,456 
Är EE EES Bl EE EE 5,155 5,155 
Total United States: 1047... 19 9,058 | 307,916 316, 974 
EE 20 17,096 258, 754 275, 850 


MISCELLANEOUS USES 


Scrap consumed in 1947 for miscellaneous purposes—such as 
rerolling, nonferrous metallurgy, and as a chemical agent—remained 
at slightly less than 2 percent of the total consumption. This has 
been unchanged for the past 3 years. The quantity so used— 
1,196,221 short tons—was an increase of 22 percent over that used 
for these purposes in 1946. Of the quantity used. 94 percent was 


purchased and 6 percent home scrap. l 
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Consumption of ferrous scrap in miscellaneous uses in the United States in 1947, 
by districts and States, in short tons 


Active Scrap 
District and State plants 


reporting Home | Purchased | Total 


New England: 
Massachusetts. ..........-----.-------------------- 2 \ 1, 108 14, 698 15, 806 
Connecticut... eee 1 : 4 | i 
Total: 1947...................._.................. 3 1, 108 14, 698 15, 806 
17 E epee en EHNEN 4 912 12, 022 12, 034 
Middle Atlantic: 
eege y cm mal Dm 
Pennsylvania- -2 17 35, 081 106, 074 141, 155 
Total: A 46 38, 496 343, 678 382, 174 
A LLL LLL LLL LLLLLLLLLLLL 47 32, 845 307, 423 340, 268 
Southeastern: 
GE EES 3 74 45, 206 45, 280 
ENEE 
e : ) 674 910 1, 584 
ONG LTEM MEER 1 
Virginia a re terse ie o td eaten eel 2 | 586 76, 145 76, 731 
West Virginia.. Lll LL lc csl sesso 1 
Total: 1947002000 oi ci a Sree Suse 10 1, 334 122, 261 123, 505 
IO EE EE 10 1, 132 93, 649 04, 781 
eee : 
DEN EE 
A eiai ere i E : ) 950 38, 528 39, 478 
Total: TM Too ca iaa 4 950 38, 528 39, 478 
A IA E eg ad el 5 289 24, 450 24, 739 
North Central 
O : 
UI rte oou a pur e 9 1, 084 263, 807 204, 981 
Indiana AN A aoa teens eect eg ME 5 15, 268 4, 427 19,695 
CORON RES o ue 2 
Nebraska NEESS 1 | 2, 800 29, 723 32, 523 
WISCONSIN aoo sone ce o nsa a an a aa a caus 2 
A EE : on 57 200 57 100 
IST eaaa a a a rS eebe ; j 
IS envi mur Se ee AE 8 188 70, 138 70, 326 
Total: 1047... ec cess tok duni ete iE ck 34 19, 547 426, 170 445, 717 
¡AAA aroha EE 30 17, 741 357, 788 375, 529 
E 
TONA ee 5 
Noval imita calada ANP 2 | A 45, 741 45, 741 
New Medien... 2 
COLI iia 1 
Maro GE 967 24, 032 24, 999 
ontana A eee A ea 
105 7:1 EE EQUOS per PA EE EE 6 3, 135 28, 837 31, 972 
Total: 1047... oe te ies tM rci 20 4, 102 98, 610 102, 712 
emer A MCN AINE 21 1, 926 75, 762 77, 688 
Pacific Coast: | 
DEUM ROME PP E IR ER O E sci 7 540 84, 112 84, 652 
ji: ERA A A aetna dee cee 1 
Washington... 3 \ Been eT 2, 087 2, 087 
Total: 1047. c ilu e a ed tt at eee 11 540 86, 199 86, 730 
AMD e c oh O ee 13 434 51, 330 51, 704 
Total United States: 1947... . LL c c css rs --- 128 66, 077 1, 130, 144 ], 196, 221 
Lt EENS 130 55, 279 922, 424 977, 703 


1 In addition, 1,073 tons of pig iron were consumed in miscellaneous uses in Montana during 1947. 
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STOCKS 


Complete iron and steel scrap figures covering 1947 year-end stocks 
are not available; producers (railroads and manufacturers) were not 
canvassed. Dealers and automobile wreckers reporting to the 
Bureau of Mines had 228,614 short tons of materials on hand Decem- 
ber 31, 1947, compared with 398,020 short tons at the end of 1946, a 
decrease of 169,406 short tons or 43 percent. Shipbreakers reported 
having 151,430 short tons of material on hand December 31, 1947. 
Total stocks of iron and steel scrap on hand December 31, 1947 
(exclusive of producers), amounted to 4,810,984 short tons compared 
with 3,795,441 short tons on December 31, 1946, an increase in stocks 
for the first time in 5 years. | 

The gain in stocks in 1947 was due to the 40-percent increase in 
consumers’ stocks of purchased scrap. Stocks of home scrap in- 
creased from 1,230,276 short tons on December 31, 1946, to 1,400,719 
short tons on December 31, 1947. 

Consumers’ Stocks.—Consumers’ stocks of home and purchased 
iron and steel scrap on December 31, 1947, totaled 4,430,940 short 
tons—an increase of 1,033,519 short tons or 30 percent from the 
beginning of the year. Stocks of home scrap (1,400,719 tons) in- 
creased 14 percent, and purchased scrap (3,030,221 tons) increased 
40 percent. Stocks of pig iron on December 31, 1947, totaled 988,435 
short tons, an increase of 8 percent over the 915,168 short tons on 
hand December 31, 1946. | 

Suppliers’ Stocks.—Stocks of iron and steel scrap in the hands of 
dealers (224,859 tons) and automobile wreckers (3,755 tons) totaled 
228,614 short tons on December 31, 1947, compared with 398,020 tons 
on December 31, 1946—a drop of 43 percent. Stocks held by ship- 
breakers amounted to 151,430 short tons on December 31, 1947. 
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Consumers’ stocks of ferrous scrap and pig iron on hand in the United States on 
Dec. 31, 1946, and Dec. 31, 1947, by States and districts, in short tons 
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| Dec. 31, 1946 | Dec. 31, 1947 


State and district Scrap Scrap | 
| Pig iron 7 |Pig iron 
Pur- ur- 
Home phased | Total Home chased Total 
i === 
Connecticut................... 6, 029 11,596|  17,625| 8,917 5,060,  11,376| 16,436, 10,478 
QING. scsi host tw oes 159 3, 443 | ,602 1,312 1, 234 , 04 4, 279| 2,630 
Massachusetts........-..------ 11,022, 37,530; 48,552) 19,311 5,729; 40,033) 45,762, 27, 231 
New Dampnsbre . 297 2, 698 2, 995 612 375 1, 854 2, 229 611 
Rhode Island.................. 744 3, 741 4,485) 1,367 658 5, 136 5, 794; 1,884 
Vermont..,_.-.-.------------- 416| 3,903) 4,319 886 4731  5,507|  5,980| 1,280 
Fotal New England. 18,667} 62,911!  81,578| 32,405|  13,529| 66,951|  80,480| 44,114 
Delaware.....................- 
Neo den ui 14,785] 62,642, 77,427, 19,457| 14,480; 73,917|  88,397| 26,332 
New York. 67,823. 96,042) 163,865] 64,940] 107,736, 130, 248| 237,984] 55,340 
Pennsylvania !__........---_-- 436,222. 403,228| 839, 450| 247,940| 465, 267| 597, 441|1, 062, 708] 229, 458 
Total Middle Atlantic...| 518,830 561, 912|1, 080, 742| 332, 337| 587,483, 801, 606|1, 389, 089| 311, 130 
Alabemg .-------------4------- 27,892| 34,382} 62,274) 50,107|  32,244| 65,569} 97,813] 52, 035 
District of Columbia PASE DR 2 
Kentucky 1.................... 42,488}  32,980|  75,468| 28,010| 54,314; 34,053,  89,267| 20,990 
Maryland E 
dubi EM INC NU aci. 1,528} 11,981| 13,509 4,766  1,094|  9,371| 10,465| 4,178 
Mississippi. ................... 153 201 354 232 129 447 576 288 
North Carolina................ - 137 1, 842 1,979| 2,197 176 1, 639 1,815| 1,444 
South Carolina. ............... 121 1, 502 1,623| 1,047 130 1, 635 1,765| 1,783 
Virginie rtr ott n n || 4,424] 32,952] 37,376) 13,064} aal 39,180! — 47,493| 17,355 
West Virginia................. 4,232,  41,320| 45,552, 11,710|  8,132|  87,322|  95,454| 10,002 
Total Southeastern. ..... 80,975; 157,160| 238,135| 111, 133| 104, 532| 240,116| 344, 648) 108, 075 
Arkansas......,-........-----.) | | | | po po [f . 
Louisiana: ..._.....-.---_--.-- 735, 9,201] 9,936 926 764| 12,079] 12,843 901 
Oklahoma..........,.........- | 
fioc ees aE 2,074| 26,530) 28,604) 4,847 3,531| 30,923} 34,454) 4, 736 
Total Southwestern -._.- 2,809} 35,731} 38,540| 5,773) 4,295} 43,002) 47,297| 5,637 
Illinois 1... 91,811} 305, 207| 397,018} 71,597| 104,036] 456,582] 560,618] 86, 461 
Tndiaña E 72, 553| 123,874) 196,427| 46, 708} 130,571) 149,955) 280,526) 64, 693 
Le ae A 4,323} 28,566} 32,880] 4,588] 4,691] 38,323] 43,014] 7, 709 
Rl n ie a 775| 16,940 17,7201 706 725| 11,998| 12,723, 1,160 
Wchlgan--.------------------|V 1i, 123| 199,714| 316,837| 101,866] 108,199| 223,223  331,422| 139, 125 
Minnesota--------------------- 6,852| 25,789] 32, 641| 4,977|  8,965| 69,966] 78,931] 5,748 
Mi oui = EE 1,915) 41,259; 43,174) 4,515 3,053] 61,918} 64,971; 8, 248 
South Dakota may sajo 60 au aw — 24 — sl 35 a 
Oldie e oca 235, 723| 357,762| 593, 485| 154,243| 266,798! 570,566] 837, 364| 156, 440 
Total North Central 531, 386,1, 099, 177|1, 630, 563| 389, 284} 627, 272|1, 582, 612|2, 209, 884| 469, 608 
SE 
EELER ee 1,949; 12,302) 14,341 288 2,426; 18,936) 21,362 238 
New Mexico.................. 
Gerado ----------------------f} 95, 685] 63,833) 89,518) 15,490| 9,672 61,167| 70,839| 11,066 
Idaho. etn occi. 4|  2,440| 2,444 Ri. 1,953} 1,953 66 
Wyoming....................- 3 1 4 6 1 4 3 
MONTADA 2252220 ccs e eio hese 2,386} 10,482] 12,868 295 2, 408 9,418) 11,826 165 
Total Rocky Mountain..| 30,027) 89,148) 119,175} 16,131) 14,509} 91,475) 105,984! 11, 538 
Alaska.........................) d || 
e E 4,220) 48,405) 52,625) 2,321 4,371} 53,716; 58,087, 3,148 
Washington................... 
California 1_------------------- 43, 362) 112,701) 156,063) 25,784| 43,823| 146, 461| 190, 284) 29, 996 
Total Pacific Coast. ..... 47, 582. 161,106| 208,688| 28,105,  48,194| 200,177, 248,371| 33,144 
Undistributed 1. 5 3o aeos eoa Se o sinat 905| 4,282;  5,187| 5,189 


—HáÁ—á—ÁÀ | —— € —MÁ—M—— | ——— aa | mm ———— Á— ano | SD PP P Ó— HÀ 
DRUG AIMER EE RICHIE GU ARA AA 


—— 
j— —— 


1, 230, pem e 167, pm 397, (1 915, , 168 1, 400, prab 030, E 4, 430, 940; 988, 435 


| 


! Some scrap and pig iron stocks in California, Illinois, Kentucky, Maryland, New Jersey, Ohio, and 
Pennsylvania—not separable—are included with “Undistributed.” 
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PRICES 


The prices of iron and steel scrap constituted a major problem in 
the iron and steel industry throughout 1947, and considerable con- 
sumer resistance to higher prices was experienced late in the year. 
When price controls were lifted on ferrous scrap in November 1946, 
there was an immediate increase in the price of this material. No. 1 
Heavy-Melting steel in Pittsburgh was quoted in January 1947 at 
$32.25 per gross ton, an increase of $13.25 over October 1946. Prices 
continued to increase until April, when quotations at Pittsburgh 
dropped an average of $5.25 per ton. No. 1 Cast was the first to show 
a decline in price, dropping from $43.50 a ton in March to a low of 
$35.50 during May and then increasing to $39.00 during June. No. 1 
Heavy-Melting steel dropped from $38.00 a ton during March to a 
low of $30.00 during May, and then in June it resumed the upward 
trend and reached $34.75 by the end of the month. The next 3 
months witnessed further price increases, with August as an 8-month 
high at $40.00 per ton; early in August the published delivered prices 
of No. 1 Heavy-Melting scrap in the Pittsburgh area exceeded the 
published base price, f. o. b. mills, of ingot steel in the same area. In 
September, scrap prices decreased slightly, but in November reached 
a 1947 high of $41.88 per ton, based on the composite price published 
by the Iron Age. Cast-iron scrap was in even greater demand than 
steel scrap, and consequently commanded higher prices. At the end 
of the year, the quoted price for No. 1 Cast Cupola scrap was $54.50 
per gross ton at Pittsburgh and $63.50 at Chicago. 


FOREIGN TRADE ! 


Imports.—Imports of iron and steel scrap in 1947 increased 20 
percent in quantity (36,191 short tons compared with 30,228 tons in 
1946) and 151 percent in value ($668,790 compared with $266,733 in 
1946). Of the 1947 imports, 21,491 tons came from Cuba, 5,468 tons 
from Curacao, 4,069 tons from Canada, and the remainder in small 
tonnages from other countries. In addition, 34,492 tons of tin-plate 
scrap were imported (28,795 tons from Canada) compared with 27,473 
tons in 1946. 

Exports.—Exports of ferrous scrap from the United States in 1947 
were 194,021 short tons valued at $9,800,005, a 30-percent increase in 
tonnage over 1946 and a 190 percent increase in value. Exports 
exceeded imports by 157,830 short tons (not counting 34,492 tons of 
imported tin-plate scrap). The tonnage exported amounted to 6 
percent of the 5-year prewar average (for 1935-39) of 3,298,326 tons 
a year, compared with 5 percent during 1946. The high domestic 
requirement for scrap is the reason for the continued low level of ex- 
ports. The 1947 exports included 29,745 tons of tin-plate circles, 
scrap strips, cobbles, waste-waste, and terneplate clippings and scrap 
valued at $5,519,847. The same materials in 1946 totaled 12,826 tons 
valued at $1,052,160. The accompanying table shows the principal 
countries to which scrap was exported during 1943-47. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Ferrous scrap exported from the United States, 1943-47, by countries, in short tons 
LU. 8. Department of Commerce] 


Country 1943 1944 1945 1946 1947 
o e oxou Rao A aa 87 4, 264 4, 630 8, 414 
Brazil. loce Ru ounce DEE 1 1, 088 787 1, 165 
A AA A 34, 085 71,518 47, 465 82, 346 119, 394 

A A Es d 61 7, 447 1, 334 : 
ODIDA AAA Ee EE 112 7, 930 6, 315 
Colombia. sc ecdccécccccccsewuseesescedess 155 1, 819 955 7 
hie" A EENEG, EG PEA 687 521 845 
al AAA A A sede edid ee eee tees 55 2, 080 
Hon OE uc Ur pM pedes amp CHER. 649 2, 572 
Ufo. A a aa 18,157 17, 509 27, 471 48, 194 33, 078 
Philippines, Republ MAA eder echas EE E, sume ed 240 429 
AA ee ceca isa ee 97 2, 074 

Sweden A PEU OR CURSOS A eric NEP E 510 403 2, 
juo) c JEEP ee E GE 59 50 1, 077 
Union of South Africa. .................... 461 1-1 ccc 108 393 477 
United Kingdom.......................... 115 1: S 199 435 141 
MONROE AA ee ECR TEES ES 220 4, 432 425 1, 721 

Other countries. 228 1, 305 4, 186 877 505 ; 
Total: Short tons.................... 54, 894 95, 682 95, 734 149, 106 194, 021 
VADO cuicos als dea ba $1, 070, 809 | $1, 910, 226 | $2, 589, 239 | $3,384,514 | $9, 800, 005 
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GENERAL SUMMARY N 


XTRAORDINARY consumer demand, which boosted the lead 
a price to record-breaking levels, and a general absence of labor and 

reconversion problems, such as burdened the lead industry in 
1946, together were chiefly responsible for increases of 15 percent in 
mine output of recoverable lead, of 32 percent in smelter production 
of refined lead, and of 30 percent in recovery of lead from secondary 
sources in 1947. The increased supply, however, was quickly absorbed 
by consumers for current needs and for liquidation of the backlog of 
civilian demand accumulated during the war. The over-all consump- 
tion of primary, antimonial, and secondary lead, in 1947 is estimated 
at a record high of 1,172,000 short tons. ! 

All previous peak records for recovery of lead from secondary 
sources were shattered in 1947. Recovery of secondary lead exceeded 
that in the previous record year 1941 by 29 percent and topped the 
1946 output by 30 percent. For the second successive year, secondary 
lead production surpassed the output of recoverable lead from domestic 
mines. 

Refined lead stocks (physical inventory) at primary smelters and 
refineries declined 67 percent during 1947, whereas consumers’ inven- 
tories at the end of the year were 19 percent greater than on January 1. 

The Office of Metals Reserve stock pile of refined lead was reduced 
to 4,996 tons at the end of 1947—approximately one-tenth of the 
quantity available for allocation at the beginning of the year. 

Figure 1 shows trends in the domestic lead industry since 1900. 


1 This report deals primarily with the smelting, refining, and consuming phases of the industry. For 
details of mining operations, see various State chapters of this volume. 
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Salient statistics of the lead industry in the United States, 1938-42 (average) and 
1943-47, in short tons 


deal 13 | 104 1945 1946 1947 


Lee a AD a em c vc I kage as AA AAA PEE a sw RR 
oes | ee a | SEE prereset | eee | eee res | sëffegen | rere A 


Production of refined primary lead: 
From domestic ores and base bullion.| 424,776 | 406,544 | 394,443 | 356,535 | 293,309 381, 100 


From foreign ores and base bullion.... 82, 962 63, 068 70, 320 87, 050 44, 888 50, 901 
dk REENEN 507,738 469,612 | 464,763 443,585 338, 197 441,010 
Recovery of secondary Jead ............ 289, 433 | 342,094 | 331,416 | 363,039 | 392, 787 §11, 970 
mports:! 
Lead in pigs, bar pan; and old, 161,118 | 244,510 | 226,073 | 230,313 | 114,706 175, 449 
Lead in ullton.. 30, 476 4, 583 58 8 125 1, 590 
Lead in ores and matte. .............. 69, 798 69, 045 93, 570 70, 005 44, 407 50, 752 
Exports of refined pig lead 2............... 37, 902 13, 261 15, 523 1, 784 700 1, 616 
Estimated consumption of primary and 
secondary lead. o o ooo 0.0... 817, 600 |1, 113, 000 |1, 118, 643 |1, 051, 602 | 956, 476.| 1,172,000 
Prices conis ES pound): 
New Yor 
Average for vear ------------ 5.45 6. 50 6. 50 6. 50 8.11 |. 14.67 
Quotation at end of year.......... 5.64 6. 50 6. 50 6. 50 12. 55 15. 00 
London average. ......... Llc s c... T 98 e 49 4. 49 4.99 8. 63 15. 27 
Mine production of recoverable lead....... 752 313 | 416,861 | 390,831 | 335, 475 384,221 
World smelter production of lead......... l, SCH 500 1, 722, 900 |1, 482, 200 |1, 231, 400 |1, 141, 800 | 1, 413, 100 


s elude lead imported for immediate consumption plus material entering the country for storage 
under bon 

2 Includes 11,258 tons of foreign lead reexported in 1943, less than 1 ton in 1944, 377 tons in 1945, 103 tons in 
1946, and 102 tons in 1947, according to records of the U. '8. Department of Commerce. 
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FIGURE 1.— Trends in the lead industry in the United States, 1900-1947. Imports include lead in ore, fio 
bullion, pig lead, and scrap; des include pigs, bars, and Edid lead exported in manufactures with 
ere Se draw-back. Data on lead exported in manufactures with benefit of draw-back not available 

or 
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RESERVES 


The following information on reserves of lead in the United States 
was prepared by the Bureau of Mines and Geological Survey and 
published in hearings before & Subcommittee of the Committee on 
Public Lands, United States Senate, Eightieth Congress, 1st Sess., 
1947 (pp. 257—258) : : 


In the chapter on zinc à number of problems that prevent an accurate estimate 
of reserves are discussed. Because of the intimate association of the two metals, 
the same limitations apply to estimates of lead reserves. As with the zinc esti- 
mates, it has been necessary to include a relatively large quantity of inferred ore 
in estimates of potential lead supplies. 

The existing technology for recovery of lead is so efficient and universally 
applicable that no significant reserves remain unexploited because of technologic 
difficulties. The lead reserves available under present technologic conditions 
are listed in the following categories: (1) Reserves that could be mined under 
normal economic conditions as reflected in the prices of lead and associated metals, 
particularly zinc, in relation to production costs (‘‘6-cent lead" and ‘“‘6-cent zinc" 
in the 20-year period, 1921-40); (2) additional reserves that could be mined only 
under more favorable economic conditions, assuming a cost-price spread somewhat 
better than normal; and (3) additional reserves that could be mined only under 
abnormal conditions similar to those of 1942-44, wherein the higher premiums for 
both lead and zinc were paid to operators of deposits of this class. As lead is the 
subordinate constituent in many base-metal ores, the price of the major constitu- 
ent, usually zinc, will have a large effect on the quantity of lead mined. The 
price of silver also will be a critical determining factor in the exploitation of many 
lead-producing properties. 

The [accompanying table] summarizes these estimated reserves. Probably 6.2 
million short tons of lead—measured, indicated, and inferred—is in ore that can 
be mined under normal economic conditions. An additional 1.3 million tons is 
available in ore that should be workable under more favorable economie conditions. 
The quantity of lead that could be mined only at wartime premium prices is be- 
lieved to be small, although it is realized that there may be & large tonnage of 
low-grade material available in Southeastern Missouri about which insufficient 
information is available for quantitative estimates. A considerable tonnage of 
lead contained in the low-grade zinc ores remaining in parts of the Tri-State 
region may never be recovered if this ore is not mined during the period of favor- 
able metal prices following the war. 

The estimate does not include inferred reserves in districts not yet discovered. 
or in known districts the lead potentialities of which have not yet been realized. 
Hence the estimate is a minimum that will undoubtedly be augmented by such 
factors to an unknown extent. 


Estimated lead reserves of the United States as of January 1944, in short tons of 
metallic lead 


Measured and indi- Inferred ` Total 
cated! 


Gross | Recover-| Gross | Recover-| Gross | Recover- 
content able content able content able 
in ground, content ? | in ground| content 2 jin ground | content ? 


weg ee gm auum A | oe eee eee | ee eres | een | E 


A. Lead in deposits that could be mined 
TTN technologic conditions as in 


1. Under normal economic condi- 
A oe ee ee UBER 2, 090, 000 |1, 770, 000 |4, 120, 000 |3, 500, 000 |6, 210, 000 | 5, 270, 000 

2. Additional, under somewhat more 
favorable economie conditions...... 400, 000 | 340,000 | 890,000 | 760,000 |1, 200, 000 | 1, 100, 000 
3. Additional, under emergency prices.| 110,000 90, 000 | 140,000 | 120,000 | 250,000 210, 000 
Total casal osas 2, 600, 000 |2, 200, 000 |5, 150, 000 |4, 380, 000 |7, 750, 000 | 6, 580, 000 

B. Lead in deposits whose exploitation is 

dependent on future technologic ad- 


1 This includes estimates of measured and indicated ore in some properties where such ore is known, but 
for which the tonnage figures are unavailable to us. 

2 Milling and smelting losses are considered to be roughly 15 percent. 

3 Price equivalent to 6 cents per pound for both lead and zinc, and prewar costs. 
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The Alaskan reserves, which as known at present amount to only 36,000 tons 
ei indicated and inferred, in all categories of ore, are not included in the 
able. | 

Without regard for price and productive capacity, the lead recoverable from 
measured and indicated ore by present technologie methods is equivalent to the 
domestic needs of this country for 4 years at an estimated minimum peacetime 
rate of 500,000 tons of primary metal per year. The additional inferred reserves 
in known districts should add another 9 years. At an annual wartime demand 
of about 750,000 tons, the total reserve is equivalent to only a 9-year supply. 
However because domestic lead-producing capacity is not rapidly adjustable to 
sudden increases in demand for the same reasons that make zinc production 
equally unadjustable, it would appear probable that, unless a huge stock pile 
is built up, heavy dependence will be placed on foreign sources in any future war 
Gett ies E he lead deposits of Mexico appear ample to supply a large share of 
such needs. 


DOMESTIC PRODUCTION 


Statistics on lead output may be prepared on a mine or on a smelter 
and refinery basis. The mine-production data compiled on the basis 
of lead content in ore and concentrates and adjusted to account for 
average losses in smelting are the most accurate measure of production 
from year to year. "The pig-lead output, as reported by smelters and 
refiners, presents & more precise figure of actual lead recovery but 
generally differs from the mine figure owing to the overlap or lag 
between mine shipments and smelter receipts of ore and concentrates. 
These inequities, however, tend to balance over a period of years. 


MINE PRODUCTION 


The mine production of recoverable lead (including that made into 
pigments) from domestic mines in the United States and Alaska 
increased 15 percent in 1947; but, except for 1946, the output was 
the smallest since 1938. The domestic mine production of lead comes 
principally from three areas—Southeastern Missouri; the Tri-State 
area (Joplin region), embracing Southwestern Missouri, Southeastern 
Kansas, and Northeastern Oklahoma; and the Western States (prin- 
cipally Idaho, Utah, Arizona, Colorado, and Montana). Of the total 
produced in the United States in 1947, about 65 percent came 
from the output of 25 mines. Missouri again ranked first in the 
production of lead, and the Southeastern Missouri district continued 
to be the largest lead-producing area, supplying 34 percent of the 
total domestic output. The St. Joseph Lead Co. continued, as in 
the past, to produce the bulk of the output from its Bonne Terre, 
Desloge, Federal, and Leadwood groups of mines. Each mine is 
equipped with & mill; the four have & combined daily capacity of 
21,400 tons of ore. The Tri-State area produced 6 percent of the 
total domestic output in 1947 compared with 7 percent in 1946. 
The Western States contributed 58 percent of the total domestic 
production and recorded a 34-percent gain in output over 1946. 
Idaho continued to be the largest producer of lead in the Western 
States and second largest in the United States. More than 92 per- 
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cent of the State total lead came from the Coeur d’Alene region. 
Six properties in Idaho produced 56 percent of the State total lead, 
and of the total 85 percent came from zinc-lead ore and old tea 
In 1947, lead mining in Utah had its best year since 1944. The 
United States & Lark property of the United States Smelting, Refinin 
& Mining Co. in the West Mountain (Bingham) district remaine 
first among the State lead producers. About 85 percent of the State 
total lead was recovered from zinc-lead ore. Lead production in 
Arizona was the largest in any year in the history of the State and 
19 percent greater than in 1946. The Copper Queen mine of the 
Phelps Dodge Corp. at Bisbee continued to be the largest Arizona 
lead producer in 1947; about 89 percent of the total lead was re- 
covered from zinc-lead ore. Colorado lead production increased 10 
percent; the California (Leadville) district continued to be the 
largest lead-producing area in the State. Zinc-lead ore yielded 44 
percent of the State total in 1947. 


Mine production of recoverable lead in the United States, 1938-42 (average) and 
and 1943-47, by States, in short tons 


State Bag 1943 1944 1945 1946 1947 
Western States and Alaska: 

c MEMOIRE 757 44 11 115 264 
o AA A eee e 13, 004 13, 727 16, 707 22, 867 23, 930 28, 566 
e A A 2, 282 5, 820 5, 682 7, 224 9, 923 10, 080 
Colorado..........................- 11, 382 18, 032 17, 698 17, 044 17, 036 18, 696 
TN GEN 101, 363 96, 45 83, 530 68, 447 59, 987 78, 944 
IN .-..------------------ -Mo 18, 045 16, 324 13, 105 9, 999 , 280 16, 108 
TEE 6, 283 4,790 6, 605 6, 275 7, 175 7, 161 
New Medien... --------------- 4, 688 5, 723 7, 265 7, 662 899 6, 383 
OTePOl. enis ere 31 4 1 2 12 
South Dakota...............-.....- 18 41 A PA 8 
TOA necia ras 228 EN AA AAA 47 78 
AA AR 70, 102 65, 257 52, 519 40, 817 30, 711 49, 698 
Washington... 3, 862 §, 022 5, 825 8, 802 2, 087 5, 359 
W yoming..........................- | S AAA ELEM SO A EE 

OA EE 232, 046 | 231,410 | 209,018 | 184,152 165,092 221, 357 

West Central States: 

(d det WEEN 15 Ne Wi AA 1 2 18 
KANSAS camisas abs 2, 964 9, 213 9, 394 3 , 285 
Missouri... ------------- e 163, 163 | 184,910 | 174,683 | 176,575 | 139,112 132, 246 
Oklahoma.......................... : 19, 733 13, 944 2, 13, 697 14, 289 

d KN EE 199, 700 | 213,857 | 198,021 | 196,610 | 159, 256 153, 838 

States east of the Mississippi River: 

ONS sce grs b c ese! 1, 342 2, 043 1, 971 8, 005 3, 865 2, 325 
KODTUCKY «o consoncosición eset wee 233 240. 170 129 95 214 
NOW York. dee ee 2, 180 2, 355 1, 644 862 1, 073 1, 496 
North Caroling .....---------------- Deer ere AAA EE SN GE 
P en EE 3, 239 2 288 Aa 4, 4,381 3, 

E | EE 
Wisconsin.......................... 920 1, 415 1, 776 1, 1, 166 
NN WEEN 8, 006 8, 046 9, 822 10, 069 11, 127 9, 026 
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Mine production of recoverable lead in the United States, by districts that produced 
1,000 tons or more during any year, 1943-47, in short tons 


District State 1943 1944 1945 1946 1947 
Southeastern Missouri region. .... Missouri. ................. 179, 012 |169, 622 |173, 005 1135, 796 | 129, 516 
Coeur d'Alene region. . ........... Td ARO 4: c nn oe 89, 813 | 76, 813 | 63, 430 | 56,548 | 73,060 
West Mountain (Bingham)....... DCA eet 35, 437 | 31,169 | 22,723 | 12,343 | 26, 163 
Tri-State (Joplin region).......... Kansas, Southwestern 

f Missouri, Oklahoma. 34, 722 | 28,059 | 23,556 | 23,363 | 24, 239 
Warren (Bisbee).................- ATİZON8a.--.--------------- 712 | 3,497 | 9,400 | 10,889 | 13, 422 
Park CGiteregion LE EEN 16,022 | 11,660 | 8,916 | 8,373 | 10,987 
Summit Valley (Butte)........... Montana 3,290 | 3, 251 2,870 | 2,357 | 10,630 
Coso (Darwin)... California _---------------- 2,448 | 2,609 | 5,214 | 7,708 6, 551 
KI asar oi ce o o CEOE EE 2i 8,261 | 5,319 | 4,930 | 4, 239 6, 166 
Old Hat 2 ore ATIZONG@ EE 3,140 | 4,161 | 5,216 | 1 4, 790 4, 603 
California (Leadville)............. Colorado.................. 4,950 | 5,752 | 5,016 | 4,441 4, 296 
m Me and Smelter (Tooele | Utab 3, 505 3, 293 3,137 | 3, 490 3, 829 
ounty). 
AUStINViING scores Afrika conocida 1,760 | 4,235 | 4,222 | 4,381 3, 803 
e at EE 2,942 | 4,056 | 2,987 | 3,493 3, 487 
Central APA E New Mexico.............. 3,571 | 4,428 | 5,379 | 3,199 3, 450 
Metaline-------------------------- Washington..............- 4,581 | 5,278 | 3,506 | 2,224 3, 450 - 
Em ue Papago, Twin | Arizona..................- 578 | 2,445 | 2,063 | 2, 2, 909 
uttes). 
Upper San Miguel Colorado_----------------- 2,074 | 1,442 | 1,986 | 2,376 2, 559 
Big BU coins eno HE et ATİZODNa.------------------ 1,145 | 1,244 | 1,981 | 2,155 2, 323 
ANIM OS ee e Eege CGolorado 2,657 | 2,236 | 2,613 | 3,207 2, 241 
Heddleston ----------------------- Montana.................- 2,350 | 2,436 | 3,175 | 2,648 2, 087 
Pioneer (Rico).................... Colorado ------------- 2, 2,826 | 2,440 | 2,176 2, 042 
E EEN fe el EE 1,481 | 2,069 1,302 553 , 039 
Magdalena. ....-- eh Et New Mexico.............. 1,320 | 1,620 | 1,243 | 1,273 1, 987 
Kentucky—Southern Illinois...... K E n tucky,Southern| 2,199 | 2,048| 2,649 3,687 1, 889 
inois. 
Warm Springs. ................... Idaho eee crust 3,635 | 3,333 | 2,347 | 1,639 1,879 
Upper Mississippi Valley......... lowa, Northern Illinois, | 1,004 | 1,508 | 2,261 | 1,861 1, 816 
isconsin. 
St. Lawrence County............. New York..............-- 2,355 | 1,644 862 | 1,073 1, 406 
Tomichi__-..._------------..--_-- Colorado.................- 284 373 365 333 ], 458 
Harshaw ._...-------------------- Arizong .------------------ 3,496 | 2,212 | 1,066 692 1, 393 
Ten MING cias e Colorado 226 241 680 810 1, 167 
Alder Creek.._..--.----.-.------- Idaho: 22 ior eiie 50 32 38 136 1, 103 
ae EE Washington............... 49 5 158 428 1, 010 
Red CHI... cale Colorado.................- 1,761 | 1,444 572 690 924 
ODDI S c sano EE teh cee Sen eee eek , 461 365 115 336 790 
A EE ATİZON8.------------------ 1, 392 784 752 369 654 
Eelere Montana.................. 1,580 | 1,128 599 469 393 
Smelter (Lewis and Clark |..... 5 Co A M E 2,389 | 1,364 223 463 60 
County 
Barker eaaa DEEN e e EEN 1. 633 57 32 89 
Resting Springs ?. ................ California................. (3) (3) (3) (3) (3) 


! Revised figure. 
? Not listed in order of output. 
? Bureau of Mines not at liberty to publish figures. 


Mine production of recoverable lead in the United States, 1941—47, by months, 
in short tons ! 


Month 1041 1042 1043 1944 1945 1946 1947 

JONUALY E 2 37, 627 44, 182 37, 265 38, 656 34, 830 32, 475 31, 545 
FObrIUBIy.2.2—À cese ease 2 37, 627 , 946 36, 286 37, 982 31, 567 29, 442 30, 251 
BTOD AA A EEE 2 37, 627 45, 305 40, 052 39, 272 35, 229 30, 298 32, 735 
ADP A 38, 197 44, 318 39, 180 37,753 33, 592 28, 108 33, 302 
Misco 39, 078 43, 301 37, 868 36, 352 35, 346 25, 555 33, 361 
JUuDBc-- ecole cecus ES rede 38, 099 42, 238 36, 873 33, 733 31, 944 23, 269 92, 826 
lp MEC OPEN 36, 41,770 | 36,488 | 29,554 | 30,717 | 25,050 29, 942 
AURU AS 36,872 | 39,821 | 38,280 | 35,727 | 30,805 , 31, 281 
September..................... 37, 769 37, 834 36, 654 31, 522 29, 947 27, 250 31, 124 
October SUMMER ERREUR 39,503 | 38,191 | 38,111] 31,987 | 32,942 | 26,198 33, 682 
November. . ................... 40, 423 37, 065 37, 524 32, 158 32, 007 28, 860 31, 550 
December-.-------------------- 41,775 39, 268 38, 732 32, 165 31, 905 30, 329 32, 622 
gd RE 461,426 | 496,239 | 453,313 | 416,861 | 390,831 | 335,475 | 384,221 


1 Monthly data for 1941-44 were based largely on smelter receipts, whereas those for 1945-47 represent 
actual mine output. All monthly figures have been adjusted to final annual mine production totals, 
? Monthly average for first quarter; actual monthly figures not available, 
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Detailed information on the production of mines and districts in 
the United States may be found in the chapters of this volume deal- 
ing with the mine production of gold, silver, copper, lead, and zinc in 
the various States. 


SMELTER AND REFINERY PRODUCTION 


Pig lead in the United States is derived from three main sources— 
domestic mine production, imports of foreign ore and base bullion, 
and secondary smelter output from scrap material—and is produced 
at primary plants that treat ore, base bullion, and small quantities of 
scrap and at secondary plants that process scrap exclusively. Of the 
eight primary smelters operating in the Western States, only two 
(Selby, Calif., and Bradley, Idaho) produce refined merchant lead. 
The other six plants produce only base bullion (containing approxi- 
mately 98 percent lead plus gold, silver, and small quantities of im- 
purities recovered from the ore smelted), which is shipped to refineries 
in the Middle Western and Eastern States for recovery of the gold 
and silver and purification of the lead to meet commercial require- 
ments. Both primary and secondary smelting plants may make 
refined lead or antimonial lead. Because of the large quantity of 
hard lead—such as battery scrap—melted at secondary smelters, 
the output from this type of operation is essentially antimonial lead 
alloys. Statistics on the production of refined lead and alloys at 
secondary plants are given in the Secondary Lead section of this 
chapter. The 15 primary smelters and refineries in operation in the 
United States in 1947 consumed 448,703 short tons (lead content) of 
ore and concentrates, 14 percent of which was of foreign origin, com- 
pared with 353,197 tons in 1946, 12 percent of which was foreign. 


ACTIVE LEAD SMELTERS AND REFINERIES 


Primary lead smelters and refineries operating in the United States 
in 1947 were as follows: 


SE Selby—Selby plant, American Smelting & Refining Co. (smelter and 
refinery). 
Colorado: Leadville—Arkansas Valley plant, American Smelting & Refining 
Co. (smelter). 
Idaho: Bradley—Bunker Hill Smelter, Bunker Hill & Sullivan Mining & Con- 
centrating Co. (smelter and refinery). 
ud "ii i plant, American Smelting & Refining Co. (smelter and 
refinery). 
Indiana: East Chicago—U. S. S. Lead Refinery, Inc. (refinery). 
Kansas: Galena—Galena plant, Eagle-Picher Co. (smelter and refinery). 
UE PP plant, St. Joseph Lead Co. (smelter and 
refinery). 
— D Helena—East Helena plant, American Smelting & Refining Co. 
smelter). 
Nebraska: Omaha—Omaha plant, American Smelting & Refining Co. (refinery). 
New Jersey: 
Barber—Perth Amboy plant, American Smelting & Refining Co. (smelter 
and refinery). 
Carteret— United States Metals Refining Co. (refinery). 
ed El Paso—El Paso plant, American Smelting & Refining Co. (smelter). 
tah: E 
nm plant, United States Smelting, Refining & Mining Co. 
smelter). 
Murray— Murray plant, American Smelting & Refining Co. (smelter). 
Tooele—Tooele plant, International Smelting & Refining Co. (smelter). 
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REFINED LEAD ` E 

Primary refineries in the United States in 1947 produced 456,672 
short tons of refined lead, an increase of 32 percent over 1946 output 
‘of 346,210 tons. Bl E s 

Of the 441,010 tons of primary lead produced in 1947, domestic 
ores and base bullion supplied 86 percent and foreign ores and im- 
ported base bullion 14 percent. In 1946 the origin was 87 percent 
domestic and 13 percent foreign. The quantity of refined lead 
produced from. foreign base bullion has been negligible since 1943. 
The accompanying tables give the production of refined lead by sources 
and by country of origin of the ore. Details of the sources of lead 
Vnd domestic ores are given in the Mine Production section of this 
chapter. E: | | | É 


Refined lead produced at primary refineries in the United States, by sources, 
1943-47, in short tons | | 


Source | 1943 1944 1945 1946 1947 

Refined lead: 
From domestic ores and base bullion.. 406, 544 304, 443 356, 535 293, 300 381, 109 
From foreign ores...._......----------- 62, 936 70, 225 86, 932 44, 790 59, 838 
From foreign base bullion ............ 132 95 118 98 63 
Total from primary sources.........- 469,012 | 464,763 | 443,585 338, 197 441, 010 
From: EE 1, 863 11, 368 18, 525 8, 013 15, 662 
Total refined lead . .................. 471, 475 476, 131 462, 110 346, 210 456, 672 
Average sales price per Dound. $0. 064 $0. 064 $0. 064 $0. 084 $0. 143 

Total calculated value of primary refined 

Eege $60, 110, 000 |$59, 490, 000 |$56, 780, 000 |$56, 820, 000 [$126, 130, 000 


t Excludes value of refined lead produced from scrap at primary refineries. . 


Refined primary lead produced in the United States, by country of origin, 1943-47, 
| in short tons | 


Source | 1943 1944 1945 1946 1947 


Domestic ore and base bullion............- 406, 544 394, 443 356, 535 293, 309 381, 109 
Foreign ore: | 
Australia...............- 2. Lll 2lllll. 16, 180 22, 210 22, 087 7, 534 5, 952 
(Canada oo s te E 4, 537 7, 461 11, 151 5, 026 3, 548 
e AMA occa Gewecke ck 2, 213 5, 250 3, 097 2,056 | ` 5, 523 
South America.......................- 9, 610 13, 434 25, 701 11, 344 17, 096 
Other Foreign. ........................ 30, 396 21, 870 24, 896 18, 830 27, 719 
gd EE 62, 936 70, 225 86, 932 44, 790 59, 838 
Foreign base bullion: 
OXICO 2 ace srk asis 58 63 10 
South America........................ 72 37 55 88 33 
gs AA A EEE 132 95 118 98 63 
Total foreign. ......................- 63, 068 70, 320 87,050 44,888 | 59, 901 
Grand total..............-.......... 469, 612 4064, 763 443, 585 338, 197 | 441, 010 


ANTIMONIAL LEAD 


Antimonial lead production at primary refineries increased to 
86,075 tons in 1947, 71 percent greater than the.1946 output. The 
distribution of the lead, according to source, is shown in the following 
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table. The quantity of antimony contained in antimonial lead pro- 
duced in 1947 dropped to 5.7 percent owing to a greater demand for 
low-percentage alloys for use in manufacturing of such items as type 
metal, cable covering, sheet and pipe, and collapsible tubes and foil. 
Although antimonial lead is an important byproduct of the refining 
of base bullion, the quantity derived from this source is only a small 
part of the annual domestic output. The major production is re- 
covered from the smelting of antimonial lead scrap at secondary 
smelters. Production data from lead-smelting plants treating scrap 
materials exclusively are summarized in the following section and 
discussed in detail in the Secondary Metals—Nonferrous chapter of 
this volume. 


Antimonial lead produced at primary lead refineries in the United States, 1943-47 


Produc- Antimony content Lead content by difference (short tons) 
Year tion 
(short Sh 
ort From do- | From for- From 

tons) tons Percent | mestic ore | eign ore scrap Total 
1943. ee ected 63, 515 3, 371 5.3 16, 674 10, 583 32, 887 60, 144 
1944. 57, 902 4, 670 8.1 5, 477 34, 475 53, 232 
4045 A 56, 495 4, 148 7.3 7, 286 2, 695 42, 366 52, 347 
1946__._--.-_-___- 50, 480 3, 285 6.5 11, 196 2, 149 33, 850 47, 195 
1947... ecc. 86, 075 4, 933 5.7 14, 836 9, 56, 456 81, 142 

SECONDARY LEAD 


Some scrap lead is treated at primary smelters and refineries, but 
the greater part is received at a large number of plants that treat 
secondary materials exclusively. Secondary lead is recovered in the 
form of refined lead, antimonial lead, and other alloys. Recovery at 
primary and other plants in 1943-47 is shown in the following table. 
Secondary lead recovery in 1947 exceeded the total domestic refined 
primary lead production by 16 percent and surpassed the domestic 
mine output of recoverable lead for the second successive year. 
Further details appear in the Secondary Metals—Nonferrous chapter 
of this volume. 


Secondary lead recovered in the United States, 1943-47, in short tons 


1943 1944 1945 1946 1947 
As refined metal: 
At primary plants 1, 863 11, 368 18, 525 8, 013 15, 662 
At other olants c. LL... 56, 459 43, 678 42, 598 65, 691 95, 843 
A EAN 58, 322 55, 046 61, 123 73, 704 111, 505 
In antimonial lead: 
At primary plantsg 32, 887 34, 475 42, 366 33, 850 56, 456 
At other plants............-.-..-...--- 144, 040 146, 343 151, 713 159, 834 209, 479 
d Ne EE 176, 927 180, 818 194, 079 193, 684 265, 935 
In other allogs --------------------- 106, 845 95, 552 107, 837 125, 399 184, 530 


bponu—————————— j má ————— Pm ———Á—P—— — ir ———————án— PY——— —M— — 
e € ———————————— | ————————— o A ———————— ——P' A! — — — — — 


342, 094 331, 416 363, 039 392, 787 511, 970 
EEN $43, 788, 000 |$42, 421, 248 |$46, 468, 992 |$65, 988, 216 |$146, 423, 420 
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LEAD PIGMENTS nus 


The principal lead pigments are litharge, white lead, red lead, 
sublimed lead, leaded zinc oxide, and orange mineral These products 
are manufactured for the most part from metal, but some ore and 
concentrates are converted directly to pigments. Details of the 
production of lead pigments are given in the Lead and Zinc Pigments 
and Zinc Salts chapter of this volume. | 


CONSUMPTION AND USES 


A survey of 575 plants in 1947 representing an estimated 98 percent 
of the consumers of refined lead indicated a total consumption of 
660,657 short tons of refined lead, an increase of 25 percent over 1946. 
Some secondary as well as primary refined lead is included in this 
figure. Antimonial lead, unrefined scrap lead, and lead in alloys are 
Eu Of the total consumed, 25 percent was used for making red 
lead and litharge; 14 percent for cable covering; 16 percent for storage 
batteries; 12 percent for tetraethyl fluid; 8 percent for white lead; 3 
percent for solder; 4 percent for pipes, traps, and bends; 5 percent for 
sheet lead; 3 percent for ammunition; and 10 percent for a variety of: 
products and uses shown in the followin table. Total consumption 
of primary, antimonial, and secondary lead in 1947 is estimated at 
1,172,000 tons compared with 956,476 tons in 1946. 


Cinsumutton of refined lead in the United States, 1943-47, by uses, in short tons 


Ammunition.................. INNOCENS 64, 023 31, 479 29, 315 16, 857 18, 471 
Bearing metals. ................:........-- 10, 189 15, 941 14, 104 11, 012 8, 487 
Brass and bronze 5, 748 7, 845 7, 069 . 6,928 . 4,051 
Cable covering. .......... A ee 117, 802 110, 417 86, 158 | 69, 004 91, 826 
Calking IA 8, 618 9, 411 13, 374 8, 314 © 11, 174 
Casting metals.. .------------------------- 3, 072 4, 425 5, 322 3, 566 993 
ron ODOR A aa 11, 425 12, 482 7, 428 7, 189 3, 804 
EE 5, 816 11, 190 2, 185 2, 2, 290 
Pipe wane, and bends....................- 18, 724 24, 387 24, 061 27, 372 28, 773 
EE , 738 31, 546 30, 624 | . ; 82, 667 

Solder... EE 15, 472 22, 390 27, 475 32, 279 22, 
Storage batteries - 68, 239 68, 769 60, 179 56, 726 103, 896 
'T'ernepIat8 23.6 ce ite bone 815 2, 190 2, 178 1, 526 . §40 
NEIER eigene eege ée 812 1, 269 1, 401 | 1, 487 1, 077 
White RT WEE 36, 809 54, 333 35, 611 43, 204. 51, 347 
Red lead and litharge...................... 124, 715 157, 080 157, 171 128, 513 166, 763 
Tetraethyl lead...._...-----------.-------- 65, 320 83, 067 75, 800 47, 985 78, 280 
Chemicals and insecticides...............- 8, 172 10, 703 8, 567 8, 169 1, 843 
CN AA A 5, 987 5, 719 5, 525 5, 514 6, 307 
EAS MA cece 819 1, 078 988 1, 132 1, 271 
Lead poloating 941 494 1, 130 1, 182 1, 222 
Weights and ballast. ...................... 9, 260 22, 964 9, 539 3, 089 3, 181 
ini MER NEN 64, 940 33, 646 32, 205 22, 497 19, 092 
TOA A aa 675, 465 722, 820 637, 499 530, 588 660, 657 


Producers’ Stocks.—Lead stocks, as reported monthly by the 
American Bureau of Metal Statistics, are shown in the following 
table. Inventories of refined lead and antimonial lead declined 
generally from a high of 48,826 tons on January 31 to a low of 21,328 
tons at the end of the year. 
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Lead stocks at end of year at smelters and refineries in the United States, 1943-47, 
in short tons 


[American Bureau of Metal Statistics] 


1943 1044 1045 1046 1047 
Refined pig lead._.....-.-.---------------- 28, 821 15,602 | 137,584 |  140,870| 13,634 
Antimonial lead........................... 4, 269 | ' 3, 934 17, 283 1 6, 717 7, 694 
POCA RE 33, 090 19, 536 1 44, 867 1 47, 587 21, 328 
Lead in base bullion— 

At smelters and refineries.............. 8, 640 7, 333 8, 618 8, 453 7, 652 
In transit to refineries. ................ 3, 112 8, 331 4, 889. 4, 911 : 5,447 
In process at refineries................. 16,020; 14,473 15, 097 16, 042 16, 328 
Hl Eeer 27, 712 25, 137 28, 604 29, 406 29, 427 

Lead in ore and matte and in process at 
smelters. 2: nolo Locus be clues 68, 678 80, 461 80, 462 111, 836 77, 199 
See arÓÓ€À—MnQ——s ec ro —— X Áo À———Ó———Ó— p ——X Ó GÀ ——— MÀ— 
Grand total ———À 129,540 | 125,134 | -:1162,933 | 1 188, 829 127, 964 


1 Revised figure. 


The Bureau of Mines annual survey of primary lead smelters and 
refiners indicated stocks of 40,963 tons (lead content) of refined lead 
at plants on January 1, 1947, and 13,633 tons on December 31, 1947. 
Primary antimonial lead stocks at these same plants increased from 
5,935 short tons (lead content) at the beginning of 1947 to 7,009 tons 
at the end of the year. In terms of lead content, stocks of ore at the 
15 operating smelters and refineries decreased 36 percent from 72,400 
tons to 46,295 tons during the same period. The inventory of base 
bullion at refineries that receive base bullion as à raw material and at 
smelters that produce base bullion for shipment to refineries totaled 
7,581 tons at the beginning of January and 7,767 tons at the end of 
December 1947. Stocks of 'in-process" base bullion or work lead 
at five combination smelter-refinery plants are not included in reports 
to the Bureau of Mines. No direct comparison can be made between 
these data and the figures of the American Bureau of Metal Statistics. 
Figures reported to the Bureau of Mines represent physical inventory 
&t the plants, irrespective of ownership, and do not include material 
in process or in transit. | | | 

Consumers’ Stocks.—Approximately 575 consumer plants reported 
Stocks of.48,816 tons of domestic and foreign refined lead on hand 
December 31, 1947—a 19-percent increase over the 41,144-ton in- 
ventory (revised figure) reported at the end of 1946. 


Consumers' stocks of refined soft lead at the end of 1946 and 1947, by grades, 
in short tons 


Domestic and foreign 


A PEE CNET ERES M ORCS 
l (all grades) 
Corroding | Chemical | Common | Other Total 
Dec. 31, 1946 1.__------------------ — 11,769. 9, 081 16.508 | 2,7900 | 41,144 2,713 


Dec. 31, 1947...------------ NK '_ 925,524 6,151 | 13,778 | 3,363] 48,816 3, 793 


1 Revised figures 
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Government Stocks.—Industry-owned stocks were augmented by a 
supply of Government-owned lead stored at strategic points through- 
out the United States for allocation to consumers as needed. Accord- 
s Bei reports of the Office of Metals Reserve, Government stocks of 
refined lead (mostly corroding grade) were 4,996 short tons on Decem- 
m 31, 1947, compared with 45,493 tons of refined lead on January 1, 


PRICES 


The two major markets for lead in the United States are New York 
and St. Louis; much of the lead produced domestically is sold at prices 
normally based upon quotations in these markets. Since suspension 
of trading on the London Metal Exchange in September 1939, the 
London market has had no direct influence on New York quotations, 
and the differential between St. Louis and New York prices has 
remained at 0.15 cent per pound, an amount approximating the freight 
charges between the two points. 

The market price for common lead, New York, was quoted at 
$0.1255 per pound until January 7, 1947 (the previous record high 
which prevailed for a brief period in June 1917 was $0.1225, New York). 
On January 7 the price advanced to $0.13 per pound and a further 
advance to $0.14 occurred on February 25. Several days later on 
March 3 domestic producers again advanced the price to $0.15 per 
pound, at which level it remained the balance of the year. 

The official London maximum price of £70 per long ton, duty paid, 
for Empire and foreign soft lead, fixed by the British Ministry of 
Supply January 1, 1947, was advanced to £90 March 31 but remained 
unchanged the balance of the year. ee of the London Metal 
Exchange, discontinued at the outbreak of the war in September 1939, 
were not resumed during 1947. | i 


Average monthly and yearly quoted prices of lead at St. Louis, New York, and 
London, 1945—47, in cents per pound ! 


1945 1946 1947 
St. New Lon- St. New Lon St New | Lon 
Louis | York | don? | Louis | York | don? | Lo York | don? 
A 6.35 6. 50 4. 49 6.35 6. 50 6.28 | 12.76 | 12.93 2. 58 
February............... ...- 6. 35 6. 50 4. 49 6. 35 6. 50 7.01 | 13.01 | 13.18 | 12.58 
arch, TA A SET 6.35 6. 50 4. 49 6.35 6. 50 7.01 | 14.77 | 14.96 
ADIHL. 2.22122 024 e 292 0. 35 6. 50 4. 49 6. 35 6. 50 7.84 | 14,82 | 15.00 | 16.17 
A MT NM 6. 35 6. 50 4. 49 6. 35 6. 50 8. 09 14. 82 15. 00 16. 17 
JUDA. coa Loren 6. 35 6.50 | 5.13 8. 03 8. 18 8. 09 14. 82 15. 00 16. 17 
dE 6. 35 6.50; 5.39 9. 10 9. 25 9. 88 14. 82 15. 00 16. 17 
| SECRET EN 6. 35 6. 50 5.39 | 8.10] 8.26 9.88 | 14,82 | 15.00 | 16.17 
Bepntember --------- 6. 35 6. 50 §.39 | 8.10 8. 25 9.88 | 14.82 | 15.00 | 16.17 
o EE 6.35 6. 50 5.39 8. 10 8. 25 9.88 | 14.82 | 15.00 | 16.17 
NA -------- 6.35 6. 50 5.39 | 10.29 | 10.44 9.88 | 14.82 | 15.00 | 16.17 
A 6.35 6. 50 5.39 | 12.02 | 12.19 9.88 | 14.82 | 15.00 | 16.17 
Average 6. 35 6. 50 4. 99 1. 96 8.11 8.63 | 14.50] 14.67 | 15.27 


1 St. Louis: Metal Statistics, 1948, p. 519. New York: Metal Statistics, 1948, p. 513. London: E&MJ 
Metal and Mineral Markets. 

3 Average price of foreign lead, converted to cents per pound with the pound sterling at $4.02. Official 
maximum price raised on June 11, 1945; Jan. 15, 1946; Apr. 8, 1946; July 1, 1946; Jan. 1, 1947; and Mar. 31, 1947. 
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HISTORY OF THE PREMIUM PRICE PLAN 


The Premium Price Plan, which involved a 5%-year period of 
unprecedented entry through legislation of Government into the 
economics of mining, originated in 1942. Although the necessity for 
increased domestic lead output to meet national defense needs was a 
matter of concern to Government and industry following the outbreak 
of war in Europe, the gravity of the domestic supply situation was not 
seriously considered until the Japanese attack on Pearl Harbor. 

In an effort to expand domestic mine output of lead for the war 
program, the Office of Production Management jointly with the 
Office of Price Administration announced on January 13, 1942, the 
details of a plan whereby producers (miners) of lead (copper and zinc 
were also included in the plan) received through the Metals Reserve 
Company 9.25 cents a pound for lead produced in excess of quotas 
based upon 1941 output as against the regular ceiling price of 6.50 
cents a pound, New York, established on the same date. This plan, 
originally scheduled for 2% years! duration, became effective February 
1,1942. In the Tri-State district the miner was paid an extra $39.60 
& ton for 80-percent lead sulfide concentrates, this being declared the 
equivalent of 2.75 cents a pound premium. Later in 1942 the figure 
was adjusted to $41.80. The Premium Price Plan was continued 
without further change in 1942. 

Although the lead situation was relatively easy in 1942, the record 
of zinc output under the Premium Price Plan in that year indicated 
the need for materially higher prices if wartime production objectives 
were to be achieved. New premiums were approved by the Metals 
Reserve Company on December 23, 1942 in a revision of the plan 
whereby & second premium price level for lead above the existing 
sübsidy of 2.75 cents was established. The additional premium on 
lead was justified only on the ground that it would serve to keep in 
operation mines whose output might later be needed on short notice 
and that it would be an additional incentive to zinc production in 
those mines producing both metals. The Quota Committee thus 
interpreted the additional premium for lead as an added zinc bonus 
and, in fact, granted it only to mines in which zinc occurred. In 
accordance with the revised plan the quotas were designated “A” 
quotas and “B” quotas. An “A” quota was defined as the ore ton- 
nage for which a mine received the ceiling price of 6.50 cents. A 
mine with an “A” quota would thus receive the first premium price 
of 2.75 cents per pound for lead produced in excess of the “A”” quota. 
Similarly, a “B” quota was the tonnage for which a mine received 
the first premium price, and all production in excess of the “B” quota 
received the second premium price of 2.75 cents. Thus it was possible 
to receive up to 12.00 cents a pound for mine production of lead. 
Under the revised plan, which became effective January 1, 1943, the 
period of premium prices was extended until July 31, 1945, and 
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provision was made for increase or revocation of the new quotas upon 
30 days’ notice. |. ` DS 

During the latter part of 1943, the supply of lead (and zinc) was 
considered adequate by the War Production Board in view of increased 
production, large Government stocks, revised military requirements, 
and labor supply. Accordingly, on October 27, this agency issued & 
statement denying the premium price in the “B” range to mines not 
already operating on that date. Subsequently this was clarified by 
considering a mine as “already operating" on October 27 if a quota 
was assigned, the mine shipped metal (lead in ore or concentrates), 
or expenditures for development, reconditioning, or on capital account 
were made on or before October 27 to bring the mine into production 
under the benefits of the quota plan. | 

The Premium Price Plan functioned without further change through 
1944 and 1945. Before the date set for expiration of the original 
plan—July 31, 1945— Congress voted the Hayden-McFarland Bill, 
S. 502, into Public Law 88 on June 14, extending the Plan until June 
30, 1946. 

A bill to extend the OPA and ceiling prices, with which the structure 
and operation of the Premium Price Plan were intimately related, 
was vetoed by President Truman on June 29, 1946. Thus on June 
30, without legislative approval for continuation and without fixed 
prices upon which to base subsidy payments, the Premium Price Plan 
ceased to exist. Reestablishment of the OPA on July 25 provided 
for retroactive premium payments to cover the period when no plan 
was in effect, and the Premium Price Plan was extended until June 30, 
1947, under the same terms as in the past, except that, incorporated 
in the subsidy section of the bill extending the OPA, was & provision 
that “adjustments shall be made to encourage exploration and 
development work and. adequate allowances for depreciation and 
depletion.” The bill provided further that all classes of premiums 
were noncancelable unless necessary to make individual adjustments 
of income to specific mines. With the abandonment of metal price 
ceilings on November 10, subsidies to mines financially aided by the 
Premium Price Plan were computed with average monthly market 
quotations as a base. 

Continuation of the Premium Price Plan for 2 years beyond June 
30, 1947, was proposed in the Allen Bill (H. R. 1602). This legislation, ` 
which was vetoed by President Truman on August 8, included provi- 
sions for subsidy payments on domestic mine production of copper, 
lead, zinc, and manganese at an annual cost of not more than 
$35,000,000. 

A compilation of important data showing production of lead under 
thé Premium Price Plan, 1942-47, at the various quota levels and the 
payments made, is given in the accompanying table. 
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Salient statistics on lead with regard to operation of Premium Price Plan, 1942-47 1 


1942 3 1943 1944 1945 | 1946 1947 ? 


TRI-STATE DISTRICT 


Total production of recoverable lead 4 
short tons..| 30,746 34, 830 28, 956 23, 097 23, 887| 14,102 
Ceiling production at 6.50 cents a pound 
short tons..| 10,811 1, 863 3, 138 1, 164 2,000} 9,989 
Percent of ceiling production to total pro- 
Coko ed Co) AA A A 85. 16 5. 35 10. 84 5. 04 8. 37| 70.83 


oes | ED _ »PRo._ (Es A am C 
PERS | A EES | ROA | EES | ECE ene h cave ACTO 


Production under Premium Price Plan: . 
“A” quota only (9.25 cents a pound) 
short tons..| 19, 700 26, 250 19,494; 13,009 5 4,004 | " 


“B” quota (12.00 cents a pound)... .do.... 235 6, 514 5, 633 8, 159]. E de 
Total premium production...... do....| 19,935 32, 773 25, 127 21, 168 21,887} 4,113 
Metals Reserve mine contracts. ....... co (ces Ee 194 691 TOO A secus 


ees E 0 hee | o —e. | d 


Total overceiling production....do....| 19,935 32, 967 25, 818 21, 933 21,887| 4,113 


EEE | RD || Ces a o 
Eee | eS ————————X————————— | ES fee À— d 


Percentage of overceiling production to total: 
Production under Premium Price Plan: 


“A” quota only...............- percent.. 64. 07 75. 39 67. 32 56. 32 8 16. 76 
“B” quota (also received “A’”)_ d0... 7 18. 70 19. 45 35. 33 : ir ns (0) 
Total premium production...... do.... 64. 84 94. 00 86. 77 91. 65 91.63| 29.17 
Metals Reserve mine contracts...... do... LI, . 56 2. 39 2.010 orari per eee 
Total overceiling production. ...do.... 64. 84 94. 65 89. 16 94. 96 91.63} 29.17 
Payments under Premium Price Plan: $ 
“A” premium....................- dollars..|1, 096, 435| 1,802, 497| 1, 381, 983| 1,1064, 240| 5 726, 713 
“B” premium... do....| 12,910} 358,279 309, 813 448, 722 d 171, 068 068 (9) 
Total premium production...... do....|1, 109, 345| 2, 160, 776| 1, i^ 796} 1,612, 962| 2, 153, 599| 130, 983 
Metals Reserve mine contracts: $....do....|......... 16, 127 66, 394 68, 934| --------|-------- 
Total overceiling payments...... do....|1, 109, 345| 2, 176, 903| 1, 758, 190| 1, 681, 896} 2, 153, 599| 130, 983 
tates bat EERO PRE a SUR. PREETI | 
Average prices per pound of lead: ? 
Average premium production. ...... cents. . 9. 282 9. 797 9. 866 10. 310 13.320| 14.789 
Metals Reserve mine contracts. ..... er A eve EE 10. 651 11. 307 11: boos cs cess. 
Total overceiling production........ do.... 9. 282 9. 802 9. 905 10. 334 13. 3201 14.789 
Total poroduetion. ..----.---------- do.... 8. 304 9. 625 9. 536 10. 141 12.908| 14.892 


See footnotes at end of table. 
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Salient statistics on lead with regard to operation of Premium Price Plan, 
1942-47 1— Continued 


E 1943 | 1944 | 1945 | 1946 ES 


OTHER DISTRICTS 


Total production of recoverable lead 4 
| short tons..| 416,310|  409,170|  381,060| 367,734, 308, 590| 175, 668 
Ceiling production at 6.50 cents a Pune 
tons..| 358,447|  294,001| 200,619) 146,791 69, 327| 115, 417 
Percent of ceiling production to total pro- 
duction .......... Lc LLL coco o 86. 10 71. 85 52. 65 39. 92 22.47; 65.70 


eens o o | cee, | es | SS Br — HP ÀÓHem—pme-À 
CE | ae A | ATES | RE SE RT TE 


Production under Premium Price Plan: 
“A” quota only (9.25 cents a pound) 


short tons..|  56,321|  83,023| 142,925)  155,506| 581, 3301) ` 
“B” quota (12.00 cents a pound) .....do.... 1, 542 32, 146 37, 516 65, 377 P Qo () 
Total premium production.....- do....| 57,863} 115,169)  180,441| 220,943) 239,263; 60,251 
Metals Reserve mine contragts........ ^ A AS AA OA AA NOR REN PO 
Total overceiling production... do....| 57,863} 115,169} 180,441] 220,943)  239,263| 600,251 


o | ee | ee | ess | DADA | EA mas 
eee | EES A ED | ED D CED | ES 


Percentage of overceiling production to total: 
Production under Premium Price Plan: 


“A” quota only................ percent.. 13. 53 20. 29 37. 51 42.30] 526,361) 
“B” quota (also received “A?” _.__do.... .97 7. 86 9. 84 17. 78 $ Se n (0) 
Total premium production...... do.... 13. 90 28. 15 47. 35 60. 08 77.831 34.30 
Metals Reserve mine contracts......- re eo A A cR AA GE, RT 
Total overceiling production....do....| 13.90 28.15} 47.365 60. 08 77. 58) 34.30 

EE ee Premium Price Plan: § 
Dremium. dollars..|3, 182, 450] 6, 334, 273| 9, 924, 261/12, 151, 860/35 7, 536, 723 

«pr Geer EE do....| 84,789) 1, 768, 050 2, 063, 304 3, 595, 711 +5, 5, 984, dd (8) 


RANE RTT TEES d TE OT a | Set ee ARE RRR d AAT edi i wem ICE 


Total premium production...... do....|3, 267, 239| 8, 102, 323/11, 987, 625/15, 747, 571/14, 697, 190| 697, 572 
Metals Reserve mine contracts $_.... oT A DEE, EE, cee E DEE mone 


Ep | Gea | ere | Gees | on | De 
A EES | ee RES || AENA | ACA | AAA ETO D pave cS 


Average prices per pound of lead: 9 


Average premium production....... cents.. 9. 323 10. 018 9. 822 10. 064 11. 471| 14.981 
Metals Reserve mine contracts...... Oi A AA AA ele eis tel eaten ol eee A 
Total overceiling production... ..... do.... 9. 323 10. 018 9. 822 10. 064 11.471| 14.981 
Total production. ..................- do.... 6. 892 7. 490 8. 073 8. 641 10. 781} 14. 553 


See footnotes at end of table. 
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Salient statistics on lead with regard to operation of Premium Price Plan, 
1942-47 1—Continued 


1947 3 


| 1942 2 | 1943 | 1944 | 1945 | 1946 
TOTAL UNITED STATES 


Total production of recoverable lead + 
T short tons..| 447,056}  444,000|  410,016|  390,831|  332,477| 189,770 
Ceiling production at 6.50 cents a pound 
short tons..| 369,258| 295,864) 203,757, 147,955 71, 327| 125, 406 
Percent of ceiling production to total pro- 
e EENS 82. 60 66. 64 49. 69 37. 86 21.45] 66.08 


EE Pu. EE À— — || —————- 
ei pe——————————————M— ————— | Ó———— n ——— C Ó—— 


Production under Premium Price Plan: 
“A” quota only (9.25 cents a pound) 
short tons.. 76,021} 109,282) 162,419) 168,575) 585, 334 


“B” quota (12.00 cents a pound)... do... 1, 777 38, 660 43, 149 73, 536 p d (8) 
,5 

Total premium production. . ...... do....| 77,798| 147,942) 205,568}  242,111| 261,150} 64, 364 

Metals Reserve mine contracts... ... do... er esae 194 691 rii AS, NNI 

Total overceiling production....do....|  77,798|  148,136|  206,250| 242,876;  261,150| 64, 364 


P —HÓ— —— —————À—— M: o (ned c. oes | e 
€ —ááÀ——áM——— | ees | a À— ——ÀMáá——Hr———— A 


Percentage of overceiling production to total: 
Production under Premium Price Plan: 


“A” quota only- --------------- percent..| 17.00 24. 61 39. 61 43.13| 525.67 
** B" quota (also received ‘‘A’’)____do___- . 40 8. 71 10. 53 18. 82 6 ES 7 (6) 
Total premium production. ..... do.... 17. 40 33. 32 50. 14 61. 95 78.55| 33.92 
Metals Reserve mine contracts... dos lio zzii . 04 .17 1D) A ded 
Total overceiling production____do.._.- 17. 40 33. 36 50. 31 62. 14 78. 55| 33.92 
Payments under Premium Price Plan: $ 
DEET dollars. .|4, 278, 885| 8, 136, 770/11, 306, 244/13, 316, 100/58, 263, 436 
“B” premium......................- do....|  97,699| 2, 126, 329| 2,373,177| 4,044, 433 A 155, oe (6) 


ceca eo | eee eee i eee | ere e | ees aa 


Total premium production. ..... do....|4, 376, 584/10, 263, 099/13, 679, 421117, 360, 533/16, 850, 789) 828, 555 
Metals Reserve mine contracts °__..- o Ce E GEES 16, 127 66, 394 68,084) A E 


ee | Cee | ees | Ege | ee | Sn 


Total overceiling payments...... do... |4, 376, 584/10, 279, 226/13, 745, 815/17, 429, 467,106, 850, 789| 828, 555 


—— M | e——— —SM— A ————— | eÀ—— Ma À—— axo | dr —ÀMÁÀ——MÁ—— | mÀ———Á M QM 
SS | M MÀ — | MÀ M ——áHÀ—  Ó— | ARTES | a M——— | — 


Average prices per pound of lead:? 


Average premium production....... cents... 9. 313 9. 969 9. 827 10. 085 11. 626; 14.969 
Metals Reserve mine contracts... ee e MEN 10. 651 11. 307 AM EE 
Total overceiling production. ....... do....| 9.313 9. 970 9.832| 10.088] 11.626] 14.969 
Total production.................... do.... 6. 989 7. 658 8. 176 8. 730 10.934| 14.578 


1 From published and unpublished reports of the Office of Price Administration and the Office of Pre- 
mium Price Plan for Copper, Lead, and Zinc. Excludes exploration premiums totaling $6,213,545 paid 
from July 1, 1946, through December 31, 1947, to encourage exploration and development of copper, lead, 
and zine deposits; this total cannot be broken down by metals. 

2 Premium Price Plan effective Feb. 1, 1942; data refer to February-December, inclusive. 

3 Premium Price Plan effective until June 30, 1947; data refer to January-June, inclusive. 

* Production of T'ri-State lead from Office of Metals Reserve, Joplin, Mo.; all other from Bureau of Mines 
monthly reports. Data do not exactly check final annual totals for the United States except for 1945. 

5 January-October. “A” and “‘B” quotas and premium payments for November and December are not 
separable by kinds and are shown with data footnoted 7. 

6 '* A" and “B” quotas and premium payments unavailable separately. 

Aden rk and **B" quotas and premium payments for November and December; separation by kinds 
not available. 

E Data on premium payments and Metals Reserve mine-contract payments from Office of Metals 
eserve. 

? All average prices shown include OPA ceiling price. 
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FOREIGN TRADE? 


Tarif.—The import duty set by the Tariff Act of 1930 on lead- 
bearing ores, flue dust, and mattes (lead content) was 1% cents per 
pound and on lead bullion, pigs, bars, scrap lead, antimonial lead, 
type metal, babbitt metal, solder, and alloys not specifically. provided 
for, 2% cents per pound. In accordance with the Mexican Trade 
Agreement of January 30, 1943, these rates were reduced to three- 
fourths cent and 1%, cents per pound, respectively. A provision 
of the agreement permits the increase in the tariff on lead-bearing 


Total lead imported into the United States in ore, matte, base bullion, pigs, bars, 
| and reclaimed, 1943-47, by countries, in short tons 1 | 


[U. S. Department of Commerce] 


Country 1943 1944 1945 1946 1947 
Ore and matte: 
ju: EE RO 16, 438 3, 459 2, 338 390 5, 616 
AICO tin Gos he onsets see wt EE A eee ccs 4,716 2, 112 
NUStralda ia Ee 19, 743 27, 130 17, 913 8, 341 7, 054 
DOU hse A EE 6, 934 1, 093 1, 580 2, 202 6, 234 
AAA A etnies NE e 6, 828 9, 000 8, 687 ; 4, 310 
(Che. lecce oU Lp ce tM crt at cire. 4, 247 2, 330 1, 456 3, 048 
IL e AA sch tet ce inane a E Rd 2, 931 3, 693 667 376 3, 065 
Newfoundland and Labrador... 13, 473 32, 273 17, 046 19, 037 10, 523 
A Nene nue ae CE N SEC es NAE 3, 426 11, 295 14, §24 5, 192 10, 477 
Other countries... ooo. 172 471 204 352 419 
dori ese ds ice idas 69, 945 93, 570 70,005 44, 407 50, 752 
Base bullion: 
CHE Ee tee, 3,840 A A E ONE 
140 EE ER, GE, EEN EE GE 
E TEEN 639 11 AS 1, 255 
o d A ee a Ea 94 v EE 125 50 
. Other oountries. 22 ee 7 D WEE AOS Ee EE 
OCG) EE 4, 583 58 8 125 1, 590 
. Pigs and bars: 
< = A E EEN 8, 994 560 13, 747 8, 190 10, 639 
Canadi MIA A A ACA 16 8 19, 389 22,822 | 59,079 
AAA A AA A OA AA 12, 126 lus= catas 
FOOT OS EE AN AC A AAA GE 1, 659 
dÉ d Tu WEEN 214, 865 | 167,704 | 160,179 53, 534. , (83 
15/7.) eee CUENCA CETERO ek 20, 158 54, 486 34, 153 15, 568 1,151 
BEI IA TRA EA ME PCS 1, 120 
Other countries... EE, EE EE EEN 1 1 82 
AAA A 244,033 | 222,758 | 227,469 | 112, 241 159, 513 
Reclaimed, scrap, etc.: 
et EE A A AA, SA AAA AAA NONSE 47 
Reg DEENEN AA 2, 738 1, 470 1, 337 1,111 
CA eh eh ow ees 348 488 1, 374 1,078 8,070 
Canal ZONG EEN, dE, ete a ewe ie n 2 
NAAA EEN EES E AA A 62 
AAA IEA AAA ERA AA AAA ra Twente 9 
A AA A EE AAA PONE A A 5, 336 
Malta, Gozo, and Cyprus__..._....._..._.._.___]._....-_.-]_--_------|----------]---------- 78 
Panama, Republic OL. 2  .. .-.- 198.11. ssec WEEN 12 41 
Philippines, Republic of......_..........-..-.-..]___-.-.___]_---------]--.-------]---------- 944 
Other COUNÉÍTÍ8S LLL eee 1 € DE EEN 29 145 
Eege 477 3, 315 2, 844 2, 465 15, 936 
Grand total- eee 319,038 | 319,701 | 300,326 | 159, 238 227, 791 


1 Data include lead imported for immediate consumption plus material entering the country under bond. 


2 EE on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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ores, flue dust, and mattes to 1% cents per pound (lead content), and 
lead bullion, pigs, bars, scrap lead, etc., to 1%) cents per pound 30 
days after the war emergency is officially terminated. As termination 
of the emergency was not declared in 1947, the lower rates applied 
throughout the year. 

- Imports.—Imports of lead increased sharply in 1947 but remained 
well below the high levels established during wartime. As in previous 
years, the greater part of the lead imported was in the form of pigs 
and bars, 54 percent of which came from Mexico, 37 percent from 
Canada, 7 percent from Australia, and 2 percent from Korea, Peru, 
Yugoslavia, British East Africa, and Union of South Africa. Imports 
of lead in base bullion increased over twelvefold in 1947. Of the 
1,590 tons imported, 1,255 tons came from Mexico, 285 tons from 
Korea, and 50 tons from Peru. Receipts of lead in ore, concentrate, 
and matte—principally from Newfoundland, Peru, Australia, Bolivia, 
Union of South Africa, and Canada—increased 14 percent. 


Lead imported for consumption in the United States, 1943—47, by classes ! 
[U. S. Department of Commerce] 


Lead in ores, flue | Lead in base Sheets, pipe, | Not 


ER, " “bullion Pigs and Dars and shot | other- 
wear Geen wise | Total 
———— ge ee a E er eh ea E Fe ee pa value 
e 
GE Value pon Value PER Value Ge Value | (value) 
1043..... 83, 153| $5,590,218) 4,511) $557, 545| 244,033 $20, 903, 382 25| $20,208) $5, 219 $27, 132, 730 
1944... 100, 846| 6,756,269 73| — 7,045| 223,379, 22, 793, 430 40| 39,572, ` 547| 29, 895, 575 
1945. .... 76, 126| 5,758, 695 20| 2,242 227,311, 25, 280, 638 17, 2,778| 32,515| 31, 312, 708 
1940. .... 28,377, 3,056,111 20|  2,302| 100,820| 14, 205, 992 24| 10,251) 21,517| 17, 491, 086 
1947..... 44,442| 8,561,174| 1,768, 422,332| 158, 705| 38,008, 443 67, 42,434| 10,453| 50, 086, 077 


1 In addition to quantities shown (values included in total values), ‘‘reclaimed, scrap, ete." imported 
as follows—1043: 496 tons, $56,158; 1944: 3,315 tons, $298,712; 1045: 2,848 tons, $235,840; 1946: 2,481 tons, $194,913; 
ta ACIE tons, $3,041,241. Figures for 1943-47 include foreign lead received by the Government and held 
in stock piles. 


Miscellaneous products, containing lead, imported for consumption in the United 
l States, 1943-47 


[U. 8. Department of Commerce] 


Babbitt metal, solder, white metal, 
and other combinations contain- Type metal and antimonial lead 


Year 
Gross Lead con- Gross | Lead con- 
weight  |tent (short Value weight  |tent (short Value 
(short tons) tons) (short tons) tons) 

A EE 236 69 $330, 824 3, 703 3, 422 $447, 019 
A EAS 50 43 15, 368 7, 562 7,174 954, 255 
hr EE 143 73 101, 132 26, 110 24, 730 3, 241, 735 
1946 sce ee E ete dessus 157 72 211, 122 1, 740 1, 494 , 645 
1987 PEN Se eee esas 240 161 170, 247 2, 2, 219 i 
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Exports.—Total exports of pig lead in 1947 increased 154 percent 
over 1946. Export restrictions imposed under the Export Control 
Act of 1940 remained in force throughout the year. 


Lead exported from the United States, 1943-47 


[U. 8. Department of Commerce] 
Pigs and bars, | Foreign lead | Foreign lead 
—— — — ——— | manufactures ———————————| manufactures 
"(ee 115 | sort | sin Wi 
or of draw- 0 of draw- 
tons Value (short tons) tons Value (short tons) 
1943._.._..-.--.-- 2,003 | $244, 433 15,491 || 1946.............- 597 | $106, 457 Q 
19044... ...........| 15, 523 |2, 073, 145 20,237 || 19047.............- 1, 514 383, 132 (1) 
1945_..----------- 1, 407 | 202,754 (1) 


1 Data not available. 


Pig lead exported from the United States, 1943-47, by destinations, in short tons ! 


[U. 8. Department of Commerce] 


Destination 1943 1944 1945 1946 1947 
Countries: 

Ra A A A WEE, ME AAA 894 
AGU AAA A AA 779 450 406 281 63 
A ER 9 5 8 40 6 
Canal ZOn@ AI A jee A 6 52 
EE 7 23 215 2 52 
M IPM EC REI EE E A, PEE [NI ERR 8 6 
Colombia... c AA 51 94 25 49 12 
2 EE 26 18 156 58 38 
Curacao (N. W.IJ.........................--..-. 9 9 14 1l i229 
UN coco cos cerco A A PA e| sssesceei IO EE 
Hong Lé AAA AO AAA PA A E 27 
TEE PS te I PH UE (0. A GEN (3) 19 
ENEE EE WEE E DEE PE 44 
M GEICO. vana sic cantes 5 8 32 17 15 
Netherlands -ó oclculoousaca EE teste Ee ets 1 100 

Panama, Republic of..........................-- 8 18 23 17 
Philippines, Republic of......-...----..---------|-..-------]--------.-|---------- 16 23 
ORC EE, npe 542 257. Nantes. A 
dy AAA GE ME 22 EE 50 
LPS LR LED ORDINES II te bee 14, 314 00.1.2 b 
United Kingdom................................ 1:017 AAA O A AA 
A AA A AA 7 2 10 27 
NS AAA oc E 8 17 75 34 30 
Other countries.........-..-...-.------ 2 70 77 106 37 51 
Ku AA A A 2, 003 15, 523 1, 407 597 1, 514 

Continents: 

North A MOr AAA 80 80 273 170 139 
South America.......-..-.---------------------- 883 1 761 381 1, 078 
Ns cot ee is sti e 1, 031 14, 867 323 1 118 
ASIG WEE 6 44 35 133 
Africa and Oceania.............................. 3 5 6 (2) 46 


1 In addition, 11,258 tons of foreign lead were reexported in 1943, less than 1 ton in 1944, 377 tons in 1945, 
103 tons in 1946, and 102 tons in 1947. 
2 Less than 1 ton. 
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WORLD_ PRODUCTION 


World production of lead in recent years, insofar as data are avail- 
able, is shown in the following table. 


World production of lead, 1940-47, in metric tons ! 


[Compiled by B. B. Mitchell] 


Country 1940 1941 1942 1943 1944 1945 1946 1947 
SR EE 12, 864) 18,021, 20,760, 23,800, 19,100) 21,159) 16,190] 2 20,000 
Eeer 256, 129 239, 052| 255,409| 192,322| 157,026! 158,353| 139,665) 161,093 
¿A AA 8, 202 8, 879 8,787| 12,043] 10,123 1, 272 4,476 3, 567 
Beum IA A 30, 800 8, 880 16, 240 7, 960 7, 690 7,340 23, 762| 40,520 
Burm AAA 80,709} 74,4586) 17,130)....-....|.---.----|--------.|----.----]--------- 
Canada.-...------------------ 199, 662| 206,862| 220,722| 203,091| 129,347| 147,999 150, 360| 146, 963 
EE 1, 210 1, 405 1,169 1, 179 153 850 14 771 
Czechoslovakia.............. (3) (3) (3) (3) (3) 645 2, 800 4, 700 
EES EE 25,577| 23,220; 12,462 12,428 1, 923 2,765; 34,680) 34, 621 
Germany #._....-.----------- 167,100] 163,900; 140,100) 157,200; 2 139,900| (5 6 28, 929 0124. 356 
(ITG000. eeh 1, 250 890 2, 300 1,150 600 700 609 1, 000 
Guatemala.....-..----------- (5) 95 119 114 136 115 131 110 
HUN Gary M 110 4, 640 4, 810 6,370| 89 3, 230 910 10 
Indochina, French........... 8 3 2 16 EE A (5) 
tee 36,909} 36,993) 28,996) 912,372|......... 829; 14,010} 17,543 
JADEN 2 a 10 27, 748) 10 30, 585) 10 26, 919] 10 32, 511} 10 38, 048| 10 12, 568 4,965 8, 747 
¡LN AAA 7,630; 10,000 , 9001 18, 467 1,200; 11 2, 548 10 11 250 
NEGXICO EE 191,980| 151,167| 192,989; 212, 452 178, 270| 201,078| 137,742| 217, 827 
Northern Rhodesia.......... 203 378 1,118 1, 265 L 047 1,748 8,371; 15,891 

DEM 123 KE GE, o 52 5 5 
POW AMA Sie 31,131] 32,871) 37,915; 43,171; 38,906} 40,001) 36,478) 32,810 
pons. mde ue E aM 16,593|  16,748|  16,311| 15,506) 15,833| 27,000| 10,915| 12, 761 
Rumania. 49 258 154 187 261 3, 363 3, 225 3, 316 
South- West Africa........... CUBE PE DEN, PEA A EEN 64 
Spelt 2. c25 escasea 45,991| 46,865) 41,149] 36,760] 30,978] 31,922) 32,346) 34,383 
SWC Ceci cecee E AA AP 230 2,193} 10,553; 12,501} 11,223} 11,000 
TUDIS A ca 2:2. n 26,620| 15,679 8, 210 1, 867 5, 335 7,023 7,8501 12,590 
LBE E laterales 75,000; 90,000} 100,000| 125,700) 100,000} 40,000) 47,500; 59,900 
United Kingdom leere neut 10,364| 10,262 5, 487 4, 877 3, 353 2, 911 2, 738 2, 282 
United States (refined) 12. ...| 468,675) 494,126| 497,908| 425,903| 421,538| 402,304| 306,717, 400,018 
Yugoslavia.----------------- 32, 949 (5) (5) (5) (5) (5) (5) (5) 

Total (estimate)....... 1, 756, 400/1, 701, 300|1, 684, 300|1, 563, 000|1, 344, 60011, 117, 100/1, 035, SC 281, 900 


1 By countries where smelted but not necessarily refined. Data derived in part from Monthly Bulletin 
of the United Nations, The Mineral Industry of the British Empire and Foreign Countries Statistical 
Summary, and from the Yearbook of the American Bureau of Metal]Statistics. 

_3 Approximate production. 

3 Included with Germany. | 

* Exclusive of secondary material. Includes Upper Silesia and Sudetenland through 1944. 

5 Data not yet available; estimate by author of chapter included in total. 

* Includes scrap. 

? British zone only. Includes antimonial lead. 

5 January to June, inclusive. 

? Data represent Trianon Hungary subsequent to October 1944. 

10 Preliminary data. 

11 South Korea only. 

12 dents SE lead refined from domestic and foreign ores; refined lead produced from foreign base bullion 
not include 


Lead and Zinc Pigments and 
Zinc Salts 


By HELENA M. MEYER AND ALETHEA W. MITCHELL 


GENERAL SUMMARY 


N THE whole, the pigments covered by this report were shipped 

in increasing quantities in 1947, but the larger tonnages 

made available still left consumers inadequately supplied. 
Continuing high demand for pigments and persistent shortages of 
essential crude materials, among which the shortage of pig lead has 
been preeminent for a number of vears, resulted in some requirements 
remaining unsatisfied and some being met by competitive products. 
Labor-management relations, in pigment-consuming industries as well 
as in industries supplying crude materials used by the pigments 
makers, improved in 1947; and such important pigment users as the 
automobile, construction, rubber, and storage-battery industries were 
among those to show marked gains. The manufacture of passenger 
automobiles and trucks gained more than 50 percent in 1947, the value 
of new construction rose 41 percent, and maintenance construction 
increased 26 percent. Consumption of natural rubber, which uses 
considerably more zinc oxide than the synthetic type, approximatel 
doubled in quantity in 1947, whereas that of the synthetic type fell 
27 percent, the over-all total.rising 8 percent. The value of paint, 
varnish, and lacquer materials sold in 1947 passed the anticipated 
new peak of $1,000,000,000; the high level of lead and zinc pigment 
prices, however, was a noteworthy factor in obtaining the new record. 

Lead-pigment prices established new high records by substantial 
margins in 1947, exceeding even the peaks reached at the end of 1946 
after price controls on them were removed. The supply-demand situa- 
tions in these pigments, the removal of price controls at the end of 
1946, and the general inflationary trend of prices as a whole in the 
United States and abroad were responsible for the noteworthy pig- 
ment price gains. Quoted prices for zinc pigments at the end of 1947 
were the highest for many years and for some items probably higher 
than ever before. 

Shipments of zinc pigments on the whole gained less in 1947 than 
of lead pigments but fared better than the lead group in relation to 
earlier years. The total weight and value of zinc pigments in 1947 
were higher than ever before. Leaded zinc oxide and litharge ship- 
ments established new high records in 1947 and of zinc oxide dupli- 
cated earlier peak tonnages for 1928-29. 
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As has been pointed out in previous reports of this series, for several 
recent years supplies of zinc have been more plentiful, though far 
from abundant, than of lead. Lead supplies rose sharply in 1947 but 
continued to fall short of total requirements. Domestic production 
rose in response to the greatly improved labor-management relation- 
ship and to the aforementioned highest price on record. Production 
from scrap was higher than ever before, and imports gained substan- 
tially. Not only was more lead made available as indicated, but, in 
helping to handle demand, producers’ stocks were cut to less than 
half, and Government inventories were reduced to a very small 
tonnage. 

Total supplies of zinc in relation to requirements in 1947 were again 
more abundant than of lead, as evidenced by the sharp advance in 
deliveries for Government account (probably almost entirely for stock 
piling). Production and imports were more than adequate for current 
demand, but the large gain in shipments to the Government came 
chiefly from producers’ inventories. 


Salient statistics of the lead and zinc pigments industry of the United States, 


1949-47 
1942 1943 1944 1945 1946 1947 
Production (sales) ! of princi- 
pal pigments: : 
White lead (dry and in 
01D EE short tons... 83, 639 76, 167 85, 726 51,170 ? 66, 501 68, 787 
Litharge...........- do.-.- 91, 513 113, 091 138, 203 138, 798 133, 799 167, 050 
Red lead........... do.... 48, 369 53,378 53, 972 47,381 32, 526 36, 064 
Zinc oxide.......... do....| 4 99,677 143, 402 140, 675 127, 955 157,851 160, 771 
' Leaded zinc oxide. do... 48, 128 43, 828 64, 305 62, 598 67, 971 81, 459 
Lithopone.........- do...- 137, 320 135, 723 142, 905 136, 161 147, 001 165, 024 
Value of products: 
All lead pigments.....-..- $39, 393, 000 |$41, 897, 000 |$46, 601, 000 |$39, 045, 000 ¡$43, 595, 000 |* $90, 199, 000 
All zine pigments. ........ 80, 785, 000 | 36, 260, 000 | 39, 288, 000 | 36,644,000 | 44,195,000 | 63, 891, 000 
Tolalenccinesacedaniosts 70,178,000 | 78,157,000 | 85, 889, 000 | 75, 689, 000 | 87, 790,000 |3154, 090, 000 
Value per ton received by pro- 
ducers: 
White lead (dry) ---.------ 160 163 163 159 2 207 308 
Litharge.........-.-----— 150 152 146 148 175 313 
Red lead.................. 171 171 164 168 196 333 
Zinc oxide. ............... 138 137 139 138 144 186 
Leaded zinc oxide......... 129 132 132 132 143 204 
Lithopone. ............... 79 79 78 78 81 105 
Foreign trade: 
Lead pigments: 
Value of exports. ..... 957, 000 1, 439, 000 1, 387, 000 1, 427, 000 851, 000 1, 041, 000 
Value of imports...... 4, 000 3, 000 6, 000 8, 000 13, 000 . 150, 000 
Zinc pigments: 
Value of exports. ..... 2, 741,000 | 2,737,000 | 2,017,000 | 2,279,000 | 2,911,000 6, 554, 000 
Value of imports...... 8, 000 5, 000 1, 500 (4) 9, 000 31, 000 
Export balance... 3, 686,000 | 4,168,000 | 3,396,500 | 3,698,000 | 3,740,000 7, 414, 000 


1 Reported as shipments, 1945-47. 
3 Data for basic lead sulfate in 1946 included under white lead; Bureau of Mines not at liberty to show 


separately. 
3 Excludes value of basic lead sulfate; Bureau of Mines not at liberty to publish. 


4 Less than $500. 


On their own merits and because of inadequate supplies of lead 
and zinc pigments, shipments of the titanium group established new 
records in each of the years 1944-47. The 1947 peak, as well as the 
others, would have been higher except for plant-capacity limitations. 
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Total plant capacity has been expanded several times in the past 
several years and will be extended further in 1948. Like the lead and 
zinc classes, titanium pigments shipments have lagged behind demand 
for several years. | 

Features of the distribution of lead and zinc pigments and zinc 
salts in 1947 are given in the following discussion. Ceramics made 
noteworthy gains in 1946 in the use of the pigments covered by this 
report and a further conspicuous advance in 1947. Litharge ship- 
ments to ceramie manufacturers rose 39 percent and of zinc oxide 
25 percent, both new peaks; ceramics became the second-most-im- 
portant use of litharge. White-lead shipments for ceramics likewise 
advanced in 1947, but did not represent an important quantity, 
whereas red-lead shipments for this purpose fell 20 percent against 
the 1946 trend. Shipments of leaded zinc oxide, lithopone, red lead, 
and white lead to paint makers advanced in 1947—those of leaded 
zinc oxide to a new peak by a substantial margin. Use of litharge in 
storage batteries gained 47 percent, or 40 percent above the previous 
record for 1945, and red lead rose 9 percent. The agricultural use of 
litharge, on the other hand, continued the poor showing since 1944, 
falling 49 percent from 1946, and this use of zinc sulfate likewise 
showed an important drop—28 percent. Nonetheless, shipments of 
zinc sulfate for this purpose were the second highest on record. The 
use of zinc sulfate in manufacturing rayon in 1947 was unsurpassed, 
exceeding the previous high record for 1946 by 8 percent. 

According to figures released by the Dominion Bureau of Statistics, 
manufacturers of paints and varnishes in Canada used, among other 
items, the following pigments in 1946 (comparisons with 1945 in 
parentheses): 2,989 (3,370) short tons of basic carbonate white lead— 
dry, 2,087 (2,147) tons of the “in oil” variety, 20 (66) tons of basic 
sulfate white lead, 8,078 (9,197) tons of lithopone (30 percent zinc 
sulfide), 3,416 (3,153) tons of titanium dioxide, 6,442 (6,060) tons of 
extended titanium pigments, 4,923 (2,901) tons of zinc oxide (lead- 
free), 700 (1,327) tons of zinc oxide (leaded), and 1,354 (263) tons of 
other white pigments; 567 (722) tons of red lead (including orange 
mineral), and 413 (364) tons of litharge. | 

Tariff Action.—At the United Nations Conference on Trade and 
Employment held at Geneva in 1947, the following action, effective 
in 1948, was taken on lead and zinc compounds covered by this report: 


Litharge—bound at 2% cents a pound. Zinc oxide, containing not more than 
Orange mineral—reduced from 2% to 25 percent lead: 


2 cents. In dry powder form—reduced from 
White lead—bound at 2%o cents. (än to % cent. 
Red lead—reduced from 2% to 1% cents. Ground in or mixed with water or 
Lead suboxide—bound at 3 cents, with oil—reduced from 1% to 1 cent, 

provision that ad valorem could not Lithopone: | 

be less than 15 percent nor more than Containing less than 30 percent 

30 percent. zinc sulfide—reduced from 174 to 
Lead compounds n.s. p. f.—bound at 20 7$ cent. 

percent ad valorem. Containing 30 percent or more zinc 


sulfide—reduced from. 13% and 
15 percent ad valorem to % cent 
and 7% percent ad valorem. 
Zine chloride—reduced from 1549 to 
% cent. 
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PRODUCTION 


The value of lead and zinc pigments in 1947, exclusive of that for 
basic lead sulfate, which cannot be shown, was $154,090,000, a 76- 
ercent increase over 1946, which included the comparatively small 
ead sulfate value. In 1945 basic lead sulfate accounted for less than 
1 percent of the total value of lead and zinc pigments. Lead and 
zinc pigments represented 59 and 41 percent of the total value in 
1947, compared with 55 and 45 percent, respectively, in 1939. 

For many years, figures on sales were used in this series of reports 
as a better guide to activity in the pigments industry than production. 
Beginning with 1945, the base was changed to shipments to conform 
with data compiled on Bureau of Mines lead and zinc schedules. 
Available information for 1945 (the year of change) indicated that 
there was little difference between sales and shipments in that year. 
In reporting tonnages of pigments, an attempt is made to avoid all 
duplication. One of the chief problems is that finished pigments 
frequently are blended to make another product. Basic lead sulfate 
and zinc oxide, for example, are blended to make leaded zinc oxide, and 
in this instance the pigment weights appear in the total for the last- 
named class only. Pigments consumed by producing companies to 
make products beyond those covered by this report—that is, paints, 
storage batteries, and other articles—are considered as shipments. 


LEAD PIGMENTS 


Shipments of lead pigments gained 17 percent in 1947 over 1946, 
and because of new peak pigment prices the value of shipments more 
than doubled. Basic lead sulfate, which represented less than 2 
percent of the quantity and value in 1945, is included in 1946 but not 
in 1947, so the actual increases in 1947 were slightly greater than in- 
dicated. Data for basic lead sulfate may not be published. All 
other lead pigments contributed to the foregoing gains, litharge ship- 
ments rising 25 percent over 1946 and establishing a new peak by a 
substantial margin over the previous record in 1945. White lead in 
oil increased 21 percent, but shipments of this product were low com- 
pared with most earlier years. Supplies of pie lead continued in- 


Lead pigments shipped by domestic manufacturers in the United States, 1946-47 


1946 1947 
Pigment Value (at plant, ex- Value (at plant, ex- 
g Short | clusiveofcontainer) | short | clusive of container) 
tons |——————— — ———| tons 
'Total Average Total Average 
Basic lead sulfate or sublimed lead.... (1) (1) (1) (2) (2) (2) 
Red A A 32, 526 |3$6, 398, 035 3 $196 36, 064 |$12, 022, 585 
Orange mineral....................... 123 3) AAA VE, ei eMe te 
ged toma al a Ds o 133, 799 | 23, 440, 389 175 | 167,050 | 52,345, 941 313 
White lead: 
DIV itn toes Say id a 1 41, 892 | 1 7, 491, 217 1179 39, 075 | 12, 036, 554 308 
In oil esc eos coe ea 24, 609 | 6, 265, 030 255 | 29,712 | 13, 794, 387 464 


1 Basic lead sulfate included with white lead (dry) in 1946; Bureau of Mines not at liberty to publish. 
2 Bureau of Mines not at liberty to publish. . 

3 Value of orange mineral included with red lead in 1946; Bureau of Mines not at liberty to publish. 

4 Weight of white lead only but value of paste. 
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adequate for all needs, a factor that impeded production of pigments 
and made it impossible for manufacturers to satisfy all demands. 
Average values per ton for the lead pigments covered by this report 
rose 70 to 82 percent over those for 1946. Average quoted prices in 
1947 were substantially above the previous peak levels at the end of 
1946. 


Lead pigments sold! by domestic manufacturers in the United States, 1943-47, 
in short tons 


i Basic lead sulfate 
EES or sublimed lead Orange . 
Year Red lead minéral Litharge 
Dry In oil White Blue 
EE Se 39, 525 36, 642 4, 752 845 53, 378 79 113, 091 
Dor A A EE 46, 466 39, 260 5, 253 1, 080 53, 972 284 138, 
Ee 27, 382 , 788 2, 235 1, 660 47, 381 230 138, 708 
1946 RA EE 2 41, 892 24, 609 (2) (2) 32, 526 123 33, 
ENER 39, 075 29, 712 (3) (3) , 064 j-..-..--.- 167, 050 


1 Reported as shipped, 1945-47. : ` 
2 Basic lead sulfate included with white lead (dry) in 1946; Bureau of Mines not at liberty to publish. 
3 Bureau of Mines not at liberty to publish, l 


ZINC PIGMENTS AND SALTS 


Shipments of zinc pigments in 1947 rose 9 percent over 1946, and 
value of shipments gained 45 percent, both establishing new high 
records. The foregoing gains are smaller than shown for the lead 
group; but zinc pigments made a better showing than the lead types, 
nonetheless, in relation to earlier years. Zinc oxide (leaded) ship- 
ments were 18 percent above the previous record in 1941, the lead-free 
type virtually duplicated the peak rate for 1928-29, and lithopone 
shipments were larger than in years other than 1941 and 1927-29. 
The relatively more abundant supply position of zinc as compared 
with lead was responsible in part for the smaller percentage increases 
in average values for zinc pigments, 29 to 43 percent. The 43-percent 
top of the range was made by leaded zinc oxide and was due to the 
lead content of this class. 


Zinc pigments and salts shipped by GE manufacturers in the United States, 
1946-47 


1946 1947 
e Value (at plant, ex- Value (at plant, ex- 
Pigment or salt Short clusive of container) Short clusive of container) 
tons tons 

Total Average Total Average 
ZINC ONIN eege 157, 851 |$22, 660, 450 $144 | 160,771 |$29, 873, 882 $186 
Leaded zinc ode 0... 67,971 | 9, 694, 067 143 81, 459 | 16, 634, 516 204 
LIthoDOBe EE 147, 001 | 11, 840, 596 81 | 165,024 | 17, 382, 592 105 
Zinc chloride, 50? DH 57,316 | 3,133,891 55 65,521 | 4,279,737 65 
Kal CH d 24, 931 2, 192, 706 88 21, 547 2, 235, 683 104 


.1 Zinc oxide containing 5 percent or more lead is classed as leaded zinc oxide. In this table data for leaded 
zinc oxide include a small quantity containing less than 5 percent lead. 
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Shipments of zinc chloride totaled 65,521 tons (50? B.), 14 percent 
above 1946, and may have established a new record; the larger ton- 
nage for 1920 is & production figure, and complete data for 1935-41 
are not available. Zinc sulfate shipments fell 14 percent below the 
all-time record for 1946 but were second only to the tonnage for that 
year. 


Zinc pigments and salts sold! by domestic manufacturers in the United States, 
1943-47, in short tons 


Year . | Zine oxide | Mates. 200 | Lithopone | ids (soe B) | Zine sulfate 
enee 143, 402 43, 828 135, 723 53, 707 15, 649 
NT E E 140, 675 64, 395 142, 905 57, 545 17, 156 
VEER 127, 955 62, 598 136, 161 56, 230 20, 854 
1040 o tico nasa aere 157, 851 67, 971 147, 001 57, 316 24, 931 
EE 160, 771 81, 459 165, 024 65, 521 21, 547 


t Reported as shipped, 1945-47. 
2 Includes a small quantity containing less than 5 percent lead. 


CONSUMPTION BY INDUSTRIES 
WHITE LEAD 


Shipments of white lead (dry and in oil) in 1947 continued the 
uptrend begun in 1946 from the very low levels of 1945. White lead 
(in oil) in 1947 was 21 percent above 19406, itself 3 percent higher than 
1945. Trade reports indicated that the increased quantities of both 
varieties of white lead available in 1947 failed to fill the demand. 
Reports show that 89 percent of total white-lead shipments in 1947 
was for the manufacture of paint, but this percentage would doubtless 
be increased if a more complete breakdown of the “Other” classifica- 
tion were possible. A postwar development has been the increased 
use of several pigments for the manufacture of ceramics, & trend for 
white lead that was continued in 1947. 

Production of white lead (dry) amounted to 39,337 tons and of 
white lead in oil to 32,677 tons in 1947. 


Distribution of white lead (dry and in oil) sales! 1948-47, by industries, in short 


tons 
Industry 1943 1944 1945 1946 2 1947 
pant. es oo ade Ste eee te cea 66, 441 79, 948 46, 418 60, 943 61, 265 
Ben 1, 444 946 839 1, 367 1, 665 
(0110. MENT a en he ees See 8, 282 4, 832 3, 913 4,191 5, 857 
76, 167 85, 726 51,170 66, 501 68, 787 


1 Reported as shipments, 1945-47. 
3 Pala for basic lead sulfate in 1946 included with white lead; Bureau of Mines not at liberty to show 
separately. 


The manufacture of white lead in Germany was discussed in a 
recent report 


1 Causer, H. and Frith, J. S., Manufacture of White Lead: British Intelligence Objectives Subcommittee 
Final Rept. 1521, item 22, 14 pp. 
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.. BASIC LEAD SULFATE 


The Bureau of Mines is not at liberty to publish figures on basic 
lead sulfate for 1946-47. Shipments in 1946 were covered by figures 
on “white lead" (dry), but 1947 data are not shown in any way. 
Basic lead sulfate is used almost entirely in paints. Substantial 
quantities are used as an intermediate product in the manufacture of 
leaded zinc oxide. Such quantities have always been shown in this 
series under leaded zinc oxide rather than basic lead sulfate. 


Distribution of basic lead sulfate sales,! 1943-47, by industries, in short tons 


Industry 1943 1944 1945 1946 1947 
QU kk eo eee LU a ew toe 4, 802 5, 496 3, 009 
RUD DOP soe A 131 268 (3) (3) 
Storage batteries..............-.-.....____- 3 Ai ee 
EIERE, ais 661 567 686 
5,597 6, 333 3, 805 (3) (3) 


1 Reported as shipments, 1945-47. 

2 Data for basic lead sulfate in 1946 included with white lead; Bureau of Mines not at liberty to show 
separately. i 

3 Bureau of Mines not at liberty to publish. 


RED LEAD 


Shipments of red lead in 1947 gained 11 percent over 1946 but were 
lower than in every year from 1939 to 1945 and 1923 to 1929, inclusive. 
This condition was due not to lack of demand for the pigment in 1947 
but because not enough pig lead was available for the manufacture of 
pigments and other items to meet all needs. Storage batteries con- 
tinued to use the largest quantities of red lead, increasing 9 percent 
over 1946, whereas paints—the second most-important red lead use— 
rose 22 percent. The use of red lead for ceramics, which, along with 
other pigments, had been trending upward in the postwar period, fell 
20 percent in 1947. | 

Production of red lead amounted to 36,041 tons in 1947 compared 
with 29,874 tons in 1946. 


Distribution of red-lead sales,! 1943-47, by industries, in short tons 


Industry | 1943 1944 1945 1946 1947 
Storage Datterieg 26, 616 30, 211 26, 725 19, 115 20, 883 
A ES 22, 271 18, 074 16, 438 9, 318 11, 362 
Ceramics cocer des 622 878 626 1, 228 977 
EE 3, 869 4, 809 3, 592 2, 865 2, 842 


53, 378 53, 972 47, 381 32, 526 36, 064 
1 Reported as shipments, 1945-47. 
ORANGE MINERAL 


No shipments nor production of orange mineral was reported in 
1947, compared with 123 tons shipped and 125 tons produced in 1946. 
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Distribution of orange mineral sales,! 1942—47,? by industries, in short tons 


Industry 1942 1943 1944 1945 1946 
Ink manufacture... ooo. 93 49 56 78 
Color pigments.. ............ LL LL LL. .-.- 7 8 205 151 18 
A n ho. oc e ES a eae 28 22 23 16 27 
128 79 284 230 123 


1 Reported as shipments, 1945 and 1946. 
2 No shipments reported for 1947, 


LITHARGE 


The use of litharge in storage batteries rose to a new peak by a 
substantial margin in 1947, causing total shipments of litharge also 
to establish a new high record. Litharge shipments in 1947 were 
25 percent higher than in 1946 and 20 percent above the previous 
record for 1945. Storage-battery use of litharge rose 47 percent 
above 1946 and 40 percent above the previous peak in 1945. This 
use accounted for 67 percent of the total shipments of litharge. In 
addition to the litharge used to make batteries, the storage-battery 
manufacturers themselves produce from pig lead a black or suboxide 
of lead which they use as a substitute for litharge. The quantity 
produced in 1947— 69,000 tons— was higher than ever before, exceed- 
ing 1946 by 50 percent and the previous record tonnages for 1944 and 
1941 by 13 percent. Black oxide figures are not included in the 
Bureau of Mines totals for litharge. 

The sharp postwar advance in use of litharge in ceramics placed 
this industry second in importance as a consumer of litharge in 1947; 
the tonnage shipped for that purpose rose 39 percent and slightly 
exceeded the previous record for 1941. Chrome pigments took 15 
percent less litharge than in 1946 and likewise less than in 1945 and 
the peak of 13,927 tons in 1941. "The oil-refining industry received 
15 percent more than in 1946, or the largest tonnage since 1937; 
the tonnages for 1929 and 1930, the earliest data available, were 
considerably higher than that for 1947. Use of litharge in insecticides 
fell 49 percent in 1947, a continuation of the sharp downward move- 
ment since 1944. The advance of 29 percent in shipments to varnish 
makers carried this use back to the level of 1936, above all intervening 
years. 

Litharge production totaled 174,341 tons in 1947 compared with 
133,266 tons in 1946. 


Distribution of litharge sales,! 1943-47, by industries, in short tons 


Industry 1943 1944 1945 1946 1947 

Storage batteries----.---------------------- 54, 984 72, 342 79, 981 75, 836 111, 840 
e A AA 9, 866 12, 381 11, 511 13, 166 18, 360 
Chrome 1 DIPIDeéBDUS eege 9,351 8, 233 11, 394 10, 877 9, 228 
BR he TEE 5, 227 5, 608 6, 419 6, 682 7, 688 
Insecticidos cO 20, 236 25, 957 18, 061 14, 259 7, 288 
Cat A E AE 3, 453 2, 988 2, 752 3, 302 4, 258 
Ee 4, 302 3, 023 1, 864 2, 131 2, 205 
Floor eoverings 98 117 115 106 141 
TEE 5, 574 7, 554 6, 701 7, 440 6, 042 
113, 091 138, 203 138, 798 133, 799 167, 050 


1 Reported as shipments, 1945-47. 
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ZINC OXIDE 


Continuing large demand for zinc oxide (lead-free) resulted in ship- 
ments of this pigment gaining 2 percent over 1946 and equaling the 
peak rate established in 1928-29. Rubber, the chief use, accounted 
for 51 percent of the total but took 2 percent less oxide than in 1946. 
Paints, the second-largest use, took 6 percent less than in 1946 and 
coated fabrics and textiles 9 percent less. Use of zinc oxide in ceramics 
has been gaining since 1942 and in 1947 was 25 percent more than in 
1946, the previous record year. Thus ceramics rose to third place in 
importance as a consumer of zinc oxide in 1947. Floor coverings 
likewise increased substantially in 1947, but a long-term record for 
this use separately is not available. 

Production of lead-free oxide amounted to 159,149 tons compared 
with 142,567 tons in 1946. Of the total for 1947, 73 percent was made 
by the American process from ores and primary residues, 19 percent 
by the French process from metal and scrap, and 8 percent by other 
processes, compared with 74, 20, and 6 percent, respectively, in 1946. 


Distribution of zinc oxide sales,! 1948—47, by industries, in short tons 


Industry 1943 1944 1945 1946 1947 
A oaoa aana 67, 898 59, 518 63, 447 83, 776 ` 82,248 
PONS A A 29, 852 24, 999 28, 014 34, 785 32, 867 
God EEN EE d te = til EE EE 3, 203 3, 653 5, 086 2 io Ge 2) Go 

oated fabrics and textiles. ......_......... , , 
Floor coverings...............------------- } Gite bes He { 2, 848 4, 735 
Chemical wartare 2 LL c. 21, 801 27, 686 2 05d tesco A 
GING MEE TRITT ORE ONE 14, 015 15, 256 17, 178 17, 304 20, 471 
143, 402 140, 675 127, 955 157, 851 160, 771 


1 Reported as shipments, 1945-47. 
2 Includes 9,363 tons for rayon. 
3 Includes 7,302 tons for rayon. 


According to a recent note, Durham Chemicals (Canada), Ltd., 
Montreal, is planning to convert to the manufacture of zinc oxide 
and other chemicals a plant, recently purchased from the War Assets 
Administration, at Cap dela Madeleine, Quebec. Durham Chemicals 
was formed by Harrisons & Crosfield, Ltd., London, and Newcastle- 
upon-T yne Zinc Oxide, Ltd., Birtley, County Durham, England. 

Another report? stated that & new company, Durham Chemicals 
(Aust.), Ltd., would manufacture zinc oxide and other industrial 
chemicals. It was to acquire the Mascot Smelting Works in New 
South Wales and to build plants and laboratories in Victoria. 

The December 5, 1947, issue of Rzeczspolita commented as follows 
on Polish exports of zinc white: 

The domestic production of zinc white is increasing fast. Many chemical 
KE have already reached their prewar production level. The output of the 

eniks foundry at Bedzin has been doubled and this foundry, together with the 
Marta foundry at Olawa and the Polish Zinc Works at Bedzin, produce some 
12,000 metric tons of zinc white annually. (The prewar level was the same.) 


Poland has an adequate supply of zinc white and is, therefore, in a position to 
Increase exports of that product. Exports in 1946 amounted to 5,300 metric 


2 Oil, Paint and Drug Reporter, vol. 152, No. 10, Sept. 8, 1947, p. 74. 
3 Chemical Engineering, vol. 54, No. 10, October 1947, p. 206. 
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tons, but this year they will increase to 9,000 metric tons. The number of 
foreign buyers of Polish zine white has also increased. Poland now exports this 
article to: USSR, Sweden, Great Britain, Denmark, Finland, Switzerland, 
Holland, Norway, and Palestine. | 


LEADED ZINC OXIDE 


The use of leaded zinc oxide has continued at high levels for several 
years. Shipments of this pigment were at a new all-time peak in 1947 
by a wide margin, exceeding the 1946 total by 20 percent and the 
previous high in 1941 by 18 percent. Of total shipments, 96 percent 
in 1947 was reported used for paint, but a better break-down of the 
“Other” class doubtless would increase this percentage. Figures for 
basic lead sulfate used in blending to make leaded zinc oxide are 
included in tonnages for the Jatter pigment. 

Leaded zinc oxide production totaled 78,799 tons in 1947 compared 
with 71,016 in 1946. The totals comprise grades as follows (1946 for 
comparison in parentheses): 68,413 (61,251) tons of 35 percent lead 
and under and 10,386 (9,765) tons of over 35 percent lead. 


Distribution of leaded zinc oxide sales,! 1943-47, by industries, in short tons 


Industry 1943 1944 1945 1946 1947 


EE 42, 303 62, 223 58, 852 64, 816 77, 994 
Bubber se 119 2 1 
Other. RIEN 1, 483 2, 053 3, 546 2, 989 3, 334 

43, 828 64, 395 62, 598 67,971 81, 459 


1 Reported as shipments, 1945-47, 
LITHOPONE 


The lithopone statistics in this report are given on the basis of 
ordinary lithopone sold as such plus the ordinary lithopone content 
of the high-strength product. This method of publication is used to 
conceal the operations of one company that always dominates the 
output of the high-strength product and has been the only producer 
in some years. In 1947 one company, operating two plants, pro- 
duced high-strength lithopone, whereas two companies, operating 
three plants, produced in 1946. Shipments of lithopone increased 
12 percent in 1947, were the largest since 1941, and were smaller only 
than in that year and in the 3 years 1927-29. Sales to manufacturers 
of paints increased 9 percent, and all other broad classifications gained. 
Rubber manufacturers took 92 percent more than in 1946 but ac- 
counted for only 2 percent of the total. Separation of the lithopone 
shipped for floor coverings and textiles shows that 8,421 tons were for 
coated fabrics and textiles and 9,048 for floor coverings, compared 
with 7,626 and 7,541 tons, respectively, in 1946. The use of lithopone 
by paper manufacturers, which had been rising before 1945 and con- 
tinued at about the 1945 rate in 1946, moved upward again in 1947; 
it amounted to 4,069 tons compared with 3,011 tons in 1946 and 
6,488 tons in 1944. Shipments reported for use in ink manufacture 
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are trending downward; the tonnages were 1,216 in 1944, 864 in 1945, 
830 in 1946, and 720 in 1947. A tonnage sold for use in making ink 
is regularly shown by one manufacturer as not separable from that 
sold for paint, but the tonnages given here are for identical companies. 
Exports are included mainly under ‘“‘Other,” but at least one company 
classifies part of its exports according to end use. | 

Plant capacity for the manufacture of lithopone was reported to 
total 157,000 tons in 1947. 

Production of lithopone amounted to 162,685 tons in 1947 com- 
pared with 148,926 tons in 1946. 


Distribution of lithopone sales,! 1943-47, by industries, in short tons 


Industry 1943 1944 1945 1946 1947 
Paints, varnishes, and lacquers 2... 103, 860 108, 800 109, 398 123, 279 134, 830 
Floor coverings and textiles__-._...________ 15, 999 14, 746 15, 821 15, 167 17, 469 
BENDER 1, 078 726 977 1, 607 3, 085 
OUR CR MSAN RCRUM 14, 786 18, 633 9, 965 6, 948 9, 640 


135, 723 . 142, 905 136, 161 147, 001 165, 024 


1 Reported as shipments, 1945-47. 
2 Includes a quantity, not separable, used for printing ink. 


Consumption of ordinary lithopone in the production of titanated 
lithopone has trended downward almost continuously since the peak, 
19,400 tons, was used in 1937. There was a further sharp drop in 
1947, owing chiefly to the discontinuance of production in that year 
by one of the large manufacturers. The lithopone figures in the 
following table are included in the totals for ordinary lithopone in 
the preceding table. | 


Titanated lithopone produced in the United States and ordinary lithopone used 
in its manufacture, 1943-47, in short tons 


Titanated Ordinary Titanated Ordinary 
Year lithopone lithopone lithopone lithopone 
produced used produced used 
EE 9, 800 7, 500 6, 350 
EE 9, 800 2, 600 2, 200 
1945... --------------- , 200 


The lithopone industry in Germany was the subject of a recent 
report.* 
ZINC SULFIDE 


In 1947, as in several earlier years, only one company produced 
zinc sulfide; the Bureau of Mines is not at liberty to publish figures 
for this pigment. ` ! 

A report $ on luminescent pigments in Germany was recently issued. 


! Hill, B. P. and others, Barium Compounds and Lithopone Industry in Germany: British Intelligence 
Objectives Subcommittee Final Rept.:1140, Item 22, 34 pp. | 

! Hillier, G. E. and Clay, H, F., Luminescent Pigments at I. G. Farbenindustrie, Leverkusen, and 
Riedel de Haen A. G.: British Intelligence Objectives Subcommittee Final Rept. 1455, Item 22, 24 pp. 
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ZINC CHLORIDE 


Shipments of zinc chloride, in terms of 50? B. solution, totaled 
65,521 tons in 1947, a gain of 14 percent over 1946. The total for 
1947 may be a new all-time peak, although data for 1935-41 are 
incomplete, because the only annual total known to have been higher— 
that for 1920—represented production rather than shipments. The 
figures shown here include the zinc chloride equivalent of zinc ammo- 
nium and chromated zinc chloride produced. Complete figures cover- 
ing distribution of zinc chloride shipments by uses are not available. 

Production amounted to 67,475 tons in 1947 and 57,088 in 1946. 


ZINC SULFATE 


Increased shipments of zinc sulfate in 1947 for use in the manu- 
facture of rayon (8 percent more than in 1946) contrasted with smaller 
shipments for agricultural purposes (28 percent below 1946), together 
with less consequential changes for other uses, resulted in an over-all 
drop of 14 percent in zinc sulfate shipments in 1947. Shipments in 
1947, nonetheless, were second only to those for 1946. The gain in 
rayon manufacture, coincident with the drop in agriculture, caused 
the former use to resume first place, relinquished in 1946, in consump- 
tion of zinc sulfate. Rayon shipments established a new all-time 
record in 1947, and those for agriculture were second only to the 
peak established in 1946. Chemicals, electrogalvanizing, paints, 
and textile dyeing and printing all dropped in 1947, whereas flotation 
reagents and glue made gains. A more complete break-down of the 
chemicals classification probably would add to some of the other 
classifications. 

In 1947, 23,423 tons of zinc sulfate were produced, compared with 
25,004 tons in 1946. 


Distribution of zinc sulfate sales,! 1943-47, by industries, in short tons 


1943 1944 1945 1946 1947 
Industry 
Gross | Gross | Gross Dry Gross Dry Gross Dry 
weight | weight | weight | basis | weight | basis | weight | basis 
EE 4,537 | 5,954 6,729 | 5,393 7,034 | 5, 883 8, 210 6, 173 
Agerieulture 3,329 | 4,974 6.645 | 5,062 | 10,816 | 8,178 7, 827 6, 125 
Chemicals......................- 1,642 | 1,459 2,617 | 1,749 2,254 | 1,488 2, 120 1, 439 
Flotation reagent................ 1,282 | 1,131 1, 232 935 1, 084 643 1,11 
A ele LA 635 200 186 511 335 624 444 
Electrogalvanizing..............- 187 255 161 488 315 233 146 
Paints and varnish processing...| 2,439; 1,330 589 539 174 151 61 51 
Textile dyeing and printing. .... 213 (sesso cae 534 474 552 491 60 38 
Other... 2 a ees 1, 385 1, 737 1, 993 1, 342 1, 418 943 1, 300 864 


——— —Há— | ÀQÓ— P Ó——— | —Ó— € — | m — Áo ——— a — ám | qe | es | ee ín PUE 


15,649 | 17,156 | 20,854 | 15,841 | 24,931 | 18,427 | 21,547 |. 15, 997 


1 Reported as shipments, 1945-47, 


RAW MATERIALS USED IN MANUFACTURE OF LEAD AND ZINC 
PIGMENTS AND ZINC SALTS | 


Figures covering the raw materials used in making pigments and 
salts were not available when the report of this series for 1946 was 
prepared. Data for 1946 are given below, and those for 1947 will 
appear in the next annual issue of this volume. 


LEAD AND ZINC PIGMENTS AND ZINC SALTS 701 


Lead pigments and zinc pigments and salts are manufactured from 
& variety of materials, including ore, refined metal, and such secondary 
materials as scrap. In 1946, roughly 90 percent of the lead in pig- 
ments was derived from pig lead and the remainder from ore. Of the 
lead in ore used to make leaded zinc oxide, about 8 percent was from 
foreign sources. The proportion for zinc pigments in 1946 was 73 
percent from ore and concentrates, 10 percent from slab zinc, and 17 
percent from secondary materials; about 15 percent of the ore used was 
foreign. 

The following tables give the source of the metal used in manu- 
facturing each pigment and salt. Pig lead is employed exclusively, 
either directly or indirectly, in the manufacture of white lead, litharge, 
red lead, and orange mineral and is used also in the manufacture of 
basic lead sulfate. The lead content of leaded zinc oxide made from 
basic lead sulfate, which in turn was made from pig lead, is credited 
to pig lead in the table. Zinc oxide is the only pigment in which 
considerable slab zinc is used. Ore is employed in the manufacture 
of zinc oxide, leaded zinc oxide, lithopone, zinc sulfide, zinc sulfate, 
and basic lead sulfate. A substantial proportion of the zinc in litho- 
pone (60 percent in 1946) and most of that in zinc chloride (all in 1946) 
made in the United States are derived from secondary material. For 
a number of years before the United States entered the recent World 
War, there had been a large increase in the quantity of secondary 
zinc used in the manufacture of zinc oxide. The scarcity of supplies 
of both metal and scrap caused the proportion of the total oxide made 
by the French process, which uses only metal and scrap, to drop sharp- 
ly in 1942 and to continue comparatively low in 1943-46, despite the 
fact that the percentage from metal and scrap rose in 1943 and con- 
tinued upward in 1944, 1945, and 1946. The production of zinc 
oxide from metal and scrap accounted for the following percentages 
in relation to total production: 41 percent in 1939, 16 percent in 1942, 
19 percent in 1943, 22 percent in 1944, 25 percent in 1945, and 26 
percent in 1946. | 


Lead content of lead and zinc pigments produced by domestic manufacturers, 
945—46, by sources, in short tons 


1945 1946 
Lead in pigments produced Lead in pigments produced 
from— from— 
Pigment l i Total Total 
Ore lead in Ore lead in 
Second-| HIE" Second-| HIE: 
e ary m a- ments leat ary m a- ments 
Do- For- terial Do- For- terial 
mestic | eign | mestic | eign 
White lead Al 39, 742 |.......- 39, 142 E, EN 49, 825 |.......- 49, 825 
ed lead... ois] 43,685 |---.---- 43,685 |........|.--.--.| 27,084 |.......- : 
Litaf: A PA A 131, 116 4... ISI H6 |. s MA 123, 698 |........ 123, 698 
. Orange mineral.....|........|....... 196 |... 19007 EEN EE a a EE 
Basic lead sulfate...| 2,807 |....... 327 AN 3, 134 (1) uc LA SÉ, GEN (1). 
Leaded zinc oxide.. .| 14, 436 | 1, 453 529 1 | 16,419 | 17, 412 | 1, 434 170 ee 19, 016 
17, 243 | 1, 453 |215, 595 1 |234, 292 |217, 412 | 1, 434 | 2200, 890 |........|2219, 736 


1 Bureau of Mines not at liberty to publish. 
2 Excludes lead in basiclead sulfate; Bureau of Mines not atliberty to publish. 
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Zine content of zinc pigments and salts produced by domestic manufacturers, 
1945-46, by sources, in short tons 


1945 1946 
Zinc in pigments and salts Zinc in pigments and salts 
produced from— Total produced from— Total 
Pigment or salt SSS ee en Seine im 
Ore pig- Ore piz- 
Second- ments Second- ments 
——| Slab arv mae d Slab ry ma- nd 
Domes-| For- | 72e | terial: | Salts Domes-| For- zine | terial i | Salts 
tic eign tic eign 
Zinc oide 65, 505 |18, 240 | 15, 462 | 12, 161 |111, 368 | 68, 113 |15, 799 | 17, 991 | 12,050 | 113, 953 
Leaded zinc oxide....| 25,395 | 4,197 |........ 706 | 30, 298 | 31, 845 | 3,010 278 E 35, 133 
Lithopone...........- 11, 474 | 2, 998 |_._____- 12, 207 | 26,679 | 11,370 110 26 | 17,582 | 29,088 
Total pigments 2 . |102, 374 |25, 435 | 15, 462 | 25,074 |168, 345 |111, 328 |18, 919 | 18,205 | 29,632 | 178, 174 
Zine chloride.........]...... L|... 22 | 12,472 | 12, 494 |... doner 12,559 | 12,559 


Zinc sulfate. ......... 2, 383 808 34 | 3,289 | 6,514 | 3,673 IF EE 3, 837 7, 585 
| 


1 These figures are higher than those shown in the report on Secondary Metals—Nonferrous because they 
include zinc recovered from byproduct sludges, residues, etc., not classified as purchased scrap material. 
2 Excludes zinc sulfide, data for which Bureau of Mines not at liberty to publish. 


PRICES 


Total and average values received by producers for lead and zinc 
pigments and zinc salts are given in the tables in the first part of this 
report. Average values for lead pigments in 1947 were the highest 
ever recorded, and those for zinc pigments and salts were the highest 
in many years. 

Quoted prices for lead pigments were at all-time peaks at the be- 
ginning of the year and all price changes during the year were upward, 
the quotations following the movement of prices for pig lead. Such 
changes as took place in zinc price quotations in 1947 were likewise 
upward, so that for both classes the lower parts of the ranges for 
1947, shown in the accompanying table, were for the first of the year 
and the higher parts for the last of the year. 


Range of quotations on lead pigments and zinc pigments and salts at New York 
(or delivered in the East), 1944-47, in cents per pound 


[Oil, Paint and Drug Reporter] 


Product 1944 1945 1946 1947 


Loc cJ LL | eee a 


Basic lead sulfate, or sublimed lead, less than 


earlots, barrels. ` 7. 50- 7.75 7. 50- 7.75 7. 50-13. 50 13. 25-15. 75 
White lead, or basic lead carbonate, dry, carlots, 

POET OCIS ooo ts Sn Sn AA 8. 25 8. 25 8. 25-13. 75 13. 75-16. 00 
Litharge, commercial, powdered, barrels. ....... 8. 00- 9. 00 8. 00- 9. 00 8. 00-14. 75 13. 75-17. 60 
Red lead, dry, 95 percent or less, less than car- 

lots, ee c ede Ss Shoe n Et the 9. 50-10. 00 9. 50-10. 00 9. 50-16. 00 15. 75-18. 60 


O American, small lots, barrels..| 12.00-12.50 | 12.00-12.50 | 12.00-18.25 17. 75-21. 00 
inc oxide: 


American process, lead free, bags, carlots. ._ 7, 25 7. 25 7. 25- 9.00 9. 00-10. 00 
A merican process, 5 to 35 percent lead, bar- 
rels, carlotS------------------------------- 7. 25- 7.38 7. 25- 7.38 7. 25-10. 75 9. 25-12. 00 
French process, red seal, bags, carlots 8. 50 8. 50 8. 50-10. 25 10. 25-11. 25 
French process, green seal, bags, carlots. .. _ 9. 00 9. 00 9. 00-10. 75 10. 75-11. 75 
French process, white seal, barrels, carlots.. 9.75 9. 75 9. 75-12. 00 11. 50-12. 50 
Lithopone, ordinary, small lots, bags........... 4. 50 4. 50 4. 50- 5.25 5.25- 6. 25 
Zinc sulfide, less than carlots, bags, barrels... 8. 50- 8. 75 8. 50- 8. 75 S. 50-10. 00 10. 00-11. 00 
Zine chloride, works: 
Solution, Goanks ee 2. 50 2. 50 2. 50 2. 50- 3.00 
Fused, drūms 2. ee 5. 00- 6. 50 5. 00- 6. 50 5. 00- 6. 50 5. 00- 7. 40 
Zinc sulfate, crystals, barrelS_ LLL. 3. 65- 4.60 3. 65- 4. 40 3. 65- 4.40 3. 65- 5.00 
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FOREIGN TRADE ° 


Imports of lead and zinc pigments are insignificant in relation to 
domestic shipments of the various items. Both classes advanced in 
total value in 1947, chiefly because receipts of litharge increased and 
because the average values gained. The total value of lead pigments 
exported likewise gained in 1947, but not as much as pigment prices 
increased. The total value of zinc pigments exported more than 
doubled in 1947, and the grand total of lead and zinc pigments and 
salts exported likewise doubled in that year. Exports of zinc pigments 
are much larger than the lead group, zinc oxide and lithopone each 
amounting to 10 times or more than litharge, the largest lead class. 


Value of foreign trade of the United States in lead and zinc pigments and salts, 
1946-47 1 


[U. S. Department of Commerce] 


1946 1947 


Imports Exports Imports Exports 


Lead pigments: 
White lead. olus osea oe eet ate ce rueda uet $339 $183, 857 $238 $334, 631 
Red endo cansas o a uo 3, 306 292, 451 7, 687 . 290,796 
PAN ATSC. 22 e lt EOS 4, 570 374, 583 127, 375 409, 417 
Other lead pigments- -.---------------------------- 4,312 (2) 15, 060 
13, 033 850, 891 150,360 | 1,040, 844 
Zinc pigments: =) n 
Zine oxide_...--------_-.-.--._--_----. pud Mee e 8, 426 2, 022, 902 30, 594 4, 769, 836 
Lithopone..........-.-.---- EE 58 888, 555 21 | 1,784,414 
Zinesulüde:.-. udo oclo ees enna ee sees 324 A = (2) 
8,808 | 2,911, 457 30,015 | 6,554,250 
Lead and zinc salts: 
Lead arsenate-------------------------------------- 5 333, 981 20, 700 591, 299 
Zine deet 495 C S AAA 2 
Zine sulfate «scere oes Se ee eee cate 17, 225 (2) 16, 867 (2) 
17, 725 333, 981 37, 567 591, 299 
Grand total... os a ed 39, 566 | 4,096, 329 218, 542 8, 186, 393 


1 Changes for table in Minerals Yearbook, 1946, p. 706, are as follows—1945: White lead imports $220, 
SE $618,002; lead pigments import total $7,783, export $1,427,483; grand total imports $24,607, exports 
4,716,725. 
2 Data not available. 


Lead pigments and salts imported for consumption in the United States, 1943-47 
[U. S. Department of Commerce] | 


Short tons 
Total 
Year : 
Basic : value 
: Suboxide | Other lead 
lea Red lead | Litharge | “of lead | compounds 
AAA AA AR $3, 349 
TA ene re een gear ee ane antes 5, 962 
1045.55. ie ee S ud 7,801 
1040 a a eed ee Ls 3 13, 038 
D vM" T 3 171, 060 


1 Less than 1 ton. | 
2 Includes also lead pigments, n. s. p. f., as follows—1946: $97 (522 pounds); lead arsenate: 1946, $5 (552 
pounds) and 1947, $20,700 (120,000 pounds). 


0 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 
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Lead pigments and salts exported from the United States, 1943-47 


[U. 8. Department of Commerce] 


Short tons 
Year " .=- ÀH—— —o—— — P Toml 
White : Orange | Sublimed Lead Value 
lead Red lead| Litharge mineral lead arsenate 

1043 ——— — 4, 602 1, 535 1, 610 7 71 1, 527 $1, 814, 612 

1944. ......-----.----- 3, 052 2, 117 2, 391 13 82 2, 133 1, j 
eege eg 4,079 , 922 2, 512 3 53 3, 170 2, 162, 548 
1946_.____--.-_------- 910 1, 355 2, 180 Q (1) 1,398 | 1,184,872 
pUL y PEE 863 787 1, 212 1) 1, 552 1, 632, 143 


1 Data not available. 


Zinc pigments and salts imported for consumption in the United States, 1943-47 


[U. S. Department of Commerce] 


Short tons 


Year Zinc oxide 
Zine Zinc | Value 


meer Zine 
Lithopone| sulfide | chloride | sulfate 


1 Less than one ton. 


Zinc pigments and salts exported from the United States, 1943-47 


[U. S. Department of Commerce] 


Short tons | Short tons 
———— Total ——— ——————-| Total 
Year Year 

Zine | Litho- | V8lue! Zine | Litho- | Value! 

oxide pone oxide pone 
1943_____- KE 6,019 | 17,320 | $2, 898, 253 || 1946.__.--------..- 10, 955 9, 651 | $2,911, 457 
1944. ......---.--- 5,511 | 11,551 | 2,194,203 || 1947... .........- 19,082 | 13,652 | 6,554, 250 
E ee 7,102 | 11,576 | 2,554,177 | 


1 Includes also—1943: Zinc sulfide, $29,523 (78,387 pounds); zinc chloride, $57,390 (751,861 pounds); zinc sul- 
fate, $81,750 (1,830,508 pounds); other zinc salts and compounds, $22,087 (139,940 pounds); 1944: Zine sulfide, 
$7,195 (40,223 pounds); zinc chloride, $47,133 (711,953 pounds); zinc sulfate, $83,566 (2,029,801 pounds); other 
zinc salts and compounds, $46,587 (167,474 pounds); 1945: Zinc sulfide, $25,399 (173,475 pounds) ; zinc chloride, 
$93,590 (1,499,755 pounds); zinc sulfate, $62,119 (1,243,826 pounds); other zinc salts and compounds, $119,747 
(750,108 pounds). Beginning January 1, 1946, none of the foregoing classes separately recorded. 


: i 1 
Lime 
By G. W. JOSEPHSON au» M. G. DOWNEY 


GENERAL SUMMARY 


URING 1947 the high demand in chemical, industrial, and 
D refractory uses, coupled with the requirements of the buildi 

boom, expanded the sales of lime to a record total of 6,778,979 
short tons. This output was 13 percent greater than in 1946 and 
exceeded the historical record set in 1943 by 3 percent. Of the total 
sales, 74 percent were in the form of quicklime and 26 percent 
hydrated. In harmony with the general rise in prices, the average 
value per short ton for quicklime increased from $8.27 in 1946 to $9.04 
in 1947; hydrated advanced from $9.15 to $10.50. Although there 
was a very strong demand for virtually all types of lime in 1947, the 
trend toward concentration of production in large plants continued. 
The number of active plants declined from 182 in 1946 to 179 in 1947. 
In 1925-29 an average of 419 plants produced open-market lime in 
the United States. 


Salient statistics of the open-market lime industry in the United States, 1925-29 
(average), 1985—39 (average), and 1945—47 


1925-29 1935-39 
(average) | (average) 1945 1946 1947 
Active plünts..-..-. ees 419 310 189 182 179 
Sold by producers: 
By types: 
uicklime................. Short tons..| 2,871,236 | 2,488,269 | 4,565,551 | 4,344, 331 5, 021, 156 
ydrated hs ote a do....| 1, 585, 631 1,204,128 | 1,355,028 | 1, 648, 369 1, 757, 823 
Total lime: 
Short tös- site sra 4,456,867 | 3,692,397 | 5,920,579 | 5,992, 700 6, 778, 979 
ETA EE $38, 548, 498 1$26, 592, 115 |$45, 018, 468 |$51,032, 517 | $63, 826, 387 
A on $8. 65 $7. 20 $7.76 $8. 52 $9. 42 
By uses: 
Agricultural............... short tons. - 318, 224 350, 535 373, 410 384, 658 340, 363 
Building...... e do....| 2,096, 744 870, 335 549, 547 845, 604 1, 008, 211 
Chemical and industrial......... do....| 1,623,885 | 1,929,947 | 3,810,288 | 3, 684, 455 4, 035, 202 
Refractory (dead-burned dolomite) 
short tons. - 418, 014 541, 580 1, 187, 334 1, 077, 983 1, 395, 203 
Imported for consumption: 
Short Long... 18, 683 14, 108 320, 819 25, 275 27, 410 
TOA A a OEE $344, 887 $240, 909 | %$179, 184 $256, 849 $298, 035 
Exported: ï 
SOEN 15, 752 10, 905 24, 276 33, 540 50, 784 
EE $221, 177 $123, 167 $268, 875 $423, 948 $713, 703 


! Selling value, f. o. b. plant, excluding cost of containers. 
? Revised : 


1 Figures in this chapter pertain to open-market lime and exclude coverage of most captive lime operations, 
836931—49 705 
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FIGURE 1.—Sales of refractory and building lime compared with total new construction and industrial 
production, 1925-47. Units are reduced to percentages of the 1935-39 average. Statistics on value of 
construction from the Bureau of Fcreign and Domestic Commerce and on industrial production from the 
Federal Reserve Board. 


Of the major uses, a decline in demand was noted only in agricul- 
tural lime. As may be seen in figure 1, sales of building lime do not 
always follow the index of new construction. However, since the war, 
the proportion of permanent construction in which lime requirements 
are comparatively large has increased, and the building limes have 
benefited accordingly. The quantity of refractory and chemical lime 
follows in general the curve of industrial production. 

Trends in sales of open-market lime by principal uses during the 
past 23 years are shown in figure 2. In that period markets in the 
chemical and refractory industries have increased substantially, 
whereas the requirements for building construction have declined and 
agricultural lime has remained relatively constant. 
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FIGURE 2.—Trends in major uses of lime, 1925-47. 


LIME 107 
DOMESTIC PRODUCTION 


Total production of open-market lime (as indicated by sales) 
increased to a record level in 1947—3 percent above the previous high 
set in 1943. As stocks of lime are small and comparatively constant, 
the sales statistics presented in the following table are considered 
equivalent to production, and therefore the two terms are used inter- 
changeably in this chapter. 

Captive Tonnage.—Lime statistics presented in this chapter are in 
general limited to ‘‘open-market’’ lime—the lime sold under com- 


Lime sold by producers in the United States, 1946-47, by types and major uses 


1946 1947 
Percent 
Quantity Value! Quantity Value! eee 
in— 
Per- Per- 3 JA. 
Short | cent Total Aver-| Short | cent Total Aver-| Ton- 
tons of age tons of age | nage | value 
total total 
By types: | 
Quicklime...........- 4,344, 331 12 $35, 949, 118| $8. 27/5, 021, 156 741$45, 377, 205) $9.04| +16| +9 
Hydrated lime....... 1, 648, 369 28| 15, 083, 399| 9.15|1, 757, 823 26| 18, 449, 182| 10.50) +7| +15 
Total lime ?2_..... 5, 992, 700} 100) 51,032, 517| 8. 52/6, 778,979) 100| 63,826,387| 9.42| +13| +11 
Sees o Eemere ee Kal o Leners 
By uses: 
Agricultural: 
Quicklime.......... 113, 486 2 809, 677, 7.93| 106,304 2 913,992; 8.59) —6| +8 
Hydrated lime..... 271, 172 5| 2,251,936| 8.30} 233,999 8| 2,243,846| 9.59) —14| +16 
384,658| 7| 3,151,013| 8.19| 340,363 5| 3,157,838| 9.28} —12| +13 
Building: 
Quicklime.......... 206, 055 3| 2,350, 760) 11.41| 241,711 4| 2,901, 128] 12.00) +17 +5 
Hydrated lime..... 639, 549 11| 6, 275, 938; 9.81| 766, 500 11| 8,651, 897) 11.29} +20) +15 


eee | eee ee | eee | ee ene | ec eee | oe | ees | eee 


— | ee | ee | ee | | ———— | ES | ÀM | ———— 
——— a | ee | ar ne | ——— | enema || n À—ÀÁá———ÀÀ | MM | c RÀ —ÀÀ— 


Chemical and indus- 


trial: 
Quicklime.......... 2, 946, 807 49| 22, 596, 974| 7. 6713, 277, 878 48| 27, 266, 726) 8.32} +11 +8 
Hydrated lime..... 737, 648 12| 6, 555, 525) 8.89) 757,324 11} 7,553,439, 9.97; +3); +12 


LD | Ns | ES ES | NS | NS | | NS nd 


3, 684, 455 61| 29, 152, 499, 7. 91/4, 035, 202 59| 34,820, 165; 8.63) +10| +9 
Refractory (dead- 
burned dolomite) - - |1, 077, 983 18] 10, 101, 707, 9. 37/1, 395, 203 21| 14, 295, 359) 10.25) 4-29 +9 


1 Selling value, f. o. b. plant, excluding cost of container. 
3 Includes lime used by producers (captive tonnage) as follows—1946: 328,837 tons, valued at $2,216,551; 
1947: 392,223 tons, valued at $2,821,404. 
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petitive conditions to consumers—as such statistics are of greatest 
interest and value to the industry. However, in certain instances 
where it is particularly desirable to present complete figures of con- 
sumption by use, some captive tonnage appears in the sales figures. 
In the statistics of lime sold or used in the United States in 1947 
are included 392,223 short tons of captive tonnage as follows: 10,436 
tons for building lime, 275,871 tons for metallurgical uses, 61,716 tons 
for miscellaneous chemical uses, and 44,200 tons of refractory lime. 
If a more comprehensive view of lime production is desired, it can be 
determined approximately by adding the lime equivalent of limestone 
tonnages (shown in the Stone chapter of this volume) consumed in 
those uses, such as ''alkali," “calcium carbide," and "refractory," for 
which limestone is generally calcined to lime before use. "These lime- 
stone statistics can be computed to lime by calculating the loss of 
weight in calcining. It must be pointed out, however, that in some 
of these uses some limestone is employed without being previously 
e i consequently, a precise captive-lime figure cannot be com- 
piled. 

Size of Plants.—Whereas in 1925 there were 450 active lime plants 
in the United States, by 1947 the number had declined to 179. As 
indicated in the accompanying table, output is gradually being con- 
centrated in larger plants, and the total number of small plants is 
declining. 


Distribution of open-market lime (including refractory) plants, 1945-47, according 
to size of production 


1945 1946 | 1947 


Production Production Production 
Size group (short tons) 


Plants Plants n Plants 


cent 
of 
total 
Less than 1,000. ................ 27 7, (1) 
1,000 to less than 5,000..-.-.....-.-- 38 2 43| 115, 786 38| 109, 809 2 
5,000 to less than 10,000...-..-...- 22| 153, 868 3 145, 782 3 20| 149, 205 2 
10,000 to less than 25,000._........- 29| 480, 582 8 28| 427, 514 7 29| 459, 445 7 
25,000 to less than 50,000........- 35|1, 267, 909 21 30/1, 104, 538 18 26| 950, 047 14 
50,000 to less than 100,000......-- 24|1, 544, 176 26 2711, 759, 109 29 31/2, 080, 594 31 
100,000 and over. 14/2, 353, 108 40 152, 432, 263 41 16/3, 022, 341 44 
100 100 


13919, 920, 579 182 5, 992, Wéi 100 179:6, 778, 979 


1 Less than 1 percent. 


LIME 


PRODUCTION BY STATES 


In 1947, open-market lime was produced in 33 States and 2 Terri- 


tories. 


709 


The leading States were Ohio, Pennsylvania, and Missouri, 


in that order, which together contributed about 55 percent of the 


total. Details for each State are shown in the accompanying table. 
Lime (quick and hydrated) sold by producers in the United States, 1946-47, 
by States 
1946 1947 
State or Territory SÉ ne 
ctive ctive 
plants Short tons Value plants Short tons Value 
IA 0000an 7 294, 654 | $2, 164, 209 7 345, 160 | $2, 727, 464 
AT ONA a aa mE ee 3 50, 354 489, 091 3 54, 562 582, 0 
Arkansas. llc .l.ll. 1 (1) (1) 1 (1) (1) 
California... ......................... 9 172, 623 | 2,144, 712 10 181, 296 2, 615, 699 
Colorado. ......-...----.---.--------- 2 (1) (1) 2 (1) 1) 
CGonnectiont ..---.------------------- 1 (1) (1) 1 6 d 
Ne e TEE 2 (1) (1) 1 ( 1 
Er A RN RA 1 2, 691 33, 251 1 10, 141 110, 983 
EE EEN 1 7, 824 172, 404 1 , 130 228, 370 
id AA 7 280,051 | 2,365, 455 7 299, 187 2, 736, 262 
Indiana EE 1 (1) (1) 1 (1) (1) 
LOUISIANA EEN 1 6 t? A A E 
EE EE 2 1) 1 2 (1) (1) 
arylatid. A Sse sows Sooke’ 9 83, 580 692, 262 8 71, 802 673, 241 
Massachusetts... 4 117,709 | 1,136, 428 4 113,420 | 1,276,693 
Jellghn.-. ee oes ees eet 3 (1) " 8 V 6 
Minnesota. 1 (1) 1 1 (1 1) 
MUISSOUM DEE 9 799,742 | 5,931,485 9 889, 7, 006, 426 
MODtala uo cosacos dust totes 2 (1) (1) 2 6 , 
PA: EEN 2 - (1) - 63 2 " - (1 
New Jersey........----.-------------- 3 () (1 3 d (1 
New Eeer geed 3 (4) (1) 8 1 1) 
eer 18 | 1, 469, 278 | 12, 926, 310 18 | 1,774,847 | 17,685, 220 
Oklahoma............................ 1 (1) 6 1 » | 6 . 
ERUN eege ere 1 (1) 1 1 1 
Pennsylvania........................- 28 972,311 | 8,272, 202 29 | 1,045, 566 9, 861, 812 
Puerto te ees ee 4 6 4 (1) 6 
South Dakota. ......................- 2| O 1 2 (1) 
A AAA 6 160, 698 | 1, 232, 480 6 181, 039 1, 533, 737 
TOLAS T OS 7 121, 841 | 1, 053, 403 6 134, 530 1, 274, 095 
JU. 2220515. 1. uelle N 6 29, 057 271,5 b 47, 096 366, 127 
gl AAA 3 (1) (1) 3 (1) (1) 
hiis WEE 13 181, 282 | 1,365, 931 14 260, 2, 138, 707 
ashington.....-.....-.---.--------- 2 (1) (1) 2 (1) (1) 
West Virginia. ........-..--------2--- 8 409,952 | 3, 103, 183 7 471,914 | 4,050, 950 
Wisconsin.....................-.....- 9 74, 686 760, 432 9 70, 233 805, 
Undistributed 1_._.._............-----]--.----- 764,367 | 6,917,663 |........| 819,213 | 8,153,627 
182, 5,992, 700 | 51, 032, 517 179 | 6,778,979 | 63,828, 387 


1 Figures that may not be shown separately are combined as “Undistributed.” 
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Hydrated Lime.—Lime is sold in both quick and hydrated form. 
Output of hydrated lime increased about 7 percent in 1947. Of the 
total tonnage of lime marketed in 1947, hydrated material constituted 
26 percent, which compares with 28 percent in 1946 and 20 percent 
in 1944, The total number of plants reporting hydrated lime declined 
from 120 in 1946 to 116 in 1947 and output came from 32 States and 
2 Territories. Further details are shown in the accompanying table. 


Hydrated lime sold by producers in the United States, 1946-47, by States 


1946 1947 


e Ee (CS EP A oo RN EE 


State or Territory 


Danis Short tons| Value Diants Short tons | Value 
Alabama- eebe Cee cad ase 5 41, 219 $422, 101 5 37, 152 $452, 648 
California. _-------------------------- 7 47, 642 624, 104 7 47,611 706, 482 
(POOP Al EE 1 2, 691 33, 251 1 10, 141 110, 983 
Hawall. 2. A 1 7,812 171, 864 1 ; 228, 100 
TIMO: ones ees 4 39, 404 333, 956 4 37, 463 343, 706 
Maryland uu deet 6 37, 575 302, 239 5 27, 940 257, 063 
Massachusetts. ....... ooo. 4 54, 627 489, 480 4 48, 038 483, 668 
Missourt LL LL lll. 7 207, 140 1, 713, 821 6 085 2, 004, 217 
ODIO uc Sh OE 14 454, 271 4, 033, 255 14 570, 079 6, 066, 483 
Pennsylvania........................- 11 329,525 | 2, 968, 590 11 310, 677 3, 274, 507 
Tennessee. .............-. 2 LL cllc... 6 51, 813 454, 252 6 47, 043 451, 043 
ns ecce n to SE 5 46, 026 460, 409 5 48, 652 540, 040 
AA A 9 46, 652 416, 829 10 47, 155 508, 909 
West Virginia... coo. 5 56, 536 405, 425 4 53, 311 439, 937 
Other States 1. o cc coL s. 135 225, 376 2, 253, 823 133 234, 352 2, 581, 396 


ES | SE | OE | A | CSS 


120 | 1,648,369 | 15, 083, 399 116 | 1,757,823 | 18, 449, 182 


! Includes the following States and numbers of plants in 1947 (1946 same as 1947 unless shown differently 
in parentheses): Arizona 1, Arkansas 1, Colorado 1, Connecticut 1, Florida 1, Indiana 1, Louisiana 0 (1), 
Maine 2, Michigan 1, Minnesota 1, Montana 1, Nevada 1, New Jersey 3, New York 3, Oklahoma 1, Puerto 
Rico 2, South Dakota 1, Utah 2, Vermont 2, Washington 1 (2), and Wisconsin 6. 


CONSUMPTION AND USES 


Lime is consumed in such a great variety of uses that it is generally 
credited with being one of the most vital of raw materials. As shown 
in the accompanying tables of lime sales, there were marked increases 
in the tonnages required in nearly all of the major uses. An exception 
to the general trend was the 12-percent decline in sales of agricultural 
lime. The building boom was in full swing; and, as there was general 
emphasis on the construction of permanent housing, lime require- 
ments were high. In the chemical and industrial uses listed in the 
following table, consumption increased in every category except 
“other.” Refractory materials (dead-burned dolomite) sales in- 
creased by 29 percent, owing principally to the high activity of the 
steel industry. 

Details of quantities and values of lime consumed in various uses 
are shown in an accompanying table. Some conception of the use of 
lime produced in individual States may be obtained from the table 
of sales by States and uses. 
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Lime (quick and hydrated) sold by producers in the United States, 1946-47, 


by uses 
1946 
Value 
Use 
Short tons 
Total 

Agricultural.................-.-.......- 884, 658 | $3, 151, 613 
Building: 

Finishing lime.......................- 347, 237 | 3,535,208 

Mason's lime. .......................- 380,003 | 3, 996, : i 

Prepared masonry mortars............ 45, 631 352, 950 7.73 50, 330 470, 803 9. 35 

Upnspecited ee 63, 733 742,060 | 11.64 100,839 | 1, 239, 390 12. 29 

845, 604 | 8,626,698 | 10.20 | 1,008, 211 | 11, 553, 025 11. 46 

Chemical and industrial: 

Alkalies (ammonium, potassium, and 

sodium ecompounds).. .............. 2, 572 21, 528 8. 37 3, 945 36, 586 9. 27 
Asphalts and other bitumens.. ....... (1) (1) (1) ) (1) (1) 
Bleach, liquid and powder 1............ 13, 872 124, 239 8. 96 9, 664 105, 370 10. 97 
Brick, sand-lime and slag............. 18, 667 164, 049 8. 79 18, 272 191, 022 10. 45 
Brick, silica (refraetory).............. 14, 665 133, 153 9. 08 16, 955 174, 088 10. 27 

- Calcium carbide and cyanamide...... 377,694 | 2, 806, 965 7. 43 354,104 | 2,791, 244 7. 88 
Chromates and bichromates.. ......... 28, 378 201, 700 7.11 25, 26 199, 736 7.91 
Coke and gas (gas purification and 

plant byproducts)... ...............- 25, 675 198, 976 7. 75 27, 466 230, 725 8, 40 
Explosives.. ............ mde AAA 1, 579 14, 399 9.12 1, 403 13, 922 9. 92 
Food products: 

Oreameries and dairies.............- 3, 232 37,546 | 11.62 93, 849 42, 082 10. 93 

CA Lc LLL Lll. 5, 270 44, 186 8. 38 10, 188 91, 581 8. 00 

Stock (600 EE 8,503 | 114,564 | 13.47 15, 753 171, 945 10. 92 

Other EE 9, 333 90, 992 9. 75 2, 001 21, 843 10. 45 
Olassworka - oooocoococcooconcocooooo. 248, 693 1, 949, 215 7.84 244, 043 2, 086, 323 8. 55 
E EE 8, 179 67, 786 8. 29 90 41, 006 8. 35 
Grease, lubricating.................... 2, 722 22, 946 8. 21 5, 333 52, 281 9. 80 
Insecticides, fungicides, and disin- 

TOCUAN US cce EE 96, 457 888, 114 9. 21 97, 723 989, 261 10. 12 
wl Deele (85 percent) eee see oe 26, 376 246, 495 9. 35 1 1 (1) 
Medicines and drugs.................. 10, 517 77, 345 7.35 9, 744 80, 980 8. 
Metallurgy: 

Nonferrous smelter flux............. 9, 560 76, 030 7.95 8, 152 76, 978 9, 44 

Steel (open-hearth and electric fur- 

nace Huz) ESOS a ue 874, 243 6, 390, 713 7.91 | 1,130, 613 9, 021, 853 7. 98 

Ore concentration 4................- 205, 541 | 1,585, 993 7.72 251,663 | 2,035, 905 8. 09 

Wiredrawing 13, 527 125, 111 9. 25 15, 309 162, 375 10. 61 

Otri o eae oeaan aa Sa 41,073 348, 467 8. 48 24, 808 245, 078 9. 88 
POMS 2 ose a A 25, 598 239, 113 9. 34 21, 149 205, 731 9. 73 

. Paper oulla? ee 565, 839 | 4, 489, 033 7.93 645,665 | 5, 717,372 8. 86: 
Petroleum refining._.._....__...____-- 48, 387 446, 532 9. 23 48, 720 501, 091 10, 29 
` Rubber manufacture.................. 3, 103 26, 516 8. 30 8, 034 13. 64 
. Balt refining. o ooo... 4, 984 32, 007 7.91 6, 874 49, 509 7.20 
Sewage and trade-wastes treatment... 65, 514 563, 037 8. 59 84, 870 840, 543 9. 90 
Soap and Tat 22 ccc ccc 2 ee 2, 897 20, 572 7.10 5, 104 37, 213 7.29 
Sugar refinuing. -2-2-2-2 26, 887 345,687 | 12.86 28, 412 430, 929 15. 17 
Tannerles..-.----2 1 Et eeneg 80, 182 649, 200 8. 10 89, 029 804, 137 9. 03 
NEU AA ec 302 3,766 | 12.47 17. 12 
Water purification. ...................- 431,772 | 3, 565, 522 8. 26 454,339 | 4,060, 039 8. 94 
Wood distillation. _............._.-_.- 3, 830 : 7. 74 , 186 , 8. 66 
Undistributedg 2l... 78, 614 704, 753 9. 57 81, 439 027, 225 11. 39 
Unspecified............. 22.2... ee 305, 728 | 2,307,039 7. 55 283, 453 | 2,336, 850 8. 24 


Ee eee À oe A eee | eee | Soar 


3, 684, 455 | 29, 152, 499 7.91 | 4,035, 202 | 34, 820, 165 8. 63 
Refractory lime (dead-burned dolomite) -_| 1,077, 983 | 10, 101, 707 9.37 | 1,395, 203 | 14, 295, 359 10. 25 


Eegenen | oe | oes o | —————À | SE 
ny ee | ee | es | XX | | o 


Total lime... 2-2 ee 5, 992, 700 | 51, 032, 517 8. 52 | 6, 778, 979 | 63, 826, 387 9, 42 
Hydrated lime included in above dis- 


tribution..............---------------- 1, 648, 369 | 15,083,399 | 9.15 | 1,757,823 | 18, 449,182 | 10.50 


1 Included with ‘‘Undistributed.” 

2 Bleach used in paper mills excluded from “Bleach” and included with “Paper mills." 

3 Includes baking powders, citrates, fruit juices, tartrates, and unspecified food products. 

4 Includes flotation, cyanidation, bauxite purification, and magnesium manufacture. 

§ Includes mold coating and unspecified metallurgical uses. 

6 Includes acid neutralization, alcohol, calcium carbonate (precipitated), polishing compounds, retarder, 
sulfur, textiles, and miscellaneous industrial uses; in addition, asphalts and other bitumens in 1946-47 and 
“radades Ikas used È od | 

cludes lime used by producers (captive tonnage) as follows—1946: 328, ons, valued at $2,216,551; 
1947: 392,223 tons, $2,821,404. E =) SE? $ 
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Hydrated lime sold by producers in the United States, 1946-47, by uses 


1946 1947 
Use Value Value 
Short : poets 
tons on 
Aver- Aver- 

Total age Total age 
Agricultural...........................- 271,172 | $2,251,936 | $8.30 233, 099 | $2, 243, 846 $9. 59 
EIERE 639, 549 | 6, 275, 938 9. 81 766, 500 | 8, 651, 897 11, 29 

Chemical and industrial: 

Bleach, liquid and powder.. ........ 5, 468 48, 121 8. 80 2, 283 21, 645 9. 48 
Brick, sand-lime and slag........... 3, 270 31, 395 9. 60 4, 420 46, 837 10. 60 
Brick, silica...................-....- 12, 405 115, 810 9.34 | - 14, 461 152, 939 10. 58 
Coke and ga88......................- 1, 124 9, 888 8. 80 1, 648 16,611 | - 10.08 
Food products.....................- 15, 215 157,333 | 10.34 15, 227 162, 191 10. 65 

BN nu i (1 (1) (1) (1) (1) 
Insecticides. ..............---------- - 72,910 687,638 | 9.43 69, 890 738,956 | 10.57 
Metallurgy- .-.......---.----------- 39, 706 349,430 | 8.80 56, 365 561, 842 9. 97 
PAINS A A kee 10, 101, 657 9. 77 10, 331 112, 168 10. 86 

Paper mills. .......................- 39, 852 330, 0 8. 28 51, 176 484, 351 9. 
Petroloum........oocnoscacr coo 29, 349 306, 10. 43 33, 584 386, 682:| 11.51 
EA 33, 157 287, 798 8. 68 45, 693 480, 566 10. 52 
0 EE 16, 477 242, 14. 69 19, 261 328, 630 | 17.06 
Tranneries........--..-..-.--.------ a 44, 567 372, 910 8. 37 47, 357 455, 023 9. 61 
Water purification...... EE 226,939 | 2,021, 579 8. 91 210, 796 | 2,057, 599 9.76 
Other uses._..........--.----_------ 186,803 | 1,493,627 | 8.00 | 174,832 | 1,547,399 8. 85 
| 737,648 | 6,555, 525 8. 89 757,324 | 7,553, 439 9. 97 

MET SE p M M ——— À— [o LE Lee 

Total hydrated lime. ............ -| 1,648,369 | 15,083,399 | 9.15 | 1,757,823 | 18, 449,182 | 10.50 


1 Included under “Other uses.” 


Agricultural lime and other liming materials sold by producers in the United 
| States, 1946-47, by kinds | 


1946 1947 
Short tons Value Short tons Value 
Kind 
Effective Effective 
Gross Aver-| Gross |;; Aver- 
weight rane con: Total | “age | weight prd Total | “age 
Lime: ` 
Quicklime............ 113, 486 96, 460 | $899,677 | $7.93 | 106,304 90, 410 | $918,992 | $8.59 
Hydrated lime....... 271,172 | 189,820 | 2,251,936 | 8.30 | 233,999 | 103,800 |2, 243, 846 9. 59 
ipid (crushed) 3. .| 345,590 | 321,430 | $177,048 | 33.88 46, 447 21,830 | 189,104 4.07 
Limestone................ 22,781,750 |10,707,420 |32, 482, 907 | 1.43 |22,005,500 |10,624,590 |35,075,883 1. 55 
Calcareous marl.......... 213, 448 89, 650 248, 530 | 1.16 70, 187 74,000 | 235,190 1.33 


eee | es | eee | cee | Gee eee li ee | 


.! Calculated upon basis of average percentages used by the National Lime Association, as follows: Quick- 
lime (including lime from oystershells), 85 percent; hydrated lime, 70 percent; pulverized uncalcined lime- 
stone and oystershells, 47 percent; calcareous mar], 42 percent. 

! Figures compiled by Fish and Wildlife Service. 

3 Revised figure. 

Apparent Consumption.—Lime is produced so widely in the United 
States that most of it is used near the point of production. However, 
there is considerable interstate trade as shown in the accompanying 
table. The principal “export” States are Ohio, Missouri, Pennsyl- 
vania, and West Virginia. The following two tables present the 
be pony of sales, shipments, and supply of lime by States and groups 
oi States. 
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Apparent consumption of open-market lime in continental United States in 1947, 
by States, in short tons 


Apparent consumption 
Sales by Shipments | Shipments| | mmm mm 
State producers rom into 
State ! State Quicklime Borneo Total 

Alabama...................... 345, 160 108, 495 63, 447 284, 574 20, 538 305, 112 
ATIZOMA old aa 54, 562 8,070 11, 621 53, 115 4, 998 58, 113 
Bd EE OI . (2) (2) 28, 615 5, 702 34, 317 
California..................... 181, 296 35, 501 52, 212 142, 767 55, 240 198, 007 
Colorado...................... 2 2 2) 16, 157 7, 800 23, 957 
Connecticut. ................. (2) (2) (2) 22, 163 13, 945 36, 108 
DG AW EE, sa scs eee 57, 845 39, 159 18, 686 57, 845 
District of Columbia. jh 13, 154 247 12, 907 13, 154 
Florida. coo... D O WEE (2) 41, 511 38, 559 80, 070 
Oeorgia ------------------ 10, 141 - 1,410 74, 410 54, 746 28, 395 83, 141 
IdahO BEE, MA WEE 5, 780 3, 172 2, 608 5, 780 
Illinoi3.. sooo chc Se 299, 187 137, 254 272, 378 334, 325 99, 986 434, 311 
Indian MA 2 2) 174, 839 45, 079 219, 918 
fa see RE E ee AAA eae eed 63, 093 44 037 19, 056 63, 093 
CL MONTRE EE A 33, 524 18, 802 14, 722 33, 524 
Kentucky aniston dos Deke 208, 157 185, 336 22, 821 208, 157 
LOUlSIdDa. A A A EE - 118,760 97,878 20, 882 118, 760 
aime eege iere Serge (2) 2 2) 71, 884 7, 784 79, 668 
Maryland.................... 71, 892 16, 145 119, 369 117, 391 57, 725 175, 116 
Massachusetts. --------- 113, 420 69, 489 44, 47, 358 40, 612 87, 970 
Michigan... (2) (2) (2) 227, 620 64, 301 291, 921 
Minnesota (2) (2) (2) 61, 239 18, 309 79, 548 
MASSISSID BEE, ec, pee AA 20, 050 13, 500 6, 550 20, 050 
Missouri.....................- 889, 090 635, 034 35, 924 169, 007 120, 973 289, 980 
Montana -.------------------- (2) (2) 2) 17, 706 3, 420 21, 126 
ING DISSES) ERA A A 11, 193 1, 920 9, 273 11,193 
NAAA cions ksn (2) (2) (2) 28, 961 2, 623 31, 584 
New Hampshire...... ...... |... coco |. sl. 16, 798 10, 381 ` 6, 417 16, 798 
New Jersey..-................ (2) (2) (2) 53, 552 126, 698 180, 250 
ee o e AA, A ete 5, 966 1,036 4, 930 5, 966 
New York.................... (2) (2) (2) 259, 032 139, 801 398, 833 
North Carolina... 67, 198 24, 017 43,181 67, 198 
North DAR EE EE (ee wee eile 7, 830 800 7, 030 7, 830 
ONIO EEN GE 1, 774, 847 1, 197, 965 335, 427 761, 011 151, 298 912, 309 
Oklahoma.................... (2) 2 2 27, 310 12, 600 39, 910 
(8) i10: ewes ett EMEN (2) (2) (2) 35, 792 4, 004 39, 796 
Pennsylvania................. 1, 045, 566 483, 632 554, 696 893, 244 223, 386 1, 116, 630 
Rhode Island. cea usc oe naar A 13, 801 5, 333 8, 468 13, 801 
South Carolla.. i... A A 14, 657 6, 071 8, 586 14, 657 
South Dakota. ............... 2 2 2) 2, 304 4, 062 ,9 
Tennessee. ................... 181, 039 148, 579 19, 205 22,138 29, 527 51, 665 
NC EEN 134, 530 41,417 32, 923 76, 842 49, 194 126, 036 
LEE en SE 47, 096 1, 425 20, 363 61, 641 4, 393 66, 034 
NEGER doce i uui 2 (2) (2) 1, 150 1, 427 2, 577 
A cco eee seen as 260, 663 193, 095 89, 048 102, 601 54,015 156, 616 
Washington .................- (2) (2) (2) 28, 811 9, 102 37, 913 
West Virginia................. 471,914 430, 690 201, 828 218, 976 24,076 243, 052 
Wisconsin... .................- 70, 233 20, 917 87, 690 94, 804 42, 202 137, 006 
WyomiN cuoco A E 1,176 317 859 1,176 
Undistributed AAN A RN 809, 313 4170301 1:212. 110 doo cocinas las EE 


— ee | ES | ES | ——Ó—————— | ———M À— | TTS 


6,759,949 | 3,941,748 | 3,885,741 | 4,985,192 | 1, 718, 750 6, 703, 942 


1 Includes 56,007 tons exported or unclassified as to destination. 
2 Figures that may not be shown separately are combined as ‘‘ Undistributed.’’ 
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Apparent consumption of open-market hydrated lime from plants in Ohio and 
total continental United States in 1947, by region of destination 


. From all plants in 
From Ohio plants continental 
United States 
Destination p : 
Distribu-| Cr tota Distribu- 
pois tion (per- SC Pi tion (per- 
cent) ments cen 

Illinois, Indiana, Michigan, Ohio.................... 248, 539 44 69 | 360, 664 21 
Delaware, District of Columbia, Maryland, New 

Jersey, New York, Pennsylvania, West Virginia...| 102,959 28 27 | 003,279 35 
Connecticut, Maine, Massachusetts, New Hamp- 

shire, Rhode Island, Vermont. ...................- 20, 823 4 26 78, 653 4 
Florida, Georgia, North Carolina, South Carolina, 

VIO EE 62, 316 11 36 | 172,736 10 
Alabama, Kentucky, Louisiana, Mississippi, Ten- 

el A A A 32, 487 6 32 | 100, 318 6 

Arkansas, Kansas, Nebraska, Oklahoma, Texas..... 9, 166 2 10 91, 491 5 

Iowa, Minnesota, Missouri, Wisconsin.............. 29, 941 5 15 | 200, 540 12 
Arizona, California, Colorado, Idaho, Montana, 
Nevada, New Mexico, North Dakota, Oregon, 

South Dakota, Utah, Washington, W yoming...... 2, 979 6 3 | 111,069 6 

Undistributed and erports 869 (i 4 22, 077 1 

570,079 100 33 |1, 740, 827 100 


1 Less than 1 percent. 


Small quantities are shipped from the United States to various 
island Territories, as shown in the following table. 


Lime shipped to noncontiguous Territories of the United States, 1944-47 


[U. 8. Department of Commerce] 


1944 1945 1946 1947 
e P t Short Short Short 
Or or 0 or 
tans Value tons Value tons Value tons Value 
E AAA 511 | $8, 197 246 | $4, 555 406 | $8, 373 833 | $17, 330 
Puerto Hien 415 5, 572 1,458 | 20, 144 365 5, 276 2, 698 27, 844 
Virgin Islands 121 | 3,876 80 | 2,100 142 | 3,160 57 1, 603 


Prices of lime have been rising steadily since the war. In 1947, 
the average valuation of all lime sold was $9.42 per ton—$0.90 more 
than in the previous year. Quicklime was valued at an average of 
$9.04 in 1947 ($8.27 in 1946) and hydrated lime at $10.50 ($9.15 in 
1946). 
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FOREIGN TRADE? 


Imports.—Adequate supplies of lime are available in most sections 
of the United States. However, there are local shortages in the 
Northwest, and consequently there is a market for imports in that 
area. As shown in the accompanying table, most of the imports 
enter through the Washington customs district. 

Exports.—Exports of lime are made to many countries, but the 
total tonnage is not large. Principal export markets are in Canada 
and in Latin America. 


Lime imported for consumption in the United States, 1943-47 


[U. S. Department of Commerce] 


Hydrated Dead-burned 


lime Other lime dolomite! Total 
Year pr mM KE in JR DEENEN E EE 
E : | Value d y Value Lut Value oon Value 
KI EE 740 | $6,670 | 13,911 | $119, 358 739 | $22, 563 | 15,390 $148, 591 
EEN ee de eee ieee Ae 380 | 3,323 | 17,368 147, 406 40 691 | 17, 788 151, 420 
A A A 677 6,501 | 20, 142 172, 676 (3) 7 | 20,819 179, 184 
1040... ou uu A 611 8,538 | 24,664 | 248,311 |........|.-...-...- 25, 275 256, 849 
RI ot ENTER ee 1, 903 | 24, 588 | 25, 454 271, 253 53 2,194 | 27,410 | - 298, 035 


1 **Dead-burned basic refractory material consisting chiefly of magnesia and lime."' 
2 Includes weight of immediate container. 
3 Less than 1 ton. 


Lime imported for consumptien in the United States, 1945-47, by countries and 
customs districts ! 


[U. S. Department of Commerce] 


1945 1946 1947 
Country of origin Customs district of entry " Ew EN Se 
Short | ,- : 

t ons 2 | Value PORE a | Value t ORT 2 | Value 
TAS EAE 6 Bots O EE, te ae E (3) $12 
PUT AO EE, EE, WEE 3,559 |$27,187 | 3,440 | 27,397 

ind Ac E A eee ¡MAC EE 

Duluth and Superior........|........]........ 3/2. |--93,945. | A T 
M and New Hampshire. 25 $352 71 1, 122 318 2, 297 

IChIE BATES ence eec 1 Od ce uenis A AS 
Canada. ........-..---- Montana and Idaho... jl 118 | 1,157 
OTC RON eee a lt 40 2257 0 A MS, A ee oe 
St. Lawrence... 224224 cen, 20 91 (3) 1 (3) 2 
San Francisco............... 1 77 id E (OR AR EM 
WOIMOMN Gc 53 oe E DEE M22 hoot ACES IEA 
Washington................. 20, 732 |178,368 | 21,151 |223,848 | 23,474 | 264, 614 
Dominican Republic...| Puerto Rico................. |... .....]- ------- (3) Cp Pen Anc 
United Kingdom....... Philadelphia. 3 soo se acacemeenizsesteclkersesmm ceca 7 362 


D] yq <P ES 


20, 819 |179, 177 | 25, 275 |256, 849 | 27,357 | 295, 841 


1 Exclusive of dead-burned basic refractory material. 
2 Includes weight of immediate container. 
3 Less than 1 ton. 


2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Lime exported from the United States, 1943-47 


[U. S. Department of Commerce] 


Y ear Short tons Value Year Short tons | Value 
10437 ri ts eee eee 23, 284 $255;135 A 33, 540 $423, 948 
TE 22,689 | 216,642 || 1947------------------------ 50,784 | 713,703 
I C ee 24,276 | 268, 875 | 


Lime exported from the United States, 1945-47, by countries 


[U. S. Department of Commerce] 


1945 1946 1947 

Country EE — — — TN 

Short tons | Value | Short tons | Value | Short tons | Value 
TS A O A eae 452 | $1,434 |. ola 
EA en E EE 6 $187 30 1, 145 89 $3, 162 
Babamas--.------------------------- 97 2, 633 19 598 63 3, 069 
Belgium and Luxembourg----------ļ------------ļ---------- 185 8, 746 95 6, 156 
Braille 22 1, 196 39 1,095 36 665 
RE e EE 8, 376 48, 646 11, 430 91, 320 16, 435 173, 257 
Chill- lts epos ee 6 371 3 518 529 8, 435 
eet oue stereo eu eru dcost 14 406 18 540 806 13, 500 
Costa AT EE 38 415 4,117 48, 173 7, 486 90, 281 
CAI 8 asc cca ds tA o 38 692 110 2, 185 82 1,227 
Curacao (N. W.L)................- 50 677 75 1, 299 145 3, 097 
Dominican Republie................ 20 188 25 251 208 3, 303 
El Salvador......................... 49 1,179 76 1, 847 218 5, 951 
Hall: E 363 4, 686 130 2, 025 307 4, 640 
Honduras--------------------------- 6,017 69, 758 6, 700 75, 483 8, 722 109, 629 

d Bue EE 39 1, 318 43 1,1 6 1,4 
e A eee eer 4, 590 73,809 | - 5,008 82, 233 5, 070 70, 558 
Nicaragua... eet ao 127 2, 632 115 2,741 465 9, 338 
Panama, Republic of... ............ 3, 715 38, 955 3, 713 48, 265 6, 623 78, 785 
Tv nues dlc A 27 4, 209 126 2, 498 76 1, 569 
Philippines, Republic of------------|------------|---------- 89 1, 638 1, 030 22, 561 
Swedi -ics uec eso cede 16 1, 326 156 9, 272 169 11, 543 
United Kingdom. .................. 170 8, 342 733 34, 197 1, 098 56, 903 
Other countries. ...................- 245 7, 160 148 5, 255 986 34, 575 


q e A | eae EE t pat 


24, 276 | 268, 875 33, 540 | 423, 948 50, 784 713, 703 


TECHNOLOGIC DEVELOPMENTS 


The “Fluosolids” process of calcining limestone was revealed in 
1947 after several years of development. The limestone is calcined 
in a vertical kiln having several perforated hearths. Limestone, sized 
to —6, +65 mesh, is fed onto the floor of the top hearth, and hot gases, 
coming from below, pass through the bed and keep the solids in con- 
stant agitation. The mass behaves like a fluid. The fluidized solids 
gradually come to the top of the bed, overflow into a pipe and drop 
down to the floor of the next hearth. This is repeated until the pro- 
duct leaves the kiln from the bottom (cooling) compartment. Fuel 
is injected directly into the fluid bed on the calcining hearth just above 
the cooling compartment. As fluidization has many attractive 
features, such as rapid and efficient heat transfer and close tempera- 
ture control, it is receiving wide attention. A number of articles on 
fluidization were presented during the year in trade magazines? A 


3 Bauer, W. G., Fluidization—Its Implications for the Lime and Nonmetallic Industries: Pit and Quarry, 
vol. 39, No. 11, May 1947, pp. 90-04, 104. 
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kiln having a production capacity of 100 tons of lime per day is being 
designed for the New England Lime Co. 

Several Ellernan calciners have been installed since the war. This 
is a vertical-type kiln in which the fuel is burned in a fire box at the 
side and the hot gases are distributed throughout the stone by rows 
. of tunnel beams at two levels. Cooling air is admitted through the 
lime discharge spouts and withdrawn by means of another set of tunnel 
beams. This kiln has continuous feed and discharge and uses %-inch 
to 1%-inch stone. Advantages claimed are uniformity of product 
and low labor costs.* 


4 Trauffer, W. E., Calciners at Utah Lime and Stone Co. Set Operating Records: Pit and Quarry, vol 


39, No. 11, May 1947, pp. 95-99. 
Lenhart, W. B., Continuous Discharge Automatic Lime Kilns: Rock Products, vol. 56, No. 11, Nov. 1947, 


pp. 86-87 


Magnesium 


By HERBERT L. CULLEN 


GENERAL SUMMARY 


AGNESIUM, in terms of supply and demand, was relatively 
M more abundant than any other metal in 1947, as actual and po- 
tential production was many times greater than the demand 
for it. It is unique aniong metals in having no raw-material supply 
problem, since reserves of the principal present source—sea water—are 
inexhaustible, whereas world reserves of ores of most of the other 
common metals are subject to depletion. Nevertheless, production 
in 1947 was limited to the lowest practical operating level; and 
consumption declined further, despite the strong demand for the more 
firmly established metals. Progress in the adaptation of magnesium 
to common industrial uses has been accomplished more along techno- 
logical lines than in practical usage. However, on the bases of short- 
age of other metals, present price relationships, and recent advances 
technologically, magnesium has potential applications that may soon 
lead to consumption many times that of 1947. 


Salient statistics of the magnesium industry in the United States, 1943-47 


1943 1947 
Production of primary magnesium !. .... short tons..| 183, 584 12, 344 
uoted price per pound 3....................- cents.. 20. 5 20. 5 
ENEE EE short tons..| 365, 631 315 
World production. .............-.............- do. ...| 4 262, 100 19, 700 


1 Ingot equivalent. 

2 Lowest nominal price (New York) for primary metal ingot, 99.8 percent pure, carlots. 
3 Magnesium metal and alloys, 1943-45; metal, 1946-47. 

4 Revised figure. 


Domestic primary production of magnesium increased 132 percent 
over 1946 but was still only 7 percent of the 1943 record output of 
183,584 short tons. Consumption of primary metal and alloy de- 
clined 29 percent, as many consumers turned to the enormous surplus 
of scrap and secondary ingot as a source of supply. Recovery of 
secondary magnesium increased substantially over that in 1946, and 
the quantity of secondary magnesium recovered exceeded consumption 
of primary for the first time. Estimated world production increased 
by approximately the same tonnage as that in the United States, as 
foreign production exhibited little change. The price of standard 
virgin ingot remained unchanged at 20.5 cents a pound throughout 

e year. | 
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PRODUCTION 


Primary.—Domestic production of primary magnesium in 1947 
totaled 12,344 short tons, a gain of 132 percent over the 5,317 tons 
produced in 1946. It should be emphasized, however, that this output 
represented the optimum operating level of the sole producing plant at 
Freeport, Tex., rather than demand for primary magnesium, as the 
Dow Chemical Co. found it necessary to stock much of the ingot 
produced because of the adverse supply-demand situation. 

As had been the case in 1946, the large tonnage of scrap and second- 
ary magnesium available from various sources constituted a serious 
threat to continued operation of the Freeport plant. By the end of 
1947, stocks of magnesium at the plant had increased considerably 
over those at the beginning of the year, and the Dow Co. faced the 
possibility of halting production unless consumption increased or 
purchases of the metal for the national strategic stock pile were 
authorized. | 


Production of primary magnesium (ingot equivalent), 1942-47, by months, in 
thousands of pounds ! 


Month 1942 1943 1944 1945 1946 1947 

Et EE 5, 026 20, 683 41, 988 7, 697 195 2, 797 
Kellen AA hes ected 4,677 21, 414 40, 947 5, 960 97 2, 463 
Maroh AP A E E , 183 26, 41,015 6, 658 19 2, 943 
EE Eet 5, 014 27, 197 37, 846 6,412 NN EE 2, 306 
EE , 271 30, 269 34, 308 6,407 |.........- 1,851 
DUNG A A A , 264 30, 236 29, 372 6, 873 457 1, 696 
LYS he Sh A A 6, 599 33, 251 30, 141 9, 236 1, 345 1, 811 
EI 6, 854 34, 402 24, 994 , 064 1, 739 1, 698 
Bentember 222 ccc LLL... , 245 32, 480 463 4, 100 1, 934 1, 772 
o ou oc eee eA i 11, 682 36, 104 16, 611 2, 092 1, 962 1, 825 
November. 15, 909 36, 830 12, 475 1, 488 1, 078 1, 740 
December... _...------..------------------ 18, 235 39, 192 8, 514 207 1, 551 1, 786 
Total: cary he 97, 959 | 2 368, 156 | 2 336, 674 66, 284 10, 377 24, 688 


inal AO 97,926 |2367,168 | 2314, 200 | 65,584 | 10,634 24, 688 


1 Producers’ reports to War Production Board, January 1942- August 1945, thereafter to Bureau of Mines. 
Monthly figures are preliminary and do not generally add to final totals derived from the Bureau’s annual 
industry canvass. | 

2 Excludes crystal equivalent of magnesium content of incendiary bomb mixture (‘‘goop’’)—919,000 pounds 
in 1943 and 12,945,000 pounds in 1944. 


The approximately 50,000 tons of magnesium, in the form of ingot, 
structural shapes, castings, and scrap, that was in the hands of Federal 
agencies at the beginning of the year remained so for the most part, 
comparatively little being marketed or transferred to the national 
strategic stock pile. One of the principal items of scrap was incen- 
diary bomb bodies, which presented a problem if either storage in that 
form or conversion to ingot were to be undertaken. The existence of 
this material and the fact that it was available to industry for purchase 
of course lowered the demand for primary magnesium. The Dow 
Co., recognizing the urgent need for magnesium in an emergency, 
requested the Munitions Board to place it on the list of materials to 
be purchased for stock piling. The immediate effect of such action 
would have been to remove the surplus stocks in the hands of Govern- 
ment agencies and thus bring about & normal market for primary 
magnesium whether or not actual purchases were made. However, 
no action was taken on the matter during 1947. 
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FIGURE 1.—Trends in domestic production, exports, and quoted price of primary magnesium, 1935-47. 


CENTS 
PER POUND 


Production, sales, exports, and apparent consumption of primary magnesium in 
the United States, 1943-47, in short tons 


Production 
; Apparent 
Raw, Ingot Sales Exports D" 
crude, and | equiva- 
pure ingot lent 
TT RR RERO 3190,025 | 3183,584 | 170,267 14, 720 155, 547 
1044... eect ence tees eee teu uad 3 161, 935 3 157, 100 146, 585 4, 830 141, 755 
A EE EOE 33, 106 32, 792 43, 496 496 43, 000 
1040 AA E 5,317 5, 317 8, 016 207 8, 709 
D rg mM TE 12, 344 12, 344 5, 204 315 4, 949 


D he poly; Alloy exports in addition: 20,911 tons in 1943, 16,171 tons in 1944, 22 tons in 1945, 
none in 

Does not consider fluctuations in consumers’ stocks and metal derived from scrap. Withdrawals from 
producers’ stocks totaled 10,704 tons in 1945 and 3,599 in 1946. Additions to producers’ stocks totaled 13,317 
tons in 1943, 10,515 tons in 1944, and 7,080 tons in” 1947. 

3 Does not include magnesium content of incendiary mixture produced direct. 


Of the reduction plants operated during World War II, there re- 
mained two privately owned and seven Government-owned facilities 
with a total rated annual capacity of 133,000 tons capable of magne- 
sium production at the end of the year, all others being disposed of, 
or listed for disposal, for other purposes. One of the privately owned 
plants, however—that of the Permanente Metals Corp. at Permanente, 
Calif.—may never again be used for magnesium production. All 
of the Government-owned : plants were covered by the National 
Security clause, which permitted leasing them for other uses, with the 
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stipulation that they be kept in condition to produce magnesium if 
required. 

It is significant that disposal of wartime magnesium plants, based on 
success of operation and operating costs achieved, has resulted in 
abandonment of the Hansgirg carbothermic reduction process in favor 
of the electrolytic and ferrosilicon processes. The outstanding ad- 
vantage of the ferrosilicon process is that plants employing it could be 
built quickly and at comparatively low cost in an emergency. Costs 
are higher than those of the electrolytic process for all items except 
power, but it should be borne in mind that raw-material costs for the 
ferrosilicon process include the cost of the power required to produce 
the ferrosilicon used. Actually, the electrolytic process, especially 
when employing sea water as a raw material, is considerably the 
cheaper process, because it can be operated, as at Freeport, in con- 
junction with a chemical plant based on utilization of byproduct 
chemicals. 

An electrolytic plant like that at Freeport or Velasco requires much 
longer to build and get into production than one using the ferrosilicon 
process but, in view of the ultimate low production cost attainable, 
is a much better investment from a financial standpoint and is most 
likely to continue to be employed by private industry to meet civilian 
requirements for magnesium. 

In principle, the recovery of metallic magnesium from raw sea 
water is relatively simple, yet development of a commercially success- 
ful process to utilize such a dilute source of raw material (1 part of 
magnesium in 770 parts of ocean water). calls for unusual chemical 
engineering equipment, methods, and control. As developed by the 
Dow Chemical Co. for use at the Freeport, Tex., plant, the process 
consists of the following steps: 

(1) Magnesium hydrate is precipitated from sea water, using milk 
of lime made from calcined oyster shells. 

(2) After filtration, the hydrate is converted into magnesium chlo- 
ride, using a 10-percent solution of hydrochloric acid. 

(3) The magnesium chloride solution is concentrated, first in direct- 
fired evaporators, then on shelf driers, and finally in a rotary drier. 

(4) Flaked magensium chloride, in virtually anhydrous condition, 
is fed into the cells where it is electrolyzed to produce metallic mag- 
nesium of average purity between 99.9 and 99.95 percent, along with 
byproduct chlorine (which is used to make hydrochloric acid). 

Additional chlorine for make-up in the hydrochloric acid process is 
supplied from electrolytic chlorine cells. The dilute caustic soda com- 
ing from these cells is concentrated and sold in liquid, solid, and flake 
form. Natural gas is used throughout the plant for power generation, 
process heating, and as a raw material for the production of chlorin- 
ated hydrocarbons. 

Secondary.—Recovery of secondary magnesium, including alloying 
ingredients, from magnesium-base scrap only, totaled 8,529 short tons 
(including secondary magnesium incorporated in primary ingot) in 
1947, compared with 4,539 tons from the same source in 1946. This 
metal was derived from 9,420 tons of magnesium-base scrap, and 40 
percent. was from old scrap compared with only 24 percent in 1946. 
Of the quantity of magnesium recovered, 5,138 tons were as ingot, 
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1,377 tons were in castings, 85 tons in magnesium-alloy shapes, 909 
tons in aluminum alloys, 3 tons in zinc alloys, 179 tons in chemicals, 
and 20 tons in other forms. An additional 818 tons were recovered in 
anodes and strip used for cathodic protection of steel. Further infor- 
mation on secondary magnesium will be found in this volume in the 
Secondary Metals—Nonferrous chapter. | 


CONSUMPTION AND USES 


. Reflecting the efforts of the magnesium industry to adjust itself to 
a greatly altered pattern of use, consumption of primary magnesium 
experienced a further decline in 1947. Total consumption, expressed 
as ingot equivalent and magnesium content of primary alloys, was 
7,008 short tons in 1947 compared with 9,873 tons in 1946. However, 
the decline in use of primary metal was offset by a corresponding gain 
in recovery of secondary, and total consumption of magnesium was 
about the same in the 2 years. 


Actual domestic consumption of primary magnesium (ingot equivalent and 
magnesium content of magnesium-base alloys) in 1944-47, by uses, in short 
tons 


Product 1944 1945 1 1946 1947 
Structural products: 
Castings: 
DONG BEE 44,773 18, 405 920 970 
A A A E E EE 1,1 803 341 201 
Permanent mold. 59, 181 8, 307 38 10 
EE e) E EE E EN A seca cA eeu DEL 1, 543 1, 517 1, 990 1, 095 
Structural shapes, rods, tubing (extrusions)........ 4, 784 2, 452 2, 689 1, 684 
Ne 311: AAPP A A A 344 157 99 105 
Total Structural tee ge 111, 790 31, 641 6, 077 4, 065 
Other products: 
a AE L E A AN A IN 9, 080 4, 769 ` 192 
Aluminum alloys. ................................- 6, 868 5, 589 2, 391 1, 935 
Other alloys... 23 cao IÓ 12 24 41 39 
Scavenger and deoxidizer..__.........--.----------- 159 228 248 427 
AEN AR A 156 182 150. 266 
A cR 4,633 | 1,654 774 267 
Total other products. ...........................- 20, 908 12, 346 3, 796 2, 943 
Grand total. cade id ii de 132, 698 43, 987 9,873 7, 008 


1 Figures are incomplete owing to lack of returns from a number of wartime companies whose operations 
terminated during the year. 
2 Includes primary metal consumed in making secondary alloy. 


Military outlets for magnesium, in the form of sheet, extrusions, 
forgings, and castings for plane construction, were limited during the 
year; and, as progress toward the application of magnesium to civilian 
products was slower than had been expected, consumption of magne- 
sium in structural uses continued its declining trend. Use of primary 
magnesium in ali types of castings declined 9 percent, in sheet 45 per- 
cent, and in extruded products 37 percent, whereas consumption in 
forgings exhibited a slight gain of 6 percent. In the uses for other 
products, the most significant decline was in the consumption of 
primary magnesium for the production of powder—only 9 tons in 
1947, compared with 192 tons in 1946 and 9,080 tons in 1944 (the 
first year of the consumption survey). Use of primary magnesium 
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in aluminum alloys and miscellaneous products also declined, but 
use in chemicals and as & scavenger and deoxidizer increased. 

The distribution pattern on consumption of magnesium changed 
as technical research designed to further the use of the metal con- 
tinued. One new use that was first widely reported in 1947 was that 
for cathodic protection of steel, where the conditions leading to 
electrolytic corrosion were present, as in buried pipe lines and hot- 
water tanks. It was found that a small quantity of magnesium placed 
close to the steel article would bear the brunt of electrolytic action 
and leave the steel relatively untouched. During 1947, 94 tons of 
primary magnesium and 818 tons of secondary were reported used 
for this and other purposes necessitating the casting of anodes. 

Use of magnesium in various household appliances and mobile 
equipment of all kinds holds promise for the future, but universal 
application thus far has been limited by the high cost of the metal in 
semifinished shapes and castings. It is to be expected that the 
expansion of the Air Force during the next 4 years will raise domestic 
requirements for magnesium, and this may lead to lower processing 
costs that will encourage substitution of the metal for others in a more 
critical supply situation. | 


PRICES 


The base price of standard virgin Weg ingot remained 20.5 
cents & pound throughout the year, the last price change having 
occurred in January 1943. Likewise, the price of secondary magnesium 
ingot was unchanged through the year, being quoted at 18-18.5 cents 
& pound. Prices for the principal types of primary casting alloy 
remained unchanged through 1947. Prices for extrusions were adjusted 
in March but returned to the former level in April. The Dow Chemical 
. Co. discontinued sales of extrusion billet in 1947, unless made on a 
special quotation basis. | 

In the United Kingdom, the price of primary ingot was firm at 
1s.6d. a pound until September, when it was reduced to 1s.2d. and 
remained there for the rest of the year. In Canada, the price was 
unchanged at 23 cents (Canadian) a pound. 


FOREIGN TRADE! 


Imports of magnesium in all forms in 1947 were 202 tons, a decline 
of 16 percent from the 241 tons received in 1946 but still an abnormally 
high figure in view of the protective tariff of 20 cents & pound on 
magnesium ingot. Part of the tonnage consisted of ingot of excep- 
tionally high purity from Canada, for which a temporary market 
existed that could not be supplied from domestic sources. Of the total, 
191 tons came from Canada and the remainder from the United 
Kingdom. | 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Exports of magnesium from the United States, 1945—47 
[U. S. Department of Commerce] 


1945 1946 1947 
Magnesium eee ee 
Short tons | Value | Short tons | Value | Short tons | Value 
Metal in primary form.............. 1518 | $216, 793 207 | $85,382 315 | $140, 214 
Metal in other forms................ 140 | 292, 430 87 48, 892 40 80, 210 
LAA T aN S 720 | 579, 736 12 6, 104 ! 


1 Includes 22 tons of magnesium-base alloy. 


Exports of primary magnesium increased 52 percent in 1947. Of 
the total of 315 tons, 271 tons went to Mexico, 26 tons to Saudi 
Arabia, 11 tons to Switzerland, 6 tons to Canada, and 1 ton to Aus- 
tralia. Of magnesium metal in other forms, Canada received 16 tons, 
Colombia 8 tons, China 5 tons, Mexico 4 tons, and 12 other countries 
the remainder (7 tons) of the total of 40 tons. 


TECHNOLOGY 


Despite the decline in use of magnesium, compared with wartime 
demand, 1947 witnessed steady progress in the development of new 
applications for:the metal and its alloys. In fact, metallurgical re- 
search was far in advance of actual use, as magnesium had evidently 
reached an impasse where expanded consumption of the metal in its 
various forms awaited lower over-all costs, and lowered costs were 
contingent on increased use. Aside from high cost in cast- and 
wrought-product forms, comparatively low physical strength and 
chemical activity have retarded its acceptance for many common 
uses in the past. New developments have tended to overcome these 
objections. 

Further work accomplished on magnesium-cerium-zirconium alloys 
promises castings usable in machinery at elevated temperatures, 
where a serious shortcoming of magnesium alloys in the past has been 
a tendency to creep under stress. Closer control of alloy content was 
found to be of considerable assistance in promoting consistency of 
behavior in sand-casting alloys, particularly AZ92 (Dowmetal C), 
the 9-percent-aluminum alloy. | | 

Magnesium found increasing application in 1947 for the cathodic 
protection of pipe lines, water tanks, and marine parts, a use that 
takes advantage of chemical activity. Properly installed, the mag- 
nesium ribbon or anode bears the brunt of electrolytic corrosion, 
protecting steel in installations where its replacement may be incon- 
venient or difficult. With further research on chemical reactivity of 
magnesium, gratifying results were obtained in bringing the corrodi- 
bility of magnesium alloys under control by abis closer 
tolerances in alloy content and by developing new paint coverings. 

Additional technologic research conducted on problems of welding, 
drawing, forging, and rolling of magnesium have added greatly to the 
store of technical knowledge of the metal, which will De invaluable 
when broader industrial acceptance is gained. 
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WORLD REVIEW 


Estimated world output of primary magnesium increased from less 
than 12,000 metric tons in 1946 to approximately 18,000 tons in 1947, 
most of the gain being accounted for by the increased production in 
the United States. It was evident that markets for the metal were 
limited, and expansion of production would be dependent upon 
broader industrial application. Official reports are not yet available 
from several of the countries believed to be producing magnesium, 
and information from alternate sources is not sufficient to add to the 
accuracy of the accompanying table. 


World production of magnesium, 1940—47, by countries, in metric tons 
[Compiled by B. B. Mitchell] 


Country 1940 1941 1942 1943 1944 1945 1946 1947 
AA IR OA 112 484 407 |... AN PRA A 
A AMA AAA AS, teense 5 367 | 3,245 | 4,799 | 3,338 145 136 
China 

Formosa... 2-0- SE 35 261 376 432 21] 2. DEER 
Manchuria !..................... 27 8 251 450 200 dT A 
Erano. lr A ue 2,562 | 1,989 | 1,334 | 1,542 703 279 707 800 
Germany............--...-----.----- 17, 720 | 24,000 | 30,000 | 32, 400 | 33,600 | 24,225 |........]........ 
14717 | cece eee se A oc ea 438 1, 857 2,379 | 32,000 | 3 3, 000 3 400 | 31,000 3 600 
A A eee A 2,720 | 2,575 | 2,020 | 2,777 | 2,904 IA EE 
KOIOH. 5 is on E din 263 240 532 | 1,628 |. 1,014 |........|......-. 
IN OL th, EE 100 | 2,000 | 2,000 | 2,000 |........|...-....|-------- 
Switzerland 3... o ooo... 700 700 | 1,500 | 1,500 | 1,000 300 500 
DD. A AA ; 4, 000 5, 000 5, 000 5, 000 2, 170 3, 000 4, 000 
United Kingdom.................... 4 6, 200 , 980 | 14, 865 | 19,096 | 13,094 | 4 6, 900 | * 1, 700 4 660 
United Gteotog .-.--- 5, 680 | 14, 782 | 44, 418 |166, 544 |142, 518 | 20, 748 4, 823 11, 198 
(Total: loce e ot Sts 37, 785 | 59,825 |104, 876 |237, 760 |211, 182 | 49,815 | 11,675 | 17,894 


1 Revised figures. 

2 January-February only. Planned production for March, 2,830 tons. 
3 Estimated by author of the chapter. 

4 Includes secondary. 


Canada.—Production was resumed at the Haley’s Station, Ontario, 
pani of Dominion Magnesium Co., Ltd., in January. However, it 
ad been noted that the Pidgeon process installed for the production 
of magnesium was adaptable to use for producing other base metals, 
such as calcium, barium, and strontium, and the company planned to 
concentrate on calcium and calcium hydride rather than magnesium. 
In April, the new magnesium plant of the Aluminum Co. of Canada, 
at Arvida, Quebec, began operations with a rated capacity of 1,000 
tons a year. This plant uses the electrolytic process, operating on 
magnesium chloride. The chloride is made from magnesium oxide 
produced at the company plant at Wakefield, Quebec, using brucite 
from the Gatineau Valley. Total production of magnesium in Canada 
totaled only 136 metric tons in 1947. 

China.*—There has been no production of magnesium on a commer- 
cial scale in China since the close of the war. The Japanese are 
understood to have built two plants in Liaoning Province for produc- 
tion of the metal, with a combined annual capacity of 2,500 tons. 
However, actual production was much less than capacity, totaling 
not more than 700 tons during the 5 years ended in 1944. Both plants 


Ke Richard E., The Light-Metal Industries in China: Bureau of Mines, Mineral Trade Notes, 
vol.}26,)No.'2,JSpec. Suppl. 23, February 1948, 18 pp. 
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are believed to have been destroyed. Another plant was constructed 
by the Japanese at Takao, Formosa; but it was completely destroyed, 
and no reliable information regarding the plant is‘available. It is 
believed to have had a capacity of about 2,000 tons of metal a year, 
produced by electrolysis of magnesium chloride. 

France.—The Société Generale du Magnesium holds a monopoly 
in France on the supply of raw materials for the production of mag- 
nesium, and furnishes users with technical advice on working and 
applying the metal. It also acts as a sales agent for the producing 
companies, the Compagnie de Produits Chimiques et Electro-Metal- 
lurgiques Alais, Froges et Camargue, and the Société d’Electro- 
Chimie, d’Electro-Metallurgie et des Acieries Electriques d’Ugine. 
The production capacity of these concerns is approximately 3,500 
tons annually, but output in 1947 comprised only 800 tons of primary 
magnesium and approximately half that quantity of secondary. 
the total production, about half was for use in casting, and most of 
the remainder for use in alloying aluminum, with comparatively little 
being used for wrought products. 

Germany.—Of the five magnesium reduction plants that operated 
in Germany during the war, four were I. G. Farbenindustrie establish- 
ments that were located in what is now the Russian occupation zone. 
It was reported * in September that all four plants (Lautawerk, 
Bitterfeld, Aken, and Stassfurt) had been dismantled. Ifthereportis 
true, only the Heringen plant of Wintershall, A. G., in the American 
zone, would remain as & possible producer of magnesium in Germany. 

Japan.*—At the beginning of World War II, Japan was fifth in rank 
of the countries producing magnesium; but as production in other 
countries increased rapidly to & peak in 1943, Japanese output sank 
to the seventh position, because of the failure of the industry to pace 
development elsewhere. However, the domestic industry, with 
assistance from plants in Formosa, Korea, and Manchuria, was able 
to meet requirements of the war program, as virtually no imports 
were received during the period of Japanese production. The total 
output of plants in the empire for the period 1933-45 was 18,654 
metric tons and consumption for the same period 18,085 tons, of 
which almost 95 percent went to military uses. 

The most satisfactory operation was obtained in plants producing 
magnesium from bittern, a brine left from the evaporation of sea water 
to obtain salt. However, some plants used a Farben-type process 
that employed magnesite, and one Japanese-operated plant in Korea 
used the Hansgirg carbothermic reduction process. Of the six plants 
operating in Japan proper in midyear 1945, three were using cell feed 
of magnesium chloride from bittern, and three were using magnesia 
from magnesite. 

No magnesium has been produced in Japan since the close of the 
war and probably none in former subject countries. There is little 
present demand for the metal, and future production depends upon 
disposition of the plants as reparations and on the controls imposed 

3 Meta] Bulletin (London), The Iron Curtain Rises: No. 3227, Sept. 26, 1947, p. 7. 
4 Many of the data contained herein were derived from Allen, Glenn L., Magnesium Metallurgy in the 


Japanese Empire: Natural Resources Section, General Headquarters, Supreme Commander for the Allied 
Powers, Rept. 85, Aug. 6, 1947. 


730 MINERALS YEARBOOK, 1947 


upon the nation’s industry. It should be noted that only two of the 
former producers have indicated willingness to produce magnesium 
in a competitive peacetime economy. | 

United Kingdom.— Production of primary magnesium experienced 
a decline in Great Britain after the war comparable to that in the 
United States, as industrial demand was almost nonexistent, and 
wartime stocks of metal and scrap became available for fabrication. 
The sole producer in 1947 was Magnesium Elektron, Ltd., with an 
output of 660 metric tons for the year. The works of the Magnesium 
Metal Corp. at Port Tennant, Swansea, South Wales, were dismantled 
during the year, much of the equipment being sold for use in chemical 
plants. It was also announced that the Imperial Smelting Corp. had 
decided not to risk expenditure on development of the Magnesium 
Metal Corp. process for carbothermic reduction of magnesium, in 
view of the lack of demand for the metal. | | 

On September 1, 1947, the British Ministry of Supply revoked the 
order controling magnesium. Licensing &nd controls on price, 
acquisition, sale, and use of the metal were suspended, and the 
Ministry also discontinued its direct sales to consumers. 


Magnesium Compounds 
and Miscellaneous Salines 


By G. W. JOSEPHSON anp F. M. BARSIGIAN ! . 
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GENERAL SUMMARY 


RODUCTION of magnesite in 1947 was much lower than the 
Din: peak; but, as the demand for refractory grades increased, 

output was greater than in 1946. Sales of caustic-calcined mag- 
nesia declined. A new record was established for sales. of calcium 
chloride. Consumption of gasoline was very great in 1947; conse- 
quently, demand for bromine, used in antiknock compounds, increased 
sharply. Imports of iodine were very large. Natural sodium car- 
bonate production capacity was being augmented, and output was 
36 percent greater than in 1946. A new record was set in sales. of 
natural sodium sulfate. Production of boron compounds (B20; Dem, 
increased 12 percent to another record. 


MAGNESIUM COMPOUNDS 
RESERVES 


A report by the Bureau of Mines and the Geological Survey * 
X pu reserves of magnesium ME in the d eg Manon as 
ollows: 


Reserves of sea water and underground brines, the present commercial source 
of metallic magnesium, are virtually inexhaustible. Consequently the reserve 
position of the United States with respect to metal production is most favorable. 

Reserves of all of the other magnesium minerals are also very large; but deposits 
of high-grade material, easily extracted and accessible to industrial areas, are 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from seconds of the 
U. S. Department of Commerce. 
3 rd V. S before a Subcommittee of the sommes on Public Lands, United States Senate, Eightieth 
Congress, May 15, 16, and 20, 1947, pp. 259-260 
731 
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rather limited. Magnesite reserves are less plentiful than those of the other mag- 
nesium minerals (except brucite, which is commercially relatively scarce). About 
8,000,000 tons of usable magnesite, occurring in Washington and Nevada, is 
available for open-pit mining and may be considered as measured ore. Probably 
85,000,000 tons of impure magnesite, in the same States, may be considered in- 
ferred ore. In terms of 1941 consumption, these reserves would furnish magnesia 
refractories for about 250 years. 

A number of dolomite deposits of commercial grade have been investigated 
recently and are inferred to contain 136,000,000 tons, This amount is regarded as 
representing but a small part of the total high-grade dolomite that may be available. 

Deposits of olivine and serpentine on both the Atlantic and Pacific coasts con- 
tain almost astronomic amounts of magnesium, but technical difficulties have 
deterred commercial utilization. During the past few years a small Georgia plant 
has been recovering magnesium sulfate from serpentine, and recent research in- 
dicates that magnesium salts may be economically recovered from olivine also. 
Continued research may eventually classify these magnesium silicates as major 
magnesium raw materials. 


SALIENT STATISTICS 


Salient statistics of magnesite, magnesia, and dead-burned dolomite in the United 
States, 1943-47 


1943 1044 1945 1946 1947 
Crude magnesite: 
Mined: 
Short OR: 754,832 | ` 561, 450 336, 458 824, 640 375, 993 
Valle 22625256 oes esos secus esas $6, 071, 596 | $4, 407, 461 | $2,324,957 | $2, 225, 850 | $2, 596, 747 
Caustic-calcined magnesia: 
` Sold or used by producers: 2 
"arto BRNO .| 191,792 139, 243 43, 270 45, 178 33, 049 
Valle EE $11, 497, 505 | $6, 481, 963 | $2, 503, 544 | $2, 854, 538 | $2, 870, 636 
Average per ton? 2 $59. 95 $46. 55 $57. 86 $63. 18 $86. 86 
Refractory ry Won 
Sold or used by producers: * 
Short (ons... 301, 382 278, 490 254, 994 244, 824 314, 921 
Vd hi A crtana ienn $9, 341,183 | $8, 426, 049 | $7,414, 218 | $7,231,860 | $9, 466, 132 
Average per ton? oooocoooooooo. $30. 99 $30. 26 $29. 08 $29. 54 $30. 06 
Dead-burned dolomite: 
Sold by producers: 
Short tons. .............- EE 1, 276,725 | 1,290,790 | 1,187,334 | 1,077,983 1, 395, 203 
WValu8- EE $11, 243, 017 |$11, 441, 612 |$10, 613, 711 |$10, 101, 707 | $14, 295, 359 


1 Paty estimated; most of the crude is processed by the mining companies, and very little enters open 
market. 

3 Includes caustic-calcined magnesite and reactive magnesia from sea-water bitterns, well brines, and raw 
sea water and from pon magnesium carbonate obtained from dolomite. 

3 Average receipts f. o. b. mine shipping point. 

‘Includes dead-burned magnesite and refractory magnesia from brucite, dolomite, sea-water bitterns, 
well brines, and raw sea water; there was none from well brines in 1944. 


DOMESTIC PRODUCTION 


Magnesite.— Production of crude magnesite in 1947—375,993 short 
tons—was 16 percent greater than in 1946. This output was not 
as high as the record attained in 1943, but it was greater than in 
1945, a wartime year. The principal reason for the upward trend 
in magnesia output is the growing acceptance of this material in the 
refractories industry. The output of refractory magnesia in 1947 was 


29 percent greater than in 1946, whereas caustic calcined material 
declined. | 
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Magnesia sold or used by producers in the United States, 1946-47, by kinds and 
sources 


: From well brines, raw 
From LEA D ICH sea water, and sea- Total 


water bitterns ! 


Magnesia 
Short tons Value Short tons Value Short tons Value 
1946 | 
Caustic-calcined.............. 16,269 | $1,310, 584 28, 909 | $1, 543, 954 45,178 | $2,854, 538 
Refractory.................... 174,121 | 4,539,978 70,703 | 2,691, 891 244,824 | 7,231,869 
190,390 | 5,850, 562 99,612 | 4,235, 845 290, 002 10, 086, 407 
1947 proe i HMM 
Caustic-calcined. ............. 10,850 | 1,005, 920 22.199 | 1,864,716 33,049 | 2,870,636 
Refractory.................... 209, 581 5, 794, 636 105,340 | 3,671, 496 314, 921 9, 466, 132 


Ln — —Á—————— Ai gege eessen | PIED d 


220,431 | 6,800, 556 127,539 | 5,536,212 347,970 | 12,330, 768 


! Magnesia made from a combination of dolomite and sea water is included with that from sea water. 


Dolomite.—As steel plants have been operating under forced draft 
during the past year, the demand for dead-burned dolomite has been 
extremely high. Output of dead-burned dolomite, as indicated by 
sales, attained & new record in 1947—8 percent greater than the 
previous high established in 1944. 

Additional information on dolomite may be found in the Stone and 
Lime chapters of this volume. 


Dead-burned dolomite sold in and imported into the United States, 1943-47 


Sales of domestic Imports ! Sales of domestic _ Imports ! 
ZS Short Short PN Short Short 
o or or 0 
tons Value tons Value tons Value tons Value 
1943. 1,276,725 |$11, 243, 017 739 |$22, 563 lou 1.077, 983 en 101, 707 |........ — 
1044........ 1, 290, 790 | 11, 441, 612 40 691 || 1947....... 1,395, 203 | 14, 205, 359 53 | $2,194 
1945. ...... 1, 187, 334 | 10,613, 711 (2) 7 


1 Reported as ‘‘Dead-burned basic refractory material." 
2 Less than 1 ton. | 


Other Magnesium Compounds.—Increases were noted in the 1947 
production of most of the high-cost magnesias (as distinguished from 
the low-cost refractory and caustic-calcined grades) and magnesium 
salts. The output of precipitated magnesium carbonate, which is 
used principally in 85-percent magnesia insulation, increased 23 per- 
cent over 1946. A substantial increase was noted in the production 
of magnesium chloride used in the manufacture of magnesium metal. 
The tonnage of “Specified magnesias and magnesium hydroxide" 
reported in 1947 was more than twice as great as in the previous year. 
The output of magnesium sulfate declined somewhat. | 
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Specified magnesium compounds produced, sold, and used by producers in the 
United States, 1946-47 


| Sold 1 
| Produced | |. . |. .. Used 
Product Plants Sant FEN at 
ons o ons 
tons Value 
1946 
Specified magnesias (basis 100 percent MgO) and mag- 
nesium hydroxide, U. S. P. and technical: 
Extra-light and light magnesias. ................... 6 1, 967 1, 926 $808, 240 |........ 
Heavy magnesia and magnesium hydroxide. ...... 4 1, 874 ], 620 416, 775 (?) 
e EE 36 | 43,841 3,546 | 1,225,015 | o 
Precipitated magnesium carbonate......---.----.------- 11 47, 423 8, 805 876, 306 | . 38, 495 
Magnesium chloride, 100-percent basis................. 3 32, 137 (8) 5 (5) 
Magnesium sulfate, 100-percent basis. ................. 2 (5) (5) GO AE 


ee Yl er ee | aHa! ey | eens | eee 
ete | ES | ara TES |) EARS | mee eee aS AEE 


1947 


Specified magnesias (basis 100 percent M 0) and mag- 
nesium hydroxide, U. S. P. and technical: : 


Extra-light and light magnesias.................... 5 1,464 | 1,450| 721,653 |........ 
Heavy magnesia and magnesium hydroxide....... 4 7, 163 6, 953 673, 183 (2) 
Tola A eR LM eee IL 35| 48 627 8,403 | 1,394,836 | (2) 

Precipitated magnesium carbonate. . .................. 12 58,142 10,239 | 1,047,953 | 47,645 
Magnesium chloride, 100-percent basis... ............... 3 (5) (5) (5) (5) 

Magnesium sulfate, 100-percent basis. ................. 1 (5) (5) (Sy eg 


1 eer 5 producer to an affiliated consumer for immediate use are not included under ‘‘Sold’’ but are 
under ‘‘Used.”’ | 

2 Magnesia and magnesium hydroxide used by producing firms in making other magnesias are not shown. 

3 A plant producing more than 1 grade or product is counted but once in arriving at total, 

4 Exclusive of magnesia made from magnesium hydroxide, to avoid duplication. 

$ Bureau of Mines not at liberty to publish figure. 


REVIEW BY STATES 


The following review outlines activities of firms producing mag- 
nesium compounds (except dolomite). 

California.—Johns-Manville Products Corp., 22 East Fortieth 
Street, New York 16, N. Y., produced magnesium carbonate from 
purchased magnesium oxide and hydroxide at Redwood City, Calif., 
for use in 85-percent magnesia insulation. Marine Magnesium Prod- 
ucts Corp., South San Francisco, recovered precipitated magnesium 
carbonate and specialty magnesias, using lime, dolomite, and water 
from San Francisco Bay as raw materials. The Permanente Metals 
Corp. Oakland, Calif, operated its magnesia-from-sea-water 
plant at Moss Landing, making refractory and caustic-calcined 
magnesias. Plant Rubber & Asbestos Works, 537 Brannan Street, 
San Francisco, Calif., made 85-percent magnesia at its Emeryville 
and Redwood City plants. However, the manufacture of 85-percent 
magnesia was discontinued at the Redwood City plant in the early 
part of 1947. "The Emeryville plant has been operated as a division 
of the Paraffine Co., Inc., Emeryville 8, Calif., since June 30, 1947, 
Plant Rubber & Asbestos Works having been & wholly owned sub- 
sidiary that has been merged with the parent firm. Westvaco 
Chlorine Products Corp., Newark, Calif., recovered magnesite from 
its Western mine near Livermore and produced refractory and caustic 
grades of magnesia at Newark from sea-water bitterns, lime, and 
dolomite. 'The firm also recovered magnesium chloride from sea- 
w&ter bitterns at Chula Vista. 
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Ilinois.—Johns-Manville Corp., 22 East Fortieth Street, New York 
16, N. Y., produced precipitated magnesium carbonate by the Pattin- 
son process at its Waukegan, Ill., plant for use in 85-percent magnesia 
insulation. 

Michigan.—The Dow Chemical Co., Midland, Mich., continued its 
production of magnesium chloride and sulfate from well brines, 
dolomite, and lime. Michigan Chemical Corp., St. Louis, Mich., 
produced magnesium carbonate and hydroxide and magnesia from 
dolomite and well brines. At its Manistee plant Morton Salt Co., 
310 South Michigan Avenue, Chicago 4, TIl., produced precipitated 
magnesium carbonate from lime and well brines. Standard Lime 
Stone Co. produced refractory magnesia at its Manistee plant from 
well brines and lime. 

Nevada.—Basic Refractories, Inc., mined brucite at Gabbs, Nev., 
and shipped it to Narlo, Ohio, for calcining and manufacture into basic 
open-hearth refractories. Sierra Magnesite Co., Newark, Calif., an 
affiliate of Westvaco Chlorine Products Corp., and Henry J. Kaiser 
and associates continued to mine magnesite at Gabbs, all for caustic- 
calcined uses. 

New Jersey.—At its Manville, N. J., plant, Johns-Manville Corp., 
22 East Fortieth Street, New York 16, N. Y., produced precipitated 
magnesium carbonate by the Pattinson process for use in 85-percent 
magnesia insulation. Northwest Magnesite Co., 1800 Farmers Bank 
Building, Pittsburgh 22, Pa., recovered refractory magnesia from raw 
sea water at its Cape May, N. J., plant. | 

Pennsylvania.—Both the Philip Carey Manufacturing Co., 1935 
Easton Boulevard, Lockland, Cincinnati 15, Ohio, plant at Plymouth 
Meeting, Pa., and Keasbey & Mattison Co., Butler Avenue and Maple 
Street, Ambler, Pa., produced precipitated magnesium carbonate and 
magnesium oxide. Ehret Magnesia Manufacturing Co., Valley Forge, 
Pa., produced precipitated magnesium carbonate. All three firms, 
used the Pattinson process in making magnesium carbonate for 85- 
percent magnesia insulation and other purposes. | 

Texas.—Dow Chemical Corp., Freeport, recovered magnesium 
chloride and oxide from sea water, the former for reduction to metal 
and the latter for fertilizer. "Texas Industrial Minerals Co., Llano, 
organized late in 1947, mined magnesite. | 

Washington.—Northwest Magnesite Co., 1800 Farmers Bank 
Building, Pittsburgh 22, Pa., was the sole producer of refractory 
magnesite in Washington in 1947. This operation, the largest 
magnesite producer in the country, was described in a recent article.’ 

West Virginia.—The Standard Lime € Stone Co., continued its 
recovery of refractory magnesia by leaching calcined dolomite at its 
Millville, W. Va., plant, and produced magnesium carbonate from 
dolomite by the Pattinson process. 


CONSUMPTION 


At the National Open Hearth Conference of the American Institute 
of Mining and Metallurgical Engineers the status of basic refractories 


een John B., Unusual in Mine and Plant: Eng. and Min. Jour., vol. 149, No. 1, January 1948, pp, 
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was the subject of à symposium.* A canvass of furnace operators 
conducted by the institute indicated that the total number of furnace 
bottoms installed with prepared ramming materials will be increased 
greatly, but the desirability of operating directly on a rammed bottom 
is questioned. Apparently, most operators now prefer to burn in a 
surface layer if for no other reason than as a safety measure. The 
variety of magnesia refractories preferred for furnace construction and 
maintenance was also discussed. The accompanying table showing 
the types of refractories preferred by operators for specified purposes 
has been compiled from data presented at this conference. | 


Refractories preferred for working hearths, bottom maintenance, bank main- 
tenance, and tap-hole maintenance ! 


[Percentage of all furnaces] 


Working Bottom main- Bank main- 
hearths tenance tenance Tap- 


hole 


Below | Above |, HAD: 
1945 1947 Rou- | Deep slag slag tenance 
e 


tine holes lin line 

Magnesite (source unspecifled)...............]........].--....- 4 24 Orissa A 
Regular Washington magnesite.............- 63 O48 EEN, econ rere. A mS 
Sized Washington magnesite................. 14 zm MUN EMEN ur rM RES 
Michigan brine magnesite. ...................]|.--.---- E AC AAA AS A A 
Sea-water magnesite.. .........................]|--.---.- 241 o AA A atau seed testes 
Magnesite and dolomite.................--... |. ---.--. loco lo ------- 12 4 BEE 7 
Dolomite-magnesia material.................. 7 441... 22 A MA 14 
Magnesite and chrome ore. -....-.--.--..-----|--------|--------]--------]--------]--------]..------ 20 
Magnesite and coment E, E li lr lt lr 7 
Raw eru E A VE Bee LE 5 30 |........ 
Clinkered dolomite ]- ------- 4.4 07 6 72 35 EE 
Single burned dolomite.......................|........].---..-.] 12 |........ 30 fossa 
Ramming material........................... 16 19,9 [zz ¡de PA EEREN 43 
Ramming material and magnesite.....-...-----|.-------[--------|-------- rim AA A A 
od EA A A AN GER 12 5 5 9 

To EEN 100 100. 0 100 100 100 100 100 


1 Topping, John, and Robinson, A. W., Trends in Bottom Construction: Amer. Inst. Min. and Met. 
Eng. Proc., Open-Hearth Conference, 1947, pp. 214-217. 


PRICES 


According to E&MJ Metal and Mineral Markets, the price of 
maintenance-grade dead-burned magnesite rose from $22 per ton to 
$24 during the latter part of 1947. The Westvaco Chlorine Products 
Corp. quoted prices of its magnesias (carlots, f. o. b. California) as 
follows: 1946 prices for bulk and powdered caustic-calcined magnesite 
($61.50 and $67.50 respectively) prevailed until December 1, 1947, 
when they were advanced to $64 and $70. Calcined (sea-water) 
magnesia, bulk—$54, powdered—$60 remained at the same levels as 
in 1946. Sea-water periclase, bulk, 90 percent, advanced from $40 
to $43 on July 1, 1947, and on October 1 to $45.50 per short ton. 

According to the Oil, Paint and Drug Reporter, magnesium hydrox- 
ide, medicinal grade, was quoted at 29 to 30 cents per pound in 1947, 
as in 1946; magnesium carbonate, technical grade, bags, carlots, 
Northern Atlantic States at 7% cents per pound, as in 1946; mag- 


- 4 American Institute of Mining and Metallurgical Engineers, Proceedings of the Thirtieth Conference, 
National Open-Hearth Committee, Iron and Steel Division: April 1947, pp. 202-221. 
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nesium carbonate, U. S. P. grade, increased from 8 to 9 cents per 
pound; magnesium chloride, flake, barrels, carlots, works, at $37 per 
ton, as in 1946. Epsom salts, technical, crystals, bags, carlots, 
increased from $2.05 to $2.30 per 100 pounds. 


FOREIGN TRADE 


Before the war substantial quantities of magnesium compounds— 
particularly magnesite from Austria and Manchuria—were imported 
into the United States. Difficulties in foreign countries and rapid 
development of the industry in this country in recent years have 
discouraged this trade; and, as shown in the accompanying tables, 
receipts in 1947 were very small. 


Magnesite imported for consumption in the United States, 1945-47, by countries 
[U. S. Department of Commerce] 


1945 1945 — 1947 
Country | 
| Short | value | Short | value Short | Value 
CRUDE MAGNESITE 
Malta, Gozo, and Cyprus.................]. --...-...|- --- ------ (1) A, A 
e AAA AA A 1 BO A APA 
E uet 1 MIT oes A 
LUMP CAUSTIC-CALCINED MAGNESITE 
Te EE (1) $0 A DEE (1) $10 
o A com sn oe A ARES ee caret pere e coi 52 
ni SHEMALE ee Ae Ree AO 443 | 11,820 429 | $11,318 498 19, 479 
dd A A IN AO MAN AAA 15 1, 198 
443 | 11,829 429 | 11,318 514 20, 739 
GROUND CAUSTIC-CALCINED MAGNESITE 

y AAA A AAA aMaaMMaMaMMMMa 5 75 $175 

United Kingdom. ee 2 $305 7 1, 192 10 ; 
2 305 12 , 667 12 1, 717 

DEAD-BURNED AND GRAIN MAGNESITE AND PERICLASE 

¿AA iun 33 $1024 A, AAA So E, dE 
a ee Ee 746 72, 788 1, 873 | $182, 574 1,745 | $170,216 


KREE ee 1707 1. 380 701. eer DERRAME: gt Eege 
United Kingdom EE, EE AMI AAA A 2 216 


5,506 | 234, 519 1,873 | 182, 574 1, 747 170, 432 


1 Less than 1 ton. 


819094—49—— —2 


738 MINERALS YEARBOOK, 1947 


Magnesium compounds imported for consumption in the United States, 1943-47 


[U. S. Department of Commerce] 


Oxide or cal- | Magnesium Marne um Magnesium Marnen umn 
cined carbonate, (anhydrous sulfate compounds, 
T magnesia precipitated and n. s. p. f.) (epsom salts) n. s. p. f.l 
Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value 
AAA (2) $1 122 ($17,730 |........|........|...-----|-------- 21 | $16, 645 
1044 WEE 30 | 9,485 151 | 26,703 |........|..-..--.- 22 | $1,812 22 12, 799 
AAA A PE 66 | 15, 836 2 $222 (3) 2 23 18, 938 
TT 50 | 16, 205 145 | 23, 428 38 | 1,539 | o 2 11 
A A (4) 20 136 | 34, 799 3 348 (5) 5 6 4, 335 


1 Magnesium silicofluoride or fluosilicate and calcined magnesium sulfate included with “Magnesium 
salts and compounds, n. s. p. f." 

2 50 pounds. 

3 20 pounds. 

4198 pounds. 

5 138 pounds. 


WORLD REVIEW 


World magnesite production statistics, so meager that they were not 
tabulated in issues of this chapter since that reviewing 1939, are now 
sufficiently representative to present in the accompanying table. 

Austria.—Discovery of a deposit of magnesite at Fieberbrunn, 
Austria, has been reported.’ 

Germany.—Reports of Allied technical teams indicate that in 
Germany basic roofs for open-hearth steel furnaces have been successful. 
In the Mannesmann Werke, 8 or 9 suspended basic roofs were tried 
in two 75-ton furnaces, and roof life commonly was from 600 to 800 
heats. One roof, however, built with magnesia brick containing 25 
percent chromic oxide (from Turkish chromite) gave 2,923 heats and 
produced 220,000 tons of steel. In laying up the basic roofs, pieces of 
sheet steel were placed between the brick. This performance com- 
pares with 250 to 350 heats for silica-brick roofs. The investigators 
considered the furnace conditions to be less severe than those in this 
country.’ | 

India.—Magnesite occurs in Mysore, Rajputana, Kashmir, Baluchi- 
stan, and Bihar, but the best deposits are said to be in the Salem 
district of Madras. The Salem deposits occur over an area of 300 
acres and reserves have been estimated as sufficient to last 200 years 
onfthe basis of present-day requirements.’ 

Poland.—In 1947, about 1,112 tons of caustic-calcined magnesite, 
and 3,802 metric tons of raw magnesite were produced from mines 
at Sobotka, near Wroclaw. 

$ The Chemical Age, vol. 62, No. 1467, Aug. 23, IHT D: 227. 


6 Brick and Clay Record, vol. 110, No. 1, January 1947, pp. 66, 68. 
‘Bureau of Mines, Mineral Trade Notes, vol. 25, No. 2, August 1947, p. 31. 
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MISCELLANEOUS SALINES 
CALCIUM CHLORIDE 


Since 1943, sales of natural calcium (and calcium-magnesium) 
chloride have been increasing steadily, and a new record was estab- 
lished in 1947. 

Exact statistics on the pattern of use of calcium chloride are not 
available. However, as calcium chloride is very hygroscopic, the 
principal use is in stabilizing soil road surfaces and suppressing dust. 

The coal industry is probably the second-largest consumer. Large 
tonnages of calcium chloride are used in dustproofing coal, and in 
heavy-media solutions used in coal washing. Experimental work is 
progressing in the use of the calcium chloride in conjunction with a 
wetting -— to control dust in coal mines. A surprisingly large 
tonnage of calcium chloride is used as an antifreeze in the weightin 
solutions with which tractor tires are filled. Another substantia 
market is in ice control—the calcium chloride being mixed with the 
sand or other abrasive material to prevent freezing in the stock pile, 
and to assist in the embedding of the abrasive grain into an icy surface. 
Refrigeration brines also consume a considerable quantity. Addition 
of calcium chloride to concrete (2 per cent) does not prevent freezing 
but it does assist in curing. Other uses include air drying, and a variety 
of freezeproofing applications—for example, 5 pounds of calcium 
chloride per gallon added to the water in & fire barrel is said to give 
protection down to 60? F. below zero and also reduce evaporation losses, 


Calcium chloride and calcium-magnesium chloride from natural brines sold by 
producers in the United States, 1943—47 


[In terms of 75 percent (Ca, Mg) Cls] 


Year Short tons Value Year Short tons Value 
T04 WEE e Retos 199,796 | $1,549,565 || 1946... ...------- 202,147 | $2,278,954 
Ly E De 200, 964 1,621, 227 || 1047.............--.....--- 271, 206 2, 650, 205 
EE 218, 320 1, 818, 219 


Calcium chloride imported for GE CEET and exported from the United States, 
7 


[U. S. Department of Commerce] 


Imports Exports 
Year —————— — CR 
Short tons Value Short tons Value 
1048 hess Sco oci Gee s Sees A 8, 000 $102, 080 12, 725 $424, 933 
br TEEN 2, 761 35, 125 8, 535 234, 329 
1945............- aM cc ee 4, 040 51, 409 6, 871 188, 141 
DI CERNI A A 1, 313 14, 587 10, 073 367, 993 
p yp e MESS c EDU DRIN PETS 250 5, 514 11, 955 502, 818 


The following firms produced calcium chloride (and calcium- 
magnesium chloride) from natural brines in 1947: California Rock 
Salt Co., 2436 Hunter Street, Los Angeles 21, Calif., plant at Amboy, 
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Calif.; Dow Chemical Co., Midland, Mich.; Hill Brothers Chemical 
Oo, 2159 Bay Street, Los Angeles 21, Calif., plant at Amboy, Calif.; 

Michigan Chemical Corp., St. Louis, Mich.; National Chloride Co., 
Amboy, Calif.; Rademaker Chemical Corp., Eastlake, Mich.; Desert 
Properties Co., Frank Thomas, receiver, 374 Court Street, San 
Bernardino, Calif., plant at Amboy, Calif.; and Westvaco Chlorine 
Products Corp., South Charleston, W. Va. ` | 


BROMINE 


The major use of bromine is in making ethylene dibromide, which 
is mixed with tetraethyl lead to form “ethyl” gasoline antiknock 
compound. Minor quantities of bromine are used in photographic 
emulsions and laboratory reagents. After hostilities ceased there was 
a sharp drop in sales of bromine owing to reduction in military require- 
ments. In 1947, however, the civilian demand for gasoline reached 
unprecedented levels; consequently, bromine sales increased 83 per- 
cent over 1946 to 78,177,650 pounds. An automotive development 
that may strongly affect the demand for bromine is the trend toward 
higher-compression engines which require higher-octane gasolines than 
are now commonly used in passenger cars. 

A paper on solution of the sulfur dioxide control problem in sea- 
water bromine plants was presented before the second national con- 
ference of the Instrument Society of America, Chicago, Ill., September 
8-12, 1947. E 


Bromine and bromine in compounds sold or used by producers in the United 
States, 1943-47 | 


Year Pounds Value Year Pounds Value 
e AA 94,085, 937 | $19, 107,065 || 1048 .-.---.-0....... 1 42,780,925 | $8, 560, 434 
10446 WEE 102, 112, 462 19, 712, 819 || 1947... 2-2 ---------- 78, 177, 650 14, 837, 104 
Mee 79, 709, 857 | 14, 796, 229 
1 Revised figure. 


Bromine and bromides sold by primary producers in the United States, 1946-47 


1946 — 1947 
Pounds Pounds 
| Value Value 

Gross Bromine Gross Bromine 

welght content ! 3 weight content ! 
Elemental bromine........... 2, 657,355 | 2,657,355 $423,353 | 2,316,192 | 2,316,192 $358, 374 
Sodium bromilde 1, 796, 557 | 1,395,027 339, 579 | 1, 225, 213 951, 377 235, 091 
Potassium bromide........... 2, 596,680 | 1,743,671 512,056 | 3,015,145 | 2,024,670 608, 577 
Ammonium bromide. ........ 541, 926 442, 103 119, 443 509, 163 415, 375 118,047 
Other bromides, including | 


ethylene dibromide......... 43, 353,081 | 36, 542, 769 | 7,166,003 | 85, 597, 321 
50, 945, 509 | 42,780,925 | 8,560, 434 | 92, 663, 034 


72, 470, 036 


13, 517,015 
14, 837, 104 
3 Calculated as theoretical bromine content present in compound. | 

3 Revised figures. | 

$ Chemical Engineering, vol. 54, No. 10, October 1947, p. 102. 
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Ethyl-Dow Chemical 'Co., Freeport, Tex., pioneer producer of 
bromine from sea water, was again the largest producer. The 
Dow Chemical Co., Midland, Mich., second largest producer, re- 
covered bromine from Michigan well brines as a byproduct of mag- 
nesium and calcium chlorides. American Potash & Chemical Corp., 
Trona, Calif., producer of bromine from Searles Lake, has announced 
plans to market potassium bromide, a medicinal drug. Westvaco 
Chlorine Products Corp., Newark, Calif., recovered bromine from sea- 
water bitterns. The following produced bromine from well brines: 
Great Lakes Chemical Corp., Filer City, Mich.; Michigan Chemical 
Corp., St. Louis, Mich.; Morton Salt Co., Manistee, Mich.; Rade- 
maker Chemical Corp., Eastlake, Mich.; and Westvaco Chlorine 
Products Corp., South Charleston, W. Va. | | 

Imports of bromine and bromine compounds are reported to have 
totaled 131 pounds, and exports of bromine, bromides, and bromates 
totaled 896 short tons valued at $586,845. 

According to Oil, Paint ànd Drug Reporter, potassium and sodium 
bromides, U. S. P., granular, 500-pound barrels, works, were quoted 
at 33-34 cents a pound at the end of 1947. In 1946 the price quoted 


was 25 cents a pound. . 
IODINE 


"The United States obtains its supply of iodine in part from domestic 
sources and in. part from Chile. Domestic production statistics may 
not be published, as there were only two producers in 1947. "The 
most recent year for which figures may be published is 1937; in that 
year output -totaled: 299,286 pounds— substantially lower than the 
rates attained more recently. 'The two active operators—Dow 
Chemical Co., Midland, Mich. (plant at Seal Beach, Calif.), and 
Deepwater Chemical Co. Ltd., Victoria Avenue, Compton, Calif.— 
recovered iodine from oil-well brines. 

Although substantial quantities of iodine are obtained from domestic 
sources, our principal supply comes from Chile. Todine from Chile is 
imported by the Chilean Nitrate Sales Corp. As large stocks are held 
in the United States, import statistics do not reflect from year to year 
the variations in consumption. Imports in 1947 were at near record 
levels—over 10 times as great as in 1945. | 

Imports of iodine are shown in an accompanying table. Exports 
of iodine, iodates and iodides totaled 179 short tons valued at $718,278. 


Crude iodine imported for consumption in the United States, 1943-47 


[U. 8. Department of Commerce] 


Year | Pounds | Value Year | Pounds Value 
1043 a sie Zo il 2, 744, 930 $3, 041,609 || 1946....-..-------------0- 886, 578 $976, 190 
£044 A A 1, 204, 303 1, 321, 274 || 19047...................... 2, 260, 506 2, 756, 888 
1045... od leno d op. 220, 526 232, 070 | 


: According to the Oil, Paint. and Drug Reporter, prices of iodine, 
crude, 150-pound kegs, ex-warehouse Staten Island, mcreased from 
* Pit & Quarry, vol. 40, No. 3, September 1947, p. 83. 
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$1.425 per pound in January 1947 to $1.729 in December. Resub- 
limed iodine, 5-pound bottles or jars, increased from $2.10 per pound 
in January to $2.35-$2.65 in December. 


SODIUM COMPOUNDS 


Sodium Carbonate.—During 1947 the demand for sodium carbonate 
was extremely great and production capacity of both “natural” and 
“manufactured” soda ash was increased. Output of natural sodium 
carbonate reached a record total of 293,051 tons—36 percent more 
than in 1946. 

Natural soda ash was produced in California by the following com- 
panies in 1947: American Potash € Chemical Corp., Trona, Calif.; 
Natural Soda Products Co., 506 Central Tower Building, San Fran- 
cisco 3, Calif., plant at Keeler; Permanente Metals Corp., Kaiser 
Building, Oakland, Calif., plant at Lone Pine; Pittsburgh Plate Glass 
Co., Columbia Chemical Division, Bartlett, Calif.; and West End 
Chemical Co., 608 Latham Square Building, Oakland 12, Calif., 
plant at Westend. 

Early in 1947 the American Potash & Chemical Corp., contracted 
for construction of a $3,800,000 plant which will increase its output 
of soda ash approximately 70 percent. Permanente Metals Corp. 
began producing at their recently completed soda plant at Owens 
Lake, Calif., in February 1947. Development of the deposit of 
trona by the Westvaco Chlorine Products Corp., at Green River, 
Wyo., was somewhat delayed. However, it was expected that 
production would begin early in 1948. | 

A report describing supply and demand for soda ash and other 
sodium compounds.in Oregon and southern Washington was pub- 
lished in 1947.!! | E ee os 


Natural sodium sulfates and sodium carbonates sold or used by producers in the 
| United States, 1943-47 l 


Sodium sulfates ! Sodium carbonates? _ 
Year DER TEE VIA SEA 
Short tons Value Short tons ` Value 
UE 160, 622 $1, 553, 549 165, 993 $2, 544, 086 
AS SEE Sate aoe O adit ie oe 168, 923 1, 577, 982 184, 826 2, 869, 243 
IUD ec ties Sean eae ED ee 178,196 |. 1,525,159 194,045 | 3,034,118 
DOIG A aah ts oe 198,781 | 1,695,413 215, 625 ` 3, 427, 086 
EE , , 257, 204 3, 329, 094 293, 051 5, 862, 178 


1 Tonnage figures for sulfates include Glauber’s salt converted to 100 percont NasSO, basis. 
3 Soda ash and trona. | | | 


The large tonnage of natural sodium carbonate produced in the 
United States is an important factor in the supply, but the bulk comes 
from plants processing sodium chloride by the ammonia-soda process. 
Production statistics of sodium carbonate by the ammonia-soda proc- 

10 Ceramic Industry, vol. 48, No. 6, June 1947, p 


. 96. 
11 Ladoo, Raymond B., Sources of Soda Ash and Other Sodium Compounds for Columbia River Basin 
Industry: Raw Materials Survey (Portland, Oreg.), Rept. 2, September 1947, 28 pp. 
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ess for the last 5 years, according to the Bureau of the Census, are: 
1943, 4,407,600 short tons; 1944, 4,538,398; 1945, 4,375,017; 1946, 
4,284,231; and 1947, 4,519,144 tons. 

The consumption pattern of sodium carbonate, as estimated by 
Chemical Engineering, is shown in the accompanying table. 

The price of soda ash, light, calcined, bags, de Pro works, was 
kop at $1.20 to $1.30 a hundredweight in 1947, according to Oil, 

aint and Drug Reporter. The 1946 price was $1.20. ` 


Estimated consumption of sodium carbonate in the United States, 1943-47, by 
industries, in short tons l 


[Chemical Engineering] 

Industry 1943 1944 1945 1946 1947 
BATTER 1, 200, 000 | 1,290,000 | 1,320,000 | 1,400,000 1, 440, 000 
sote: t a PENSEE ie A A E 150, 000 162, 000 150, 000 120, 000 135, 000 
Caustic and blearbonate 1,010,000 | 1,033,000 | 1,114,000 | 1,128,000 1, 130, 000 
Other chemicals. `. ........................- 950,000 | 1,025, 000 960, 000 910, 000 1, 030, 000 
Cleansers and modified sodas... ........... 85, 000 100, 000 110, 000 125, 000 130, 000 
Pulp and aner ------------- -MMM 155, 000 170, 000 175, 000 190, 000 220, 000 
Water softenerg -2000an 95, 000 110, 000 100, 000 90, 000 100, 000 
Petroleum refining.......................- 20, 000 22, 000 24, 000 20, 000 22, 000 

11 GE 58, 000 61, 000 68, 000 77, 000 71, 000 
Nonferrous metallurgy...................- 450, 000 320, 000 200, 000 140, 000 190, 000 
WX DOGS EE \ 370. 000 { 79, 000 70, 000 67, 000 92, 000 
Miscellaneous. .........................-.- d 320, 000 290, 000 223, 000 240, 000 

4, 543, 000 | 4,692,000 | 4,581,000 | 4,490, 000 4, 800, 000 


Sodium Sulfate.—Sales of natural sodium sulfate also established a 
new record in 1947, the total being 257,294 short tons, a 29-percent 
increase over 1946. "This salt is used principally in the manufacture 
of kraft paper and glass, in stock feeds, as & flux in metallurgy, and 
in soapless detergents. 

It has been reported that kraft pulps and paper took nearly four- 
fifths of the total salt cake consumed in 1946, whereas in the late 
twenties this market consumed less than one-third of the total. It 
was estimated that production increase of at least 200,000 tons per 
year will be necessary by the end of 1948 to satisfy the needs of the 
anticipated expansion in output of kraft pulp and detergents.” 

The following firms reported production of natural sodium sulfates 
in 1947: American Potash & Chemical Corp., Trona, Calif.; Arizona 
Chemical Co., 30 Rockefeller Plaza, New York 20, N. Y., plant at 
Brownfield, Tex.; Dale Chemical Industries, Inc., 4031 Goodwin 
. Avenue, Los Angeles 26, Calif., plant at Dale Lake, Calif.; Iowa Soda 
Products Co., Council Bluffs, Iowa, plant at Rawlins, Wyo.; Ozark- 
Mahoning Co., P. O. Box 449, Tulsa 1, Okla., plant at Monahans, 
Tex.; and Wm. E. Pratt, P. O. Box 738, Casper, Wyo. | 


13 Chemical Industries, vol. 60, No. 6, June 1947, p. 967. 
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Production of sodium sulfate in the United States, 1941-47, in short tons 


[U. S. Bureau of the Census] 


Glauber's 


Total 


752, 477 
842, 615 
853, 616 
866, 086 
1, 835, 493 
527, 746 817, 472 
627, 331 135, 088 960, 382 


1 Includes natural sodium sulfate as shown in table in sodium carbonate section of this chapter. 


Domestic salt cake prices increased during 1947 from $15 to $20-$26 
a short ton, bulk, works; anhydrous sodium sulfate from $1.70 to 
$2.10 per hundredweight, works; and Glauber’s salt from $1.05-$1.45 
to $1.25-$1.75 per hundredweight in 1947, according to Oil, Paint 
and Drug Reporter. Natural salt cake generally sells at prices some- 
what lower than list quotations. 


Sodium sulfate imported for consumption in the United States, 1943-47 


[U. S. Department of Commeroce] 
Crystallized 
Crude (salt cake) (Glauber’s salt) Anhydrous 


Short Short 
tons Value ns tons Value 


22, 446 
49, 157 


Sodium Metal.—As sodium metal is produced by only two firms in 
the United States, statistics of output cannot be published. The 
Ethyl Dow Corp., 405 Lexington Avenue, New York, N. Y., produces 
sodium at Baton Rouge, La., for use in the manufacture of tetraethyl 
lead, the gasoline antiknock compound. E. I. du Pont de Nemours 
& Co., Inc., Wilmington, Del, produces sodium at Niagara Falls, 
N. Y., and sells it for a wide variety of uses, such as in the manufacture 
of sodium cyanide, sodium peroxide, drugs, pharmaceuticals, and 
metal refining. 

The price of sodium metal in 1947 was 15 cents & pound in drums, 
carlots, works, the same as in 1946. 
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BORATES 


Production of boron minerals again established & new record in 
1947, exceeding the previous high set in 1946 by 12 percent (B,O; basis). 


Salient statistics of the boron-mineral industry in the United States, 1943-47 . 


1943 1944 1945 1946 1947 
Sold or used by producers: ! 
hort tons: 
Gross weight...................... 256, 633 271, 586 325, 935 430, 689 501, 935 
B303 content. ..................... 87, 600 91, 700 104, 600 129, 800 145, 700 
AA sette $6, 401, 507 | $6, 579, 587 | $7, 635, 365 | $9, 575,866 | $11, 844, 108 
Imports for consumption (refined): ? 
AA A A DEE? 1, 344 100, 567 2, 000 
D'Y AAA AAN AA EA st $491 $4, 077 $747 
Exports: 
Short LE 27, 118 32, 759 43, 475 53, 303 85, 736 
ee EE $1, 350, 834 | $1, 601, 014 | $2,059, 510 | $2, 644, 760 | $4, 651, 642 
Apparent consumption: ? 
o AAA 229, 515 244, 827 4 282, 461 377, 436 416, 200 


1 Borax, anhydrous sodium tetraborate, kernite, boric acid, and colemanite. 
:3 A]so 525 pounds of crude valued at $7 in 1943. 

3 Quantity sold or used by producers plus imports minus exports. 

4 Revised figure. 


In 1947 the following firms reported production of boron minerals: 
American Potash & Chemical Corp., Trona, Calif., on Searles Lake; 
Pacific Coast Borax Co., 510 West Sixth Street, Los Angeles 14, Calif., 
mine at Boron; Pittsburgh Plate Glass Co., Columbia Chemical 
Division, Bartlett, Calif.; United States Borax Co., 510 West Sixth 
Street, Los Angeles 14, Calif., mine near Shoshone; and West End 
Chemical Co., 608 Latham Square Building, Oakland 12, Calif., plant 
at Westend, on Searles Lake. | 

American boron compounds are in wide demand throughout the 
world. In 1947 about 17 percent of the output was exported. 

The price of technical borax, 99% percent, granular, bulk, carlots, 
freight allowed, was $44.50-$47.50 a short ton in 1947, the same 


as in 1946. | 


Manganese 


By NORWOOD B. MELCHER 


GENERAL SUMMARY 


ANGANESE ore was generally available in adequate quantities 
M during 1947. Considerable hesitancy on the part of buyers in 
signing new purchase contracts for manganese ore caused sellers 
of foreign ore to reduce prices substantially during the course of the 
year. Quoted prices for standard (48-percent Mn) ore, which approx- 
imated 70 cents per unit, eastern ports, at the beginning of the year, 
were quoted as low as 65 cents in the closmg months. Nevertheless, 
industry stocks, which were low at the beginning of the year, increased 
only slightly and actually decreased Kam 20 percent relative to 
consumption. | 
The import duty on manganese ore continued at % cent per pound 
of contained manganese during 1947 (a rate that had been in effect 
since January 1, 1936, under the Brazilian Trade Agreement) but was 
reduced in October 1947 to Y cent per pound effective January 1, 
1948, as a result of the Geneva conference of the International 'Trade 
Organization. Stocks of ore in bonded warehouses at the end of 1947 
totaled 455,425 short tons, an increase of 28 percent over the previous 
year. Thus, approximately 100,000 tons of manganese ore received 
1n 1947 were to be withdrawn for consumption at the lower duty. 


Salient statistics of the manganese industry in the United States, 1943-47, gross 
weight in short tons | 


Manganese ore (35 percent or more Mn): 
Mine shipments: . 


Metallurgical ore...................... 195, 096 241, 170 174, 295 134, 381 125, 428 
Battery Olea cueca ra a 9, 973 6, 224 . 8,042 18,295 | . 6, 189 
Miscellaneous ore...................... 104 222, |:5::25:9 5258 1 959 10 
Total mine shipments. .............- 205, 173 247,616 | 182,337 143, 635 131, 627 
General imports. .......................- 1,429,599 | 1,157,932 | 1,461,945 | 1,749,223 I, 541, 818 
Consumption...........................- 1,588,323 | 1,593,098 | 1,485,850 | 1,136,087 1, 418, 261 
Ferromanganese: 
Domestic production... 702, 484 702, 632 619, 760 491, 973 614, 626 
Imports for consumption. ...............- 2, 302 4, 199 35, 521 32, 130 81, 307 
EXDOLS. 2.22: 2: Roo cerEsobadcszs 12, 510 600 836 2, 951 20, 168 
Consumption.........................-.. 736, 288 730, 491 641, 622 501, 260 432, 619 
Spiegeleisen: 
Domestic production...................- 149, 036 165, 530 139, 039 111, 696 134, 329 
Imports for consumption. ..............- 3, 254 3, 761 3, 146 B00 leuseneveswus 
o A A 314 202 2, 393 7, 513 305 
CGopnsumption. 176, 421 160, 497 148, 087 112, 700 120, 019 


1A small quantity of miscellaneous ore is included with battery ore. 
747 
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THOUSANDS OF NET TONS 
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FIGURE 1.—Imports and domestic production (mine shipments) of manganese ore, 1900-47. Statistics on 
imports shown in the graph represent general imports for 1900-33, imports for consumption adjusted for 
changes in bonded warehouse stocks for 1934-39, and general imports for 1940-47. 


Imports of manganese ore in 1947 decreased 12 percent from 1946 
and totaled 1,541,818 short tons. Notable among countries that de- 
creased shipments to the United States were Chile, Cuba, Gold Coast, 
and Union of South Africa. Chile shipped nearly 150,000 tons of ore 
in 1946, mainly from stock piles built up during the war, when shipping 
was not available; stocks were largely depleted in 1947, and much of 
the shipments was from current production. Cuba shipped in 1947 
only about one-third the 1946 quantity because reserves had been 
largely exhausted. Most Gold Coast 1947 shipments went to supply 
increased requirements of the United Kingdom, and shipments to the 
United States were only &bout half of the 1946 total. Shortages of 
Shipping equipment in the Union of South Africa resulted in 12 per- 
cent less ore being shipped to the United States in 1947 than in 1946. 
These deficiencies resulted in an increased reliance on ore from the 
Soviet Union and India during 1947. Improvements in rail facilities 
in India permitted a 13-percent increase in shipments to the United 
States, and offers for the sale of manganese ore from the U.S. S. R. 
resulted in & 37-percent increase in receipts of Russian material. "The 
Soviet Union supplied 21 percent of United States receipts in 1947. 

Production of manganese ore in 1947 in the United States and in 
Montana were virtually the same, as the State shipped nearly 99 
percent of the total ore containing 35 percent or over of manganese. 
Small shipments came from Arizona, Árkansas, Nevada, New Mexico, 
and Tennessee in 1947. Ferruginous manganese ore (containing 10 
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to 35 percent Mn) was shipped from Arizona, Arkansas, Colorado, 
Montana, Nevada, New Mexico, Utah, and Virginia; and manganifer- 
ous iron ore was shipped from Minnesota during the year. The 
result of a 6-year program by the Bureau of Mines on the treatment 
of western manganese ores was made public during 1947 ;' nearly 300 
samples of low-grade manganese ore from 12 Western States were 
examined during the period, of which approximately one-third proved 
to be amenable to concentrating to a high-grade manganese ore. 


RESERVES 


The following information on reserves of manganese in the United 
States was prepared by the Bureau of Mines and the Geological 
Survey and published in hearings before a subcommittee of the Com- 
mittee on Public Lands, United States Senate, Eightieth Congress, 
first session, 1947, pages 260-262. | 


Manganese is widely distributed in nature. Mineralogical occurrences have 
been reported in numerous places and in virtually every State. However, no 
deposits comparable in size and grade tothose found in the proupa producing 
countries of the world have been discovered in the United States. veral small 
deposits of higher-grade material that could be used directly or converted to usable 
grade by simple concentration methods have been found; but as previously 
stated, most of them have been exhausted. The United States does possess 
several large deposits of low-grade material which in the aggregate contain very 
large quantities of manganese that could be recovered under improved technology, 
higher prices, or both. * * : | 

[The accompanying table] gives estimates of the reserves and probable rate of 
production of manganese in the United States under various economic and: 
technologie assumptions. It is estimated that there are, in the United States, . 
about 10,000,000 ong tons of material of such nature, grade, and availability 
that it can be treated under the special arrangements and prices established by 
the Metals Reserve Company during the war. These included a base price of 
$1 per long-ton unit for ore containing 48 percent or more of manganese. Ap- 
proximately 2,000,000 long tons of metallic manganese could be recovered from 
this reserve. Most of the ore is in four districts— Butte and Philipsburg, Mont; 
Three Kids, Nev; and Batesville, Ark. Other deposits are in the Cartersville 
district of Georgia, and in Virginia, California, New Mexico, Tennessee, Utah, 
Arizona, and Washington. The present outlook for teehnologic improvement 
indicates that this reserve might become available at 75 cents a unit or less 
within a decade. Were the price of manganese to drop from $1 a unit to the long- 
term &verage of less than 50 cents, the reserves of available material probably 
would not exceed 500,000 tons of metallic manganese. 


Estimated reserves and probable rate of production of manganese in the United 
States 


aci sen Reserves (tons of metal. | Possible annual produc 
DEELER EDAD GO CC EU, lic manganese) E rate (tons of ferro- 
Genera] ` Price per unit | - i grade) 
Average peacetime conditions | $0.50 and less....| Sp. ---------------- Maximum of 25,000. 
with technology as in 1944. ` 
Wartime conditions similar to 1944.| $1............... 2,000,000 LL -..---------- 200,000 to 250,000. 
Conditions of dire need, price no IS 50,000,000 to 75,000,000.-.| To fill requirements. 


object. 


1 Under normal peacetime conditions, with the improvements that have been made and further improve- 
ments that will be made in the next decade in the technology for treating low-grade manganese ores it is 
not unreasonable to expect that this reserve might become available at a price range of 50 to 75 cents per unit. 


1 Shack, C. H., and Poole, H, G., Beneficiation of Western Ores: Burean of Mines Rept. of Investigations 
4117, 1947, 38 pp. 


BT 
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In addition to the limited amount of manganese recoverable at $1 a unit or 
less, several hundred million tons of low-grade material is available, containing 
1 to 10 percent manganese, from which manganese could be obtained by known 
processes at high costs. The manganese content in these resources equals 
50,000,000 to 75,000,000 tons, which would be adequate to supply domestic 
needs for many decades if it could be made available economically. The deposits 
included in this group are found in the Cuyuna range, Minn; eastern Aroostook 
County, Maine; Artillery Peak district, Arizona; Chamberlain, S. Dak; and the 
Three Kids district, Nevada. The Cuyuna reserves, consisting of manganiferous 
iron ore, which is now: used in the production of manganiferous pig iron and 
spiegeleisen, probably will continue to be used for this important purpose. 


DOMESTIC PRODUCTION 


The following table shows the various types of manganiferous ma- 
terials shipped by domestic producers from 1943 to 1947. | 


Manganiferous raw materials shipped by producers in the United States, 1943-47, 
in short tons 


Metallurgical ore Miscellaneous ore 

udi x pee ES 
Year Manganese | Ferruginous | Manganifer- porton 
ore (35 per- | manganese | ous iron ore | Manganifer- "Mi e Do 
cent or more | ore (10 to 35 | (5to 10 per- ous zinc resid- more Mn p Mn 
Mn) percent Mn) | cent Mn) uum 

1943. ......... 195,090.| — . 468,862 | 1,251,275 270,328 | 112,704 104 |........-- 
1944 ......... 241, 170 296, 981 1, 190, 476 247, 402 6, 224 222 155 
1945..........- 174, 295 114, 327 1, 408, 527 224, 331 8, 042 AA eer 
1948 ......-- ^ 134,881 3 100, 402 1, 070, 694 205, 786 3 8, 295 3 959 87 
19047. ....-...-- 125, 428 128, 562 1, 044, 961 221, 547 6, 189 10 832 


1 Includes 2,731 tons containing 27 percent Mn. 
2 Revised figure. - . 
3 A small quantity of miscellaneous ore is included with battery ore. 


Shipments of various grades of manganese-bearing ores during the 
last 5 years are given by States in the following tables. In addition, 
battery and miscellaneous ores were produced intermittently in 
California, Georgia, Montana, South “Carolina, Tennessee, and 
Virginia, and manganiferous zinc residuum was produced from New 
Jersey zinc ores. 7 


Metallurgical manganese ore shipped from mines in the United States, 1948-47, 
by States, in short tons 


State 1943 | 1944 | 1945 | 1946 | 1947 State 1044 | 1945 | 1946 | 1947 

Ala onines dun cue 221. o neces RA 5 ace, NAS oes AA d ea ous 
Ariz......... 5,779| 8,519| 1,093]....... e o d 312, 1,400 41 78|.-....- 
ATE... 5, 319} 7,109) 6,663| 1,101 841|] S. Dak.......] 12|]...... E E A E 
Cat -eiin 20, 604| 21, 540} 1,668].......]....... enn......... z No IEA. EA 39 
0) lo EA 2 06 cunis obese AA A LR MES cuui 91 JUI s scc A AA 
E 1: ED 2, 467| 1,135| 1,056|.......|.......- e EEN 7,040} 20,034] 8, 566 rYA N A 
Idaho........ e i A Herm MESE NM Wash........ 7,731| 5,199] 0,994| 1,424|....... 
MO... JE: A E AA E Wen 1 A AN A E 
Mont........ 130, 789/153, 665/143, 888/129, 227/123, 490 ——_+ | —A, — ege eg 
Nev...------ 10, 451| 21, 799 960; 1, 07 l 195, 096/241, 170/174, 295/134, 381|125, 428 
‘ his E y 273| 3,334; 1,166 858 
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Ferruginous manganese ore shipped from mines in the United States, 1943-47, 
by States, in short tons 


Bt A 498 320 50|....... 621| N. Mex...... 72, 967/100, 683| 85, 744| 72, 299| 97, 007 
ATE arene 8, 207| 14, 755| 14, 806} 1,964| 2,094|| N. C......... RRE terc. O ad 
Calif......... 8, 492| 4, 598 jj^ OD: A SM OMNES 155 eg oo Sees lores tenses 
C010: 1o DEE, BE 47|...-.-- 37|| Tenn......... 803| 6,779| 1,000|.......|......- 
Ga........... 5,835| 2,232|.......].......|.-..--- Utah........- 18| 32,141) 5,001| 7,903| 7,198 
Mich........ 70021. [une bir 1, 952|....... p We 12, 208| 4,419 392 87, 6,208 

inn........ 253, 779/122, 765) .._----|--.----|------- —| emeng |__| 
Mont 2, 041 781} 5,057} 3,816) 3, 671 471, 593/297, 136|114, 327/100, 489) 129, 394 
Nev......... 6,383| 7,492| 2,212, 12, 468| 13,117 


Manganiferous iron ore shipped from mines in the United States, 1943-47, by 
States, in short tons 


A A E ee eee 


Michigan MA NO AA 45, 689 1, 680 
IU MAA 1, 251, 275 | 1,144,787 | 1,406,847 | 1,070, 694 1, 044, 961 


1,251,275 | 1,190,476 | 1,408,527 | 1,070, 694 1, 044, 961 


MINING BY STATES 


Arizona.—The Walter H. Denison Manganese Co. shipped man- 
ganese ore containing (dry) 47.0 percent Mn, 4.3 percent Fe, 5.6 
percent SiO, and 0.09 percent P from the Long Valley mine in 
Coconino County during 1947. A small shipment of ferruginous 
manganese ore was also made from this property. 

Arkansas.—Most of the manganese-bearing ores shipped from 
Arkansas during 1947 came from various mines in Independence 
County operated by the Walter H. Denison Manganese Co. The high- 
grade ore from these mines averaged (natural) 51 percent manganese. 
C. C. Sims shipped some high-grade ore from a mine in the same 
county to blast furnaces in the Birmingham, Ala., district. | 

Colorado.—A small shipment of ore containing (natural) 23.06 per- 
cent Mn was made from a mine in Alamosa County by the Manganese 
Ore Products Co. of Almont, Colo. "This ore was shipped to blast 
furnaces at Geneva, Utah, for consumption. 

Minnesota.—Manganiferous iron ore shipped from Minnesota in 
1947 came from the Cuyuna range in Crow Wing County and from 
the Missabe Mountain mine on the Mesabi range, St. Louis County. 
The ore was relatively low grade, averaging 6 percent Mn in the 
natural state. 

Montana.—Montana supplied all of the battery and 98 percent of 
the metallurgical manganese ore shipped from domestic mines in 1947. 
The battery ore was produced and shipped from the Moorlight Group 
of mines by the Taylor-Knapp Co. and the Trout Mining Division of 
American Machine & Metals, Inc., both in the Philipsburg district. 
All of the metallurgical ore consisted of nodules shipped by the Ana- 
conda Copper Mining Co. from its plant at Anaconda, Mont. These 
nodules averaged (natural) 59.6 percent Mn; most was shipped to 
consumers in the Lower Lake region, and much was transported by 
rail to Upper Lake ports and transferred to Great Lakes ore boats for 
delivery to Lower Lake ports. Ore from the Anaconda operation was 
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mined in the Emma, Travona, and Orphan Girl mines at Butte; the 
crude ore from these mines ranged from 15 percent to 20 percent 
manganese. _ | 

Nevada.—Ferruginous manganese ore was shipped from Pershing 
County by the Charleston Hill National Mines Co. and the Black 
Diamond Mining Co., both from Golconda, Nev.; Western Alloys, 
Inc., shipped ferruginous ore from the Black Rock mine in Lander 
County. A small shipment of manganese ore from a mine in White 
Pine County was made by the Manganese Mining Co. A study of 
the concentration of the manganese ore from Las Vegas wash was 
described ? during the year. 

New Mexico.—Ferruginous manganese ore averaging (natural) 12 
percent Mn was shipped by the Luck Mining & Construction Co. 
from the Boston Hill mine in Grant County. This ore was shipped 
to the Colorado Fuel & Iron Corp., Pueblo, Colo. The United 
Mining & Milling Co. shipped manganese ore averaging (natural) 
44 percent Mn from its mine near Socorro. A description of the 
Ellis manganese deposits was presented.’ | 

Tennessee.—A small shipment of manganese ore averaging (natural) 
57.73 percent Mn was made by the Cleveland Manganese Co. from 
Bradley County during 1947, | 

Utah.—The manganese-bearing ore shipped from Utah in 1947 con- 
tained 10 to 35 percent manganese and originated in mines in Grand, 
Juab, Millard, and Piute Counties. These ores were shipped to 
blast furnaces at Geneva and Provo. The Drum Mountain Man- 
pu deposits * and the concentration of manganese ore from 

ooele County were described in reports issued during the year.’ 

Virginia.—No production of manganese ore was reported from 
Virginia in 1947. Shipments consisting of tailings and low-grade 
material averaging (natural) 22.63 percent Mn were made from 
the Old Dominion mine in Augusta County. These shipments were 
made by the Dominion Manganese Corp. 


CONSUMPTION AND STOCKS 


The consumption of manganese ore in 1947 increased 25 percent 
from the 1,136,687 tons used in 1946. In 1947, 91 percent was of 
foreign origin compared with 92 percent in 1946. Industrial stocks of 
manganese ore on hand December 31, 1947, increased only 1 percent 
over the 1946 total of 870,547 tons. | | 

The following table shows ores available for consumption in the 
United States in 1947, without adjustment for changes in consumer 
or Government stocks. 


2 Zimmerley, S. R., and Schack, C. R., Pilot-Mill Concentration of Las Vegas Wash Manganese Ore, 
Boulder City, Nev.: Bureau of Mines Rept. of Investigations 4123, 1947, 31 pp. 

: Russell, Paul L, Ellis Manganese Deposits, Sierra County, N. Mex.: Bureau of Mines Rept. of Investi- 
gations »4pp. 

4 : W. ,. Drum Mountain Manganese Project, Juab County, Utah: Bureau of Mines Rept. of 
Investigations 3993, 1947, 9 pp. 

5 Hussey, 8. J., Mitchell, T. F., and McAllister, J. A., Concentration of Oxide Manganese Ore from the 
Ophir Hill Mine, Ophir, Tooele County, Utah: Bureau of Mines Rept. of Investigations 4130, 1947, 6 pp. 
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Indicated consumption of manganiferous raw materials in the United States 
in 1947 


Ore containing 35 per- Gier Ore containing 5 to 10 


cent or more Mn percent Mn percent Mn 
Mn con- Mn con- 
Short tons Short tons tent Short tons tent 
(percent) |. (percent) (percent) 
Domestic shipments. ............... 131, 627 58.6 356, 941 15.7 | 1,044,901 6.0 
Imports for consumption. .......... 1, 297, 902 48.1 10, 730 29. 0 1 45, 785 (2) 
Total available for consump- 
y (0) EE 1, 429, 619 49.1 367, 671 16.1 1, 090, 746 (2) 


. 1 Estimated from consumption. 3 Exact manganese content unknown. 


The following table shows the actual tonnage of manganese ore 
(containing 35 percent or more manganese natural) and manganese 
alloys consumed during 1946 and 1947, by type of consumer, and 
stocks at the end of the year. | 


Consumption of manganese ore and manganese alloys in the United States, 
1946-47, and stocks Dec. 81, 1947, gross weight in short tons 


Consumed In stock Dec. 3], 1947 ! 
ine nding In bonded 
cluding on 
1946 1947 bonded | warehouses 
warehouses 
a e of manganese alloys and manganese 
metal: 
Manganese ore: ; 
RI ane TEEN 80, 503 116, 217 68, 579 |........- - 
Foren EE EE 972, 767 1, 216, 807 748, 368 440, 65 
Total manganese ore. -- 1,053, 270 | 1,333, 024 816, 947 440, 657 
nani NA ccs A E 40, 933 24, 546 
SIS IE A EE, A A 17,907 |...........- 
BillcomAngan6S0.......--2.22-2-o «2m cep scRRSoOR SOL VE MEER d (3) (2) 
Manganese briquets..........-----.-----.------------|----+-------|------------ (3) (2) 
Manufacturers of steel ingots and steel castings: ? 
Manganese ore: 
Domestic. .... uctor ucl og do E 2, 090 1,725 T88 EE 
Vue TEE 1, 679 3,005 1,785 WEE 
Total manganese ore. --.-.-..-------------------- 3, 769 4,730 2,079 El AA 
Ferromanganese: 
ebe SE 453, 158 676, 308 84,838 |..........-. 
AI eee 
nM uuu um ) 17,858 22, 182 3,944 | 
Total ferromanganese. ..-....--.-.-.------------ 471,016 | 698,490 88,782 |... _...-__- 
SDIOGROlLCISON cc cosioascnasonarancación atinada ne 90, 389 94, 916 26, 580 BEE 
Silicomanganese........---.-------------------------- 47,155 | | 61273 9,905 |.-....------ 
Manufacturers of steel castings: 4 
anganese ore: 
DOME Ci: pe eee aewsbasou den 274 355 A 
Forol Ae 431 507 ry dad A A 
Total manganese ore. ...-.......................- 705 862 1,080 |...........- 
Ferromanganese: 
High-carbon..- ————— 21, 780 24, 095 BE 
A cl Lll... 
Spp red pep RE Quad E OACI \ 918 1, 155 578 ES 
Total ferromanganese. - -------..----------------- 22, 698 25, 250 AY AD AMA 
Y EE 7, 751 9, 135 BING E EE 
Billeomanganese Lll ll. ll... 6, 999 8, 225 2.044 1 o 
EA. —3 ee | eee anaes 


See footnotes at end of table. 
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Consumption of manganese ore and manganese alloys in the United States, 1946— 
47, and stocks Dec. 31, 1947, gross weight in short tons—Continued 


Consumed In stock Dec. 31, 1947 1 
ep rr In bonded 
uding n 
1946 1947 bonded | warehouses 
; warehouses 
Manufacturers of pig iron: 

Manganese ore: 

Bj O, A € — 021 eer 

A A EKSE 10, 059 14, 997 10,077 APA 

Total manganese ore.......--.-.-.-..--------- -- 10, 059 14, 997 11,198 loo -------- 
Manufacturers of miscellaneous products: 

Ferromanganese: ! 

ME Caron. aA EON eee oL Mini LE 6, 362 6, 597 2,920 BE 
edium-earbon............ LL LL LL ee a 
Low-carbon DEEG ] l, 184 2, 282 1, 229 JA lk 
Total ferromanganese cL c LLL 7, 546 8, 879 4,055 |......... A 

REES 14, 560 15,968 | . 5,975 |..---------- | 

Buiicomanggnesge no 747 1, 035 5, 331 2, 108 

Manganese brioets 2... ccc c LL cllc 4, 834 9, 398 3, 498 290 

Manufacturers of dry cells: 

Manganese ore: " 
Rer d" -———-—————SÓ—— 8, 497 6, 727 919 j. ..-.- — 
WORIEN EE 39, 104 39, 629 28, 507 14, 768 

Total manganese ore. ooo 47,601 46, 356 29, 426 |- 14, 768 
Manufacturers of chemicals: | 

Manganese ore: 

Reien TEE 5, 096 70 814. EE 

EE 16, 187 19, 092 18, 509 |............ 

Total manganese ore. .-.-..........--.-.--------- 21, 283 19, 162 19,323 |....-------- 
Grand total: | 

Manganese ore: 

Domestie occ ss State uu UE De 96, 460 125, 094 72, 264 |........ Wess 
e EE 1,040,227 | 1,294,037 808, 283 455, 425 
Total manganese ore. ................ 2. LL Lc Ll. § 1, 136, 687 | 51, 419, 131 880, 547 455, 425 
Ferromanganese: 
eher Ee 481, 300 707, 000 Sio ET 
edium-cärbon. l2 j ; 
Iuuen \ 19900 — 25619 
Total ferromanganese. . ...................-.....- 501, 260 132, 010 141, 007 24, 546 

E rick Ua xc acre are mee IE 112,700 | 120,019 53,178 |...........- 

Silicomanganese...............-.. 2c lll cce lee ers 54, 901 70, 533 17, 780 2, 108 

Manganese briquets......................... l.l... 4, 834 9, 308 3, 498 200 


1 Excluding Government stocks. 
2 Included with “Manufacturers of miscellaneous products.” | 
3 Includes only that part of castings made by companies that also produce steel ingots. 
4 Excludes companies that produce both steel castings and steel ingots. 
5 The greater part of the consumption of ore was used in the manufacture of ferromanganese and silico- 
Gier Eer . Combining consumption of ore with that of ferromanganese and silicomanganese would result 
uplication. 


The use of manganese in steel making increased from 12.7 pounds 
per short ton of steel ingots in 1946 to 14.5 pounds in 1947. This 
increase was due largely to increased production of manganese-bearing 
steels, particularly the low-manganese (less than 1.65 percent Mn) type. 
Such steel is not ordinarily classified as alloy steel. Of the manganese 
used in steel during 1947, 13.0 pounds was in the form of ferroman- 
ganese, 0.4 pound as spiegeleisen, 1:0 pound as silicomanganese, and 
0.1 pound as manganese ore used directly. In 1946 the consumption 
of manganese contained in ferromanganese, spiegeleisen, silicomanga- 
nese, and manganese ore amounted to 11.1 pounds, 0.5 pound, 1.0 
pound, and 0.1 pound, respectively, per ton of steel. These data 
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apply to consumption of manganese in the manufacture of steel ingots 
and that part of steel castings manufactured by companies that also 
produce steel ingots. 

Electrolytic Manganese.—The Electro-Manganese Corp., Knoxville, 
Tenn.—only producer of electrolytic manganese in 1947—made 
3,499,181 pounds of this metal, all from foreign ores, during the year. 
Electrolytic manganese is used for a variety of purposes, ferrous and 
nonferrous. The Bureau of Mines did not produce any electrolytic 
manganese in 1947. | 

Ferromanganese.— The domestic output of ferromanganese in- 
creased 25 percent from 1946 and totaled 614,626 short tons. This 
alloy was produced at the following plants during the year: Bethlehem 
Steel Co., Johnstown, Pa.; Colorado Fuel & Iron Corp., Pueblo, 
Colo.; Electro-Metallurgical Co., Alloy, W. Va., Columbiana, Ohio, 
and Niagara Falls, N. Y.; E. J. Lavino & Co., Reusens, Va., and 
Sheridan, Pa.; Sloss-Sheffield Steel & Iron Co., North Birmingham, 
Ala.; Tennessee Products & Chemical Corp., Rockwood, Tenn.; 
Tennessee Coal, Iron & Railroad Co., Ensley, Ala.; and Carnegie- 
Illinois Steel Corp., Clairton and Etna, Pa. Of the 1,185,030 short 
tons of manganese ore used in the production of ferromanganese during 
1947, 9 percent was of domestic origin compared with 8 percent in 
1946. However, on a basis of the relative manganese content of foreign 
and domestic ore, 11 percent was made from domestic ore in 1947 
compared with 10 percent in 1946. The recovery of manganese 
from ore in making ferromanganese was 84.75 percent in 1947 com- 
pared with 85.01 percent in 1946 and 85.62 percent in 1945. 


Ferromanganese and spiegeleisen imported into and made from domestic and 
imported ores in the United States, 1946—47, in short tons 


1946 1947 
Manganese 
content 
Ferromanganese: 
lia y EE 65, 181 
Domestic production. ..............-- EE , 509 
From domestie ore (estimated) -....- ——— 55, 487 
um imported ore (estimated). ................... 428, M 
npo MEX ——— 
Ratio (percent) of Mnin ferromanganese of domestic ori- 
gintototalMninferromanganesemadeandimported.|............| 9.71 |...........- 10. 11 
Number of plants making ferromangasnese............| 11]|............| 12]|...........- 
a cry l 
have AAA AAA A 
Domestic production... ..............-..-.---.....-.- 29, 484 
From domestic ore. ............--....-..-.------.-- , 309 
From imported ore.............. PEU pU Ep n 


Tot 
Ratio (percent) of Mn in spiegeleisen of domestic ori- 
gin to total Mn in spiegeleisen made and imported. .|............ BOOM EN 99. 41 
` Number of plants making spiegeleisen................]| | 3]|..........—.]| 5]|........-.-- 
Total available supply of metallic manganese in ferro- 


manganese and spiegeleisen........................]............|] 485,689 |............ 578, 174 
Percent of available supply of manganese in— | ; 
Ferromanganese and spiegeleisen imported. ..........|............ „96 EE 11. 27 
Ferromanganese made from imported ore. ...........|............ SOD [LL RO ole 14. 03 
sis era i made from imported ore. ................|............ (OL Dioses oss . 03 
erromanganese made from domestic ore.............]............ "0.90. I. zacscesscete 9. 60 
apiogo eison made from domestic ore. . ...............|............ | BE 5. 07 
erro 


1 Estimated. 
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Ferromanganese produced in the United States and metalliferous materials con- 
sumed in its manufacture, 1943-47 | 


Ferromanganese produced Materials consumed (short tons) 
Manganese 


Manganese ore (35 ore used per 
Year Manganese contained | percent or more Mn, | Iron and podia 
natural mangani- 
ferous iron made (short 
ores tons) 
Percent | Short tons | Foreign Domestic 
1943 AA 78. 98 554, 828 | 1, 181, 929 199, 567 1, 684 1. 967 
EE 78. 62 552,429 | 1, 224 878 130, 886 1, 985 1. 930 
LEE 79. 00 489,603 | 1,111,075 120, 420 5, 364 1. 987 
TI MN 78. 69 387,112 | "883,383 80, 377 4, 829 1. 959 
1947- 78.67 | 483, 1, 075, 043 109, 987 1, 340 1, 928 


Manganese ore used in manufacture of ferromanganese in the United States, 
1943-47, by source of ore 


1943 1944 1945 1946 1947 
Mn Mn Mn Mn Mn 
con- con con- con- con- 
Source of ore TOSS tent, Gross tent Gross tent, Gross tent, Gross tent, 
weight | natu. | Weight | natu. | weight | naty. | weight tu. | Weight | natu- 
(short ral (shor t ral (shor t ral (short ral (short ral 
tons) | re, | tons) | (per- | tons | (per. tons) (per- tons) (per- 
cent) cent) cent) cent) cent) 
Dome fe opt ets 199, 567| 57.86] 130,886] 59.06] 120,420) 57.05}  80,377| 58.66} 109,987| 59.53 
oreign 
"Africa Ge A 340,985; 45.21] 290,684] 46.19] 280,264) 46.15} 323,225) 47.18] 313,027] 47.35 
o acd c 254, Sr Ha T 227,410| 41.02| 275,117| 41.19| 161,456) 40.98| 139,300| 40.49 
Chile............| 5837| 48.95|  464| 45.47|  5,498| 45.42 2 194| 47.45|  8,298| 47.23 
So iouis 194, 780| AR OU 241,582| 47.45| 257,521| 45.37| 165, 951 53| 74,102] 44.00 
India............. 345, 270| 49.13 49.0 , 432| 48.77| 207,769) 48.33] 369,101) 49.94 
Mexico........... 0, 41.03|  46,495| 41.15| 21,791| 43.86|  22,492| 47.23| 33,382| 41.16 
New Zealand. ...|.........]....... 44 BD E A EA ett EE, A 
Philippines, Re- 
public of. ...... 27, 233| 46. 04 EA AAA O A. once Ses 2, 196| 51. 64 
8. R....... 3,129} 4810 --.-.-...1.-..... 12, 452| 44. 49 296| 44.59| 135, 637| 47.71 


1, 381, 496] 47. 11/1, 355, 764) 46. 28/1, 231, 495| 46.43) 963,760) 47. 23/1, 185, 030| 48. 14 


_ Shipments of ferromanganese from producing furnaces in 1947 
increased 24 percent in quantity and 30 percent in value over 1946. 
The record of shipments for the past 5 years follows. 


Ferromanganese shipped from furnaces in the United States, 1943-47 


ele Value Value 


EE | AAPP LCR —_—————— ED | ED ageet 


722, 658 $93, 481, 580 493, 808 $61, 355, 778 
715, 059 91, 406, 229 79, 972, 673 
610, 376 78, 907, 189 


Spiegeleisen.— Production of spiegeleisen in 1947 increased 20 per- 
cent from 1946; shipments increased 8 percent in quantity and 31 
percent in value. Spiegeleisen was manufactured at the following 
plants during 1946: New Jersey Zinc Co., Palmerton, Pa.; Tennessee 
Coal, Iron & Railroad Co., Ensley, Ala.; Carnegie-Illinois Steel Corp., 
Gary, Ind., and Etna, Pa.; and Inland Steel Co., East Chicago, Ind. 
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Virtually all of the spiegeleisen manufactured in 1947 was made from 
domestic materials. However, a small quantity of ore (356 short tons) 
from Portuguese East Africa and 55 tons from India were also used. 


Spiegeleisen produced and shipped in the United States, 1943-47 


Shipped from furnaces Shipped from furnaces 
= |Produed| |. |. |. |. Produ 
Year (short Year (short 
tons) p ; Value tons) Geck Value 
1043 Eeer 149 036 | 150,136 | $4,827,954 "1048 111,696 | 114,982 | $3, 793, 673 
1944. ............ 165, 530 | 155, 325 4, 851, 490 || ID4/ 134,329 | 124, 517 4, 980, 030 
Een 139,039 | 157,774 5, 108, 144 


Manganiferous Pig Iron.—Pig-iron blast furnaces used 25,658 tons 
of manganiferous zinc residuum and 979,700 tons of domestic ore 
containing (natural) over 5 percent manganese in 1947. Of this ore, 
none contained 35 percent or more manganese, 59,323 tons contained 
(natural) 10 to 35 percent manganese, and 820,377 tons contained 
(natural) 5 to 10 percent manganese. In addition 60,782 tons of 
foreign ore—of which 14,997 tons contained more than 35 percent 
manganese and 45,785 tons contained 5 to 10 percent manganese— 
were used during the year. 


Foreign ferruginous manganese ore and manganiferous iron ore consumed in the 
United States, 1944—47, in short tons 


Ferruginous manganese ore Manganiferous iron ore 
Source of ore 
1944 1945 1946 1947 1944 1945 1946 1947 

——————- "que AE CREE REG AAA AREA AAA ER 44, 227 

S Eni API AAA PA A MTS eec PA BEEN 1, 558 
Cuba ¡RAN APA O RA WE ES GE 
Medien... el 800 257 EE E eee EEN 5, 854 |.......... 
1, 844 800 204 Vacca A cmi D 5, 854 45, 785 


Battery and Miscellaneous Industries.— During 1947 manufacturers 
of dry cells in the United States used 46,356 tons of manganese ore, 
of which 6,727 tons were of domestic origin and 39,629 tons were 
imported. Chemical plants used 70 tons of domestic ore and 19,092 
tons of foreign ore containing (natural) more than 35 percent man- 
ganese. Most of this ore was used in the manufacture of manganese 
sulphate for fertilizer and in the manufacture of hydroquinone. 

Manganese ore for battery use should have a high content of avail- 
able oxygen with minimum iron and be relatively free from such 
metals as arsenic, copper, nickel, and cobalt, which are electronega- 
tive to zinc. Chemical ore has a wide range of analyses. 


PRICES 


Manganese Ore.—Prices of manganese ore containing 48 percent 
Mn, as quoted by E&MJ Metal and Mineral Markets, at the begin- 
ning of 1947 ranged from 70 to 71 cents per long-ton unit, including 
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duty, f. o. b. eastern and southern ports. At the end of the year 
comparable prices ranged from 65 to 70 cents per long-ton unit. 

The long-ton unit upon which the price of manganese ore is based 
is 1 percent of a long ton, or 22.4 pounds, of contained manganese. 
Prices of chemical ore are given on a per-ton basis, with a minimum 
requirement of manganese dioxide. A duty of one-half cent per pound 
of contained manganese was imposed on all ores imported in 1947, 
except those from Cuba and the Republic of the Philippines, which 
enter duty-free. 

Manganese Alloys.—The average value, f. o. b. producers’ furnaces, 
for ferromanganese shipped during 1947 was $130.11 compared with 
$124.25 per short ton in 1946. The quoted price of ferromanganese 
rose from $135 per gross ton to $150 per ton early in September 1947. 
The value of spiegeleisen, f. o b. domestic furnaces, was $39.99 per 
short ton compared with $32.99 in 1946. 


FOREIGN TRADE ° 


Imports of all grades of manganese ore are shown by countries in 
the accompanying table. These data include imports of battery-grade 
ore totaling 65,756 short tons in 1947. Of this quantity 45,257 tons 
came from Gold Coast, 17,913 from U. S. S. R., 1,075 from India, 574 
from Chile, 448 from Peru, 448 from Portuguese Guinea and Angola, 
and 41 from Mexico. The ore averaged 55.23 percent Mn or 87.36 
percent MnO;. Imports for consumption of battery ore totaled 
67,563 short tons, of which 49,169 tons came from Gold Coast, 15,808 
from U. S. S. R., 1,075 from India, 574 from Chile, 448 from Peru, 
448 from Portuguese Guinea and Angola, and 41 from Mexico. The 
value of these withdrawals amounted to $2,025,553 or $29.98 per 
short ton f. o. b. foreign ports. 

Imports for consumption of ferromanganese in 1947 more than 
doubled the 1946 total; exports increased nearly sevenfold. 


Ferromanganese imported into and exported from the United States, 1943-47 
[U. 8. Department of Commerce] 


Imports for consumption ! Exports 
e G ight | Mn content G ight 
ross weig n con ross weig 
(short tons) | (short tons) | Value | (short tons) | Value 
I043- EE 2, 302 990 $160, 600 12, 510 $1, 717, 888 
DIL WEE 4,199 3, 308 394, 641 600 101, 445 
A dese ech cue ees see 35, 521 27, 694 3, 733, 846 836 175, 556 
(TT EEN 32, 130 25, 908 4, 493, 056 2,951 381, 194 
TA A 81, 307 65,181 | 10,847,036 20, 168 2, 811, 653 


1 All from India in 1943; all from Canada in 1944-47 except—1944: 1,408 tons (1,076 content), $08,282 from 
India; 1946: 9,357 tons (7,595 content), $1,585,803 from Norway; 1947: 12,607 tons (10,372 content), $2,149,139 
from Norway. 

Spiegeleisen imported for consumption in the United States, 1943-47 


LU. 8. Department of Commerce] 


Year Short tons Value Year Short tons Value 
1068 cco see eke ewe oe 3, 254 $140, 247 || 1048 22 360 $17, 512 
ee 3, 761 183,032 |] 1947 E — sordas 
1945 EE 3, 146 142, 883 


0 Fi on imports and exports compiled by M. B. Price, of the Bureau of Mines,f rom reeords of the 
B. Department of Commerce. Y " 
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WORLD REVIEW 


The accompanying table shows, insofar as statistics are available, 
the world production of manganese ores, 1941 to 1947, and their 
average manganese content. Official statistics of the countries are 
used, supplemented by data from semiofficial and other sources. — 


Manganese ore produced in principal countries of the world, 1941-47, in 
metric tons ! 


[Compiled by B. B. Mitchell] 


Country ! Percent) 1941 1942 | 1943 | 1944 1945 


i 1947 
North America: 
Canada (shipments) .-.|--..-..-|--.------- 395 "C succ A ogee Jase A 
Cuba A 36-50-+-} 251,385) 249, 255) 2 311, 214| 2 257, 864 198, 243 ; 50, 397 
Mexico..............- 41-45 7, 900 40,000| 70,503} 80,671 51, 959 25,000| — 31, 400 
United States (ship- 
ments)............- 35+ 79, 646) 173,043) 186,129) 224, 632 165, 412 119, 409 
South America: l 
Argentina 3___........ 35-38 1, 476 1,424|  1,045| 3,155 4, 272 (4) 
Bolivia (exports) ..... 50 (4) 600 D7) ts oe a td nile teil idee 
Brazil (exports) ......- 38-50 437,402; 306,241] 275, 552| 146, 983 244, 649 E 142, 092 
z Chile Nod OMS 40-50 47,900| — 71,292| 114,074| 43,989 7, 445 20,538| 19,352 
urope 
Germany 5..........- 304- 2,319 2, 100 985| (9 19, 000 89, 000 
Greece...............-. 60-62 180 290| (1) (0 | @ |... 
Hungary............. 26, 380 31,880|  33,580| $21,050 ? 6, 600 83, 470 
Italy. ..-------------- 34-37 59, 773 60,163} (4) 15, 389 
Poriugsl. 1,815} 6,820 12,611] 9,210 8, 114 (4) 
Rumania............. 30-36 15, 032 29,021| 37,417| (4) (4) 
Spain...............-- 404- 9,968|  21,268| 26,1 30, 426 24, 880 22, 429 
Sweden..............- 30--| 13, 24, 242|  26,703| 24,276 18, 036 8 8, 000 
Switzerland _.._......|-------- 1, 755 5,772|  8,1388| 65,778 2,757) | (9  |........ 
U. S. S. R. (estimate).| 41-48 | 2, 393, 000/91, 823, 000|1, 000, 000} 461,000} 2,251,000} 1,700, 000}1, 800, 000 
United Kingdom.....|........ 1, 205 10, 599 20, 558| 17,890 1, UE, SEN NND 
ió AAA 32-38 10 4, 724 (4) ($ (4) (4) (4) 
Burma (estimate).... 35 (4) 762 762 762 (4) (4) 
China. .-..------------ 41 500 500 4,364) (4) 16,400] -11 9, 20, 000 
India................. 47-52 798, 555] 769,423} 604,922) 376, 251 213, 602 256, 975| 350, 000 
Indochina, French. 1 47-50 1, 040 1, 440 1 7, 700 (4) 4 d 
Iran H. 45-55 180| (5 o (5 (4) 4 
Japan 5... oou 32-40 | 13 195, 546| 13 254, 254/13 342, 884/13 400, 679} 15 85, 700 93, 194 
Korea. .......--------]------- (4) 0 (4) 32377] (4 (4) 
Malayan Union. ..... 30 14 3, 693 2, 540 2, 540 2, 540 4) VM 
Netherlands Indies. ..| 50-55 13,880| 39,600] 39,600) 39,600 (4) d 
Philippines, Republic 
y A AAA 35-48 14 50, 570 ($) (4) (4) (4) 3, 375 
Portuguese India..... 42-50+ 8, 111 Li. 0] A A AA | 4) 
dee Mw e 30-50 1, 360 9, 418 2, 084 3, 200 3, 552 4, 633 
ca: 
Belgian Congo........ 504- 30, 532 28,984| 17,411 2, 983|...........- 15 14, 714| 15 16, 912 
Egypt Ee 30+ 2, 175 8, 169 7,079 30 47 25 29 
Gol Coast ou. 50+|  498,881| 691, 016) 2 534, 362| 3 479, 499| 2 15 713, 013) 2 15 777, 583|2 15 598,655 
Morocco, French... ` 32-50 50, 722 44,273} 49,010; 27,550 45, 292 080, 109, 452 
Northern Rhodesia...| 30-48 4, 715 6,211 4, 787 5,127 1,900] | 1,420j......... 
Portuguese West 
Africa. ............. (4) (4) 4, 000 2, 000|_........-- 700 


Tunisia 35-40 06 3 25 
ó m of South Africa} 30-51 445,893| 394,445) 219,122| 106, 883 114, 546 237,897| 288, 213 
ce 


Australia: 
N bt South Wales 1 1, 485 793 614| 782 ; (à 
eensland.........|........ 201 152 57 209 (4) (4 
South Australia....|........ 12, 138 9,477, ^ 5,680 1074 LAIA aan 192 
New Zealand.......|........ 964 326 DIS AA A ~~ 1 A 
Papua 16...............].--..--- 408 352 365 176 (4) 


—( A, 491, 000' 5, 167, 000 4, 040, 0002, 900, 000' 4, 260, 000' 3, 700, 000'3, 800, 000 


! In addition to countries listed, Belgium, Bulgaria, Costa Rica, Eritrea, and Spanish Morocco produce 
manganese ore, but data of ou tput. are not available. Czechoslovakia reports production of manganese 
ore, but as it has been ascertained that the product so reported averages less than 30 percent Mn and there- 
fore would be considered ferruginous manganese ore under the classification used in this report, the output 
has not been included in the table. | 

3 Dry weight. 3 Shipments by rail and river. 

‘ Data not available; estimate by author of chapter included in total. 

5 Figures for 1945-47 represent French zone only; no output in American-British zone or Saar. 

* January to June, inclusive. 7 June to December, inclusive 

] ,Estimate excludes Ukraine. 10 Croatia only. u Incomplete data. 

13 Fiscal year ended Mar. 20 of year following that stated. 
13 Fiscal year ended Mar. Sens Par oe that stated. 
14 January to September, in xports. 1$ Fiscal year ended June 30 of year stated. 
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European Economic Cooperation.—The 16 countries participating 
in the European Economic Cooperation program plus Western 
Germany, consumed 807,000 metric tons of manganese ore in 1947 
compared with 669,000 in 1946 and 1,205,000 in 1938. Production of 
manganese in those countries (including colonial output shipped to 
participating countries) was 61 percent of consumption in 1947 and 
27 percent in 19388. | | 


Consumption of manganese ore by countries ! participating in the European 
Economic Cooperation program and by Western Germany, 1938 and 1945-47 
(actual) and 1948-51 (predicted), in thousands of metric tons 


[Committee of European Economic Cooperation] 
Actual consumption Predicted consumption 


1938 1945 1946 1947 1948 1949 1950 1951 


a ct a Ee | ET | ES | EE | eee | eee | ieee | ee | eee 


Bel QM oo eee ee soe |: 80 3 21 33 53 53 60 60 
Denmark .— tse See Bee 1 1 2 2 2 
o BEES 295 20 98 136 357 369 381 393 
E 5 coeur EE, EE, A WEE, PA WE, EE 3 
ALY oo a a e E E 122 (3) 49 80 113 134 154 176 
Luzembourg. 40 27 Ai 81 81 81 81 
Netherlands ------20cococococococ.c.- 15 Ee 2 6 17 19 24 
Norway A Loc secu enl a ei au e 124 11 | 48 58 74 89 105 125 
Swedell. o oci oo os eek 15 18 20 20 20 22 22 23 
Switzerland. .......................- LN REEDS, (GREE ETC US EE 5 5 5 5 
A AAA O A 3 5 5 6 6 
United Kingdom. ---------- 222 299 343 330 390 410 410 430 
Total participating countries. - 919 (2) 612 712 | 1,117 | 1,190 | 1,253 1, 328 
Western Germany: 
^ British-American zone........... 233 |: aos 25 28 41 55 75 100 
SOPs foe ete Led E oe] e ie eese 32 6 126 200 200 200 


Grand total. 1,205 | (3) -669 807 | 1,284 | 1,445 | 1,528 1, 628 


1 No consumption in Austria, Eire, Iceland, Portugal, and the French zone of Germany. 
2 Data not available. 


Gold Coast.—Manganese ore is known to exist in numerous small 
deposits in the Gold Coast but only the important Nsuta mine is 
being worked at the present time. This mine is located approximately 
one-half mile east of the Takoradi-Kumasi Railway, a distance of 
39 miles from the port of Takoradi. Manganese was first discovered 
at the location of the present Nsuta mine in 1914 by the Gold Coast 
Geographical Survey on land that had been leased in 1910 to Fanti 
Consolidated, Ltd. After the discovery, a subsidiary, the Wassaw 
Exploring Syndicate, was formed to prospect and exploit the deposits. 
The concession was taken over by the African Manganese Co. in 
1923. There is no information available on reserves of manganese 
ore in the Gold Coast, but it was stated in 1942 by the acting mine 
manager that there was no question of early exhaustion of reserves 
at the Nsuta mine at the current: rate of production. It is known 
that high-grade ore does not exist by itself in large quantities but is 
found in small streaks and lenses in predominantly low-grade ore. 
The company classifies its output into 13 grades but does not reveal 
the production of each. The spotty occurrence of high-grade ore may 
account partly for the company’s lack of interest in a sampling project 
initiated by the United States Army Signal Corps to discover the 
reasons for variations in the quality of Gold Coast battery ore. 
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A crude ore from the Nsuta mine is grizzlied, jaw-crushed, scrubbed 
to break up clay clods, and trommeled into three sizes: Minus X-inch, 
plus 1-inch, and the intermediate grade. The large size is passed 
through & secondary crusher, grizzlied to 2 inches, and undersize 
returned to the trommel. The minus %-inch is run to waste, the 
intermediate is sent to the sintering plant, and the coarse is then 
— of siliceous pieces, the balance being lump, a finished 
produet.'. ng 

Haiti.—Investigations of undeveloped manganese deposits in Haiti 
were reported.* | 

India.—India was the leading supplier of manganese ore for United 
States consumption in 1947 and has been one of the two leading 
nations with respect to manganese ore production since 1900. Im- 
provement in rail facilities permitted a substantial increase in exports 
during 1947.. Manganese is mined principally in Balaghat, Nagpur, 
and Bandara districts in the Central Provinces, Sandur State; Viza- 
gapatam district in Madras; the Panch Mahals district in Bombay; 
Singhbhum district in Bihar; and the adjoining States of Keonjhar 
and Bonai. The ores are mixtures of psilomelane, braunite, and 
pyrolusite and occur on the surface, often in the form of hills, so that 
mining may be done efficiently by unskilled labor.? The following 
companies were active in the production of manganese in India during 
1947: W. Futehally & Co., Bank Street., Fort, Bombay; James 
Finlay & Co., Ltd., Esplanade Road, Fort, Bombay; Killick Wixon & 
Co., Killick Bldg., Home Street, Fort, Bombay; Jagmohandas 
Bhagwandas Boda & Co., 49 Churchgate Street, Fort, Bombay; Goa 
Express Commercial Agency, P. O. Box 4, Nova Goa, Portuguese 
India; and Rai Bahadur Seth Shreeram Durgaprasad, Tumsar, Central 
Provinces. 

Iran.— Manganese production in Iran was begun in 1940 and con- 
tinued for approximately 3 years but has stopped since. A total of 
7,390 metric tons had been produced at the time operations ceased. 
The Government-owned Robat Karim manganese mines 6 miles 
northwest of Shahryar were the only producers, and reserves are now 
estimated to contain 60,000 tons of metal. The ore produced was of 
two grades: Grade 1, containing 79.02 percent MnO,;,, and Grade 2, 
containing 42.80 percent MnO,." The equivalent Mn contents are 
49.96 and 27.06 percent, respectively. 

Malayan Union.—Production of manganese ore from Malaya was 
substantial in prewar years and reached a maximum in 1936, when 
30,776 gross tons were produced and exported. "This ore was mined 
by Japanese companies and shipped to Japan. The deposits are in the 
States of Kelantan and Trengganu.! 

Spain.—Production of manganese ore in Spain during 1946 totaled 
29,589 metric tons and during 1947, 22,429 tons, most of which came 
from the Province of Huelva. These deposits are situated in south- 

? Bureau of Mines, Mineral Trade Notes, vol. 25, No. 2, August 1947, pp. 11-13. 

* Goddard, E. N., Gardner, L. 8., and Burbank, W. S., Manganese Deposits of Republic of Haiti: U. S. 
Geol. Surv. Buil. 953-B, 1947, pp. 27-52. | 

? South African Mining and Engineering Journal, vol. 48, part 1, No. 28-40, July 19, 1947, p. 629. 

1? Bureau of Mines, Mineral Trade Notes, vol. 25, No. 4, October 1947, pp. 12-13. 


11 Bureau of Mines, Mineral Trade Notes, vol. 25, No. 4, October 1947, p. 13. 
13 Bureau of Mines, Mineral Trade Notes, vol. 25, No. 4, October 1947, pp. 13-14. 
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western Spain on the northern slopes of the Sierra Morena in the same 
region as the Rio Tinto pyrites deposits. More than a hundred 
massive lenticular deposits have been recorded in the district but 
many of these have become exhausted. The ores are pyrolusite and 
psilomelane formed by the oxidation of carbonate and silicate ores. 
Carbonate ores contain from 28 to 48 percent manganese, and the 
silicate ores 39 to 45 percent man anese and 20 to 22 percent silicon.!? 

United Kingdom.—The Benallt mine, Caernarvonshire, Wales, 
yielded about 40,000 tons of manganese ore in the 2 years ended in the 
summer of 1944, some in 1945, and none in 1946-47. A magneto- 
metric survey indicated reserves of about 10 ,000 tons of ore in three 
orebodies.!* 

Imports of manganese ore by the United Kingdom were 273,400 
metric tons in 1947 compared with 196,700 tons in 1946. Consump- 
tion of imported manganese ore in 1947 totaled 327,700 metric tons, of 
which 315,900 were from West Africa, 11,600 from India, and 200 
. from other countries. Production of manganese ferroalloys declined 
in 1947 compared with 1946 but not seriously enough to hamper an 
increase in consumption, as shown in the accompanying table. 


Production and consumption of manganese ferroalloys in the United Kingdom, 
1945—47, in metric tons 


[British Iron and Steel Federation] 


Production Consumption 
1945 1946 1947 1945 1946 1947 
Ferromanganese, high-carbon. ............ 106, 400 | 116,600 | 104,700 | 102,700 | 100, 500 104, 300 
Ferromanganese, low-carbon............-- 3,700 4, 200 3, 900 4, 100 3, 700 3, 900 
Splogelelsen M ——Á—— 27, 000 35, 900 29, 200 19, 400 21, 200 27, 200 
Silicomanganese. ...........-.------------ t (1) (1) 9, 900 8, 400 9, 100 
BIIO0SDIGROl cases eeenuue cu Re ea Rees 1) (1) (1) 70 400 400 


3 Data not available. 


13 Groves, A. W., Manganese: Imperial Institute, London, 1938, pp. 93-94. 

14 Groves, A. W., ' Results of ^ of Magnstomeirie Survey at Benallt Manganese Mine, Rhiw, Caernarvonshire: 
Bull. Inst. Min. and Met. . No. 484, March 1947, pp. 1-24; i discussion, No. 486, May 1947, pp. 37-47, and No 
490, September 1947, pp. 29-32. 


Mercury 


By HELENA M. MEYER anv ALETHEA W. MITCHELL 


GENERAL SUMMARY 


HE downtrending mercury price, contrasted with the upward move- 

ment of commodity prices in general, was an outstanding feature 

of the mercury industry in 1947. United States production dropped 
8 percent and general imports 56 percent from 1946, and together 
were slightly less than consumption. The weakness in prices, there- 
fore, was not because immediate supplies exceeded requirements in 
the domestic market, but because current world supplies continued 
to be larger than world needs, and the excess threatened the United 
States market. The fact that the Idria mine was no longer under 
control of the Spanish-Italian Cartel—the Mercurio Europeo—was 
&n additional competitive factor, and, consequently, metal from this 
property aided in depressing prices. The quoted price for mercury 
at New York was $83.74 a flask, the lowest annual average since 
1938, when it was $75.47. Meanwhile, the Bureau of Labor Statistics 
index price for all commodities nearly doubled, indicating that the 
1947 price for mercury was equivalent to not much more than half 
the indicated level in terms of 1938 dollars. 

Considering the fact that costs of production were rising while the 
price was dropping, the decrease of only 8 percent in output from 
domestic mines is unusual. Production came from only 37 mines in 
1947, compared with 102 in 1944; of the 1947 total, 99 percent was 
furnished by 16 mines, whereas of the 1944 total, 97 percent was pro- 
duced by 31 mines, an increasing concentration of production in the 
hands of the strongest companies. Nonetheless, under the price- 
cost relationships prevailing at the end of the year, an almost com- 
plete shutdown of the mining industry was considered possible. 

Despite the large quantities of metal in the world seeking a market 
and the fact that two of the chief consuming nations in the world 
prior to World War II—Germany and Japan—no longer demanded 
large supplies, and Japan, at least, had metal of its own for disposal, 
the drop in general imports into the United States from 23,062 flasks 
in 1946 to 10,228 in 1947 indicated that a saturation point had been 
reached in the ability of the domestic market to absorb metal. 

Consumption of mercury in 1947, spurred by gains in use for the 
new battery and by increased agricultural consumption, rose 13 per- 
cent in 1947 and was 32 percent above the prewar annual average 
for 1935-39. The quality and performance of the new dry cell are 
reported to have made good progress in 1947, and consumption for 
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this use is expected to make further advances in 1948. The low 
price for mercury is a favorable factor in the development of the new 
dry cell. A low price and assured large supplies are said to be two 
outstanding requirements for expansion in the dry cell’s use. 

Figure 1 shows trends in production, consumption, and price of 
mercury from 1915 to 1947. 

Industrial stocks of mercury showed little change in 1947.as com- 
pared with 1946, and Office of Metals Reserve inventories were 
absorbed into the Government strategic stock pile. The quantity of 
mercury in the strategic stock pile may not be divulged. 

World production in 1947 was probably not very different from 
1946, when the output was only about half of the all-time record for 
1941. Of the important mercury-producing countries, Spain, the 


United States percentage of world production 
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FIGURE 1.—Trends in production, consumption, and price of mercury in the United States, 1915-47. 
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United States, and Mexico had smaller outputs, and Italy had a 
slightly larger one. Data on Yugoslavia are not available, but it 1s 
reasonable to believe that output rose in that country. 


Salient statistics of the mercury industry in the United States, 1943-47 


[Flasks of 76 pounds] 
1943 1944 1945 1946 1947 

Production. ...... T— —M € flasks... 51, 929 37, 688 30, 763 25, 348 23, 244 
Number of producing mines. .............. 146 102 68 .& 97 
Average price per flask: 

New YOIK....-—— E $195. 21 $118. 36 $134. 89 $98. 24 $83. 74 

Ps A uc S teras re $281. 44 $281. 44 $242. 45 $120. 39 $73. 02 
Imports for consumption: j 

POUDGS EE 13,633,216 | 1,486, 025 5, 214, 890 1, 055, 956 984, 814 

Equivalent flasks...................... 1 47,805 19, 553 68, 617 13, 894 12, 958 
Exports: 

Se ee TEE 1 29, 236 57,007 78, 877 68, 932 67, 148 

Equivalent Oasks 1 385 750 1, 038 907 84 
Consumption...................... flasks.. 54, 500 42, 900 62, 429 2 31, 552 35, 581 

: page BEES reexported in $943 are included in imports but not exports. 
evised. 


DOMESTIC PRODUCTION 


Mercury production in the United States in 1947 continued at 
relatively high levels in view of steadily falling prices and rising costs 
of production. The 1947 output was 8 percent less than in 1946 but 
was one-third above the annual rate for the prewar (1935-39) period. 
The fact that production was concentrated more closely in stronger 
hands in 1947 was largely responsible for the showing made; of out- 
put in the fourth quarter of the year, 96 percent came from seven 
mines, and some of the seven mines were on the borderline of joining 
nonproducing properties. | 

Idaho's gain of 2 percent was the only increase noted in 1947. Of 
the areas producing in 1947, Alaska had the sharpest decline—82 
percent—owing to the idleness throughout the year of the chief 
property—the Red Devil (New Idria-Alaska). Nevada decreased 15 
percent, Oregon 11 percent, and California 3 percent. Arizona and 
Arkansas dropped from the list of producing areas in 1947. 

The principal producing mines in 1947 were as follows: 

Alaska—Decoursey Mountain mine. 

California—Fresno County, Archer mine; Lake County, Sulphur Bank mine; 
Napa County, Knoxville mine; San Benito County, Juniper and New Idria 
mines; San Luis Obispo County, Buena Vista (Mahoney) mine; Santa Clara 
County, Guadalupe mine and Almaden dumps; Sonoma County, Culver-Baer 
and Mount Jackson mines; Yolo County, Reed mine. 

Idaho—Valley County, Hermes mine. 

Nevada—Humboldt County, Cordero mine; Pershing County, Red Bird mine. 

Oregon— Douglas County, Bonanza mine. 

In 1947, those 16 mines produced 99 percent of the total for the 
United States; in 1946, 18 mines produced 98 percent, but in 1942, 
34 mines produced only 89 percent. The leading producers accounted 
for at least 100 flasks each. The seven leading mines, which produced 
96 percent of the total for the fourth quarter of 1947, mentioned in 
the foregoing discussion were as follows: Sulphur Bank, New Idria, 
Mount Jackson, and Reed mines in California; Hermes mine in Idaho; 
Cordero mine in Nevada; and Bonanza mine in Oregon. 
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Mercury produced in the United States, 1944-47, by States 


Pro- | Flasks Pro- | Flasks 
Year and State ing of 76 Value ! Year and State ing of 76 | Value! 
mines | Pounds mines | POUN 
1944 1946 
Arizona............. 3 548 $64, 861 Alaska.............. 2 699 $68, 670 
kansas..........- 8 191 22, 607 Arizona............- 1 95 9, 333 
California........... 58 | 28,052 | 3,320, 235 Arkansas. .......... 2 11 1, 081 
Nevada............. 17 , 460 e 166 California........... 32 | 17,782 | 1,746, 904 
regon............- 8 | 3,159 373, 899 Idaho... ese 1 85, 272 
Texas...------------ 4 | 1,095 129, 604 Nevada............. 7| 4,567 448, 662 
Alaska and Idaho... 4| 2,183 258, 380 Oregon. ............ 6| 1,326 130, 266 
102 | 37, 688 | 4, 460, 752 51 | 25,348 | 2, 490, 188 
1945 1947 

California........... 39 | 21,199 | 2,859, 533 Alaska 1 127 10, 635 
Idaho............... 1 627 84, 576 California........... 26 | 17,165 | 1, 437, 397 
Nevada ............- 12| 4,338 585, 153 A AN 1 886 74,194 
Oregon............. 6| 2,500 837, 225 Nevada............. 6| 3,881 324, 995 
Alaska, Arizona, Oregon. ............ 3| 1,185 99, 232 
Arkansas, and ——— 
Texas............- 10 | 2,099 283, 134 37 | 23, 244 | 1, 946, 453 


68 | 30, 763 | 4,149, 621 
1 Value calculated at average price at New York. 


Mercury produced in the United States, 1940-45, by months, and 1946-47, by 
quarters, in flasks of 76 pounds 


Month 1940 1941 1942 1943 1944 1945 1946 1947 
January............. 1, 800 3, 100 3, 700 4, 200 4, 400 2, 500 | 
February............ 2, 200 2, 900 3, 400 3, 900 3, 800 2, 700 5, 550 6, 100 
March............... 2, 500 3, 500 4,100 4, 600 3, 800 3, 000 
ADT EE 2, 700 3, 500 4, 200 4, 600 3, 700 3, 000 

EE 3, 100 3, 600 4, 800 4, 200 3, 400 3, 300 7, 000 5, 700 
JUNG WEE 3, 000 4, 000 4, 900 4, 100 3, 000 8, 000 
July----------------- 3, 200 3, 400 4, 700 4, 300 2, 700 3, 600 
August 3, 500 4, 100 4, 500 4,500 | 2,500 3, 300 6, 500 5, 850 
September........... 8, 600 4, 200 4, 200 4, 500 2, 500 2, 050 
October. ............ 8, 600 4, 000 4, 100 5, 200 2, 700 1, 200 
November........... 3, 400 3, 800 4, 100 5, 000 2, 300 1, 350 6, 150 5, 550 
December. .......... 3, 700 3, 900 4, 400 4, 200 2, 500 1, 600 

Total: Preliminary.| 36,300 44, 000 51, 100 53, 300 37, 300 30, 600 25, 200 23, 200 

Final........ 4,4404 44, 921 50, 846 51, 029 37, 688 30, 763 25, 348 23, 244 


In recent years the trend in grade of mercury ore treated in the 
United States has been upward, against the long-time trend. In 1947 
there was a slight extension of this upward movement. In 1947, 12.5 
pounds of metal was recovered for each ton of ore treated, compared 
with 12.0 pounds in 1946 and 5.1 pounds in 1942. 

In addition to mercury produced at the mines in 1947, at least 
3,500 flasks were reported as produced from battery scrap and calomel. 
Additional unreported quantities are believed to have been recovered. 


MERCURY 769 


Mercury ore treated and mercury produced therefrom in the United States, 
1927-47 1 


[That material from old dumps which is not separable is included with ore] 


Mercury produced Mercury produced 
dicated BS MAE ented We 
rea 
dia hort | Flasks of | Pounds a Ghort | Flasks of | bounds 
ns per ton tons per ton 
76 pounds of ore 76 pounds ofore 
Ee 99, 969 10, 711 8.1 || 1088 199,954 | 17,816 6.8 
1928 AAA 142, 131 14, 841 7.9 || 1939................ 191, 892 18, 505 7.3 
br "EEN 248, 314 19, 461 6.0 || 1940...........-.-.- 449, 940 37, 6.3 
sl AAA , 503 18, 719 4.9 || 1941...............- 652, 141 43, 873 5.1 
TEE 260,471 | 22,625 6.6 || 1942 1... 739,360 | 49,066 5.1 
DEEN 105,118 | 11,770 8.3 || 1943................ 613,111 | 50,761 6.3 
1083 E 78, 089 , 381 8.2 || 1944...............- 00, 37, 333 9. 4 
¡e eoe 126, 931 18, 778 8.2 || 1945...............- 209, 009 29, 754 10. 8 
EE 135, 100 15, 280 8.6 || 1946 .............-. 157, 469 24, 929 12.0 
lu EE 141, 962 14, 007 7.5 EELER 139, 211 22, 823 12. 6 
EE ees 186, 578 16, 316 6. 6 


S Mee mercury produced from placer operations and from clean-up activity at furnaces and other 
plants. 


REVIEW BY STATES 


Alaska.—The Decoursey Mountain mine produced 127 flasks of 
mercury from 25 tons of ore treated in retorts in 1947 and was the © 
only property in the Territory for which production was reported. 
Considerable low-grade ore was said to have been blocked out, but no 
estimate of the tonnage was reported. The Red Devil mine will not 
resume operations under conditions prevailing in 1947. Efforts were 
being made to complete installation of a small retort at the Red Top 
mine, 15 miles from Dillingham. 

Results of Bureau of Mines exploration work on 10 projects in Alaska 
were described recently.! 

California.— Despite a drop in output of 3 percent in 1947, California 
mines accounted for 74 percent of the total for the United States, com- 

pared with 70 percent in 1946, 69 percent in 1945, and 74 in 1944. 
Eight Counties contributed to the total, as follows: Fresno, Lake, 
Napa, San Benito, San Luis Obispo, Santa Clara, Sonoma, and Yolo. 
The recent peak for mercury-producing Counties in California was 
17 in 1943. The New Idria mine led among domestic mercury-pro- 
ducing properties again in 1947 and recovered 93 percent as much as 
the three next largest contributors combined. 

Mercury ore totaling 626 tons from the Archer mine, Fresno County, 
was trucked to & nearby furnace for treatment and yielded 135 flasks 
of metal. Mining was selective. Another property in the County had 
a small output. 

The Bureau of Mines recently issued ? a report on the Coso mercury 
mine. Of particular interest in the Bureau's work on the project 
was the adaptation and use of the bucket drill as a tool for sampling 
shallow, soft ore deposits. 

1 Webber, Burr 8., Bjorklund, Stuart C., and others, Mercury Deposits of Southwestern Alaska: Bureau 
of Mines Rept. of Investigations 4065, May 1947, 57 pp. 


3 Dupuy, n W., Bucket-Drilling the Coso Mercury Deposit, Inyo County, Calif.: Bureau of Mines 
Rep. of Investigations 4201, March 1948,45 pp. 


819604—49— —4 
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Mercury production in Lake County was from the Sulphur Bank, 
Helen, Baker, and one other mine. The total for the County was 364 
flasks. All properties are believed to have been idle at the year end. 

The Knoxville and one other mine produced mercury in Napa Coun- 
ty in 1947. | 

Six properties in San Benito County made some production in 
1947, but the New Idria was by far the largest producer, despite far 
below-capacity operations. The total output for the County, 9,228 
flasks, was more than double that of Sonoma County, the second- 
largest mercury-producing County in the United States in 1947. 
San Benito County’s increase of 12 percent over 1946 was against the 
trend in most areas. Second in importance among mines producing 
mercury in this County was the Juniper mine, where approximately 
68 pounds of metal were recovered per ton of ore treated. Other 
producers included the Stayton and Valley View properties, at both 
of which retorts were used, as was the case at the Juniper mine. At 
the El Rey mine, 300 feet of development work were done in an effort 
to reach à new ore body, but there was no production. 

The Buena Vista (Mahoney) and two much smaller producers 
accounted for San Luis Obispo County's total of 449 flasks in 1947, 
more than ten times the output in 1946, when the Buena Vista was 
unproductive. A 50-ton rotary furnace is used at the Buena Vista. 

Four properties accounted for Santa Clara County's output of 586 
flasks in 1947, compared with 1,203 flasks in 1946, the Almaden dumps 
contributing the largest part of the 1947 total, followed by the Guada- 
lupe mine. The Guadalupe mine and 80-ton Gould rotary furnace 
were closed during the third quarter of the year. 

The Mount Jackson mine, as usual, was by far the largest mercury- 
producing mine in Sonoma County and moved from third to second 
place among producers in the United States. In the latter half of 
the year, however, Cordero had supplanted Mount Jackson as the 
second largest producer. In Sonoma County, 4,247 flasks of mercury 
were recovered from 43,145 tons of ore. in 1947, compared with 3,222 
flasks and 37,519 tons in 1946. Producers other than Mount Jackson 
were the Culver-Baer, Esperanza, and one other. The Sonoma 
Quicksilver Mines, Inc., acquired the Great Eastern mine adjoining 
the Mount Jackson in 1947 and was operating the two mines at the 
end of the year. Ore is treated in a Gould rotary furnace. The 
Culver-Baer mine, where & 20-ton rotary was in use, was closed in 
December. 

The Reed mine, Yolo County, was the fourth largest mercury 
producer in 1947, furnacing its ore. This mine was closed in November 
and December, production during those months coming from clean- 
up activity. 

Idaho.—The Hermes mine, Yellow Pine district, Valley County, 
was the only mercury-producing property in Idaho in 1947 and was 
the sixth largest in the United States. Production was 886 flasks of 
mercury from 6,340 tons of ore, or far below capacity operations. 
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The mine is equipped with two rotary furnaces with a reported 
capacity of 80 tons each. In 1946, 868 flasks were produced, indicating 
an almost unchanged production rate. 

Nevada.—Output of Nevada mines, chiefly Cordero, was second 
only to that for California for the third successive year. Production 
was from six mines and totaled 3,881 flasks from 20,362 tons of ore, 
compared with 4,567 flasks and 23,342 tons from seven mines in 1946. 
Elko, Esmeralda, Humboldt, and Pershing Counties each contributed 
some production, but that from Humboldt by far exceeded the others. 

A little metal was produced by L. V. Pangburn in a retort at the 
Silver Fox property, Ivanhoe district, Elko County. | 

W. F. Dunnigan treated ore in a 30-ton Gould rotary furnace and 
produced some metal. 

In the last quarter of 1947 the Cordero mine, Opalite district, 
Humboldt County, was the second largest mercury-producing mine 
in the United States, although ranking third for the year as a whole. 
Only San Benito and Sonoma Counties in California surpassed 
Humboldt County in mercury production in 1947. One other prop- 
erty in Humboldt County produced some mercury in 1947. 

The Red Bird in the Antelope Springs district, Pershing County, 
was the second largest mercury-producing mine in Nevada in 1947. 
The Goldbanks mine, Goldbanks district, had a small output from 
ore treated in a retort. 

Oregon.—Three properties in Oregon, by far the largest of which 
was the Bonanza mine, made up the State’s output of 1,185 flasks 
in 1947 from 7,238 tons of ore, compared with double the number of 
mines and 1,326 flasks of mercury in 1946. The Bonanza mine con- 
tributed most of the output in both years; in 1947 it produced 1,182 
flasks of mercury from 7,233 tons of ore treated in a rotary furnace. 
The Bonanza mine was the fifth largest mercury producer in the 
United States in 1947, as in 1946, despite the fact that output declined 
for the seventh successive year. The other two operations, in Crook 
and Harney Counties, produced very small quantities in 1947. 


CONSUMPTION AND USES 


Mercury consumption continued in 1947 well below wartime peaks 

but gained 13 percent over 1946 and was almost one-third above the 
prewar (1935-39) annual average. Expansion in use in the new 
mercury dry cell was the chief factor in the higher consumption rate 
in 1947, and continuing expansion is expected to require larger quan- 
tities in 1948. The SEN and performance of the new cell were re- 
p to have made good progress in 1947. A continued low price 
or the metal and assured supplies are said to be requirements for 
further gains in consumption for this purpose. Agricultural use of 
mercury likewise gained notably in 1947 over 1946. Research in 
connection with new mercury boiler installations may bring about 
pm of the metal, and continued low prices are a stimulant to 
that end. 
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Mercury consumed in the United States, 1946—47, in flasks of 76 pounds 


Use 1946 ! 1947 Use 1946 ! 1947 
Pharmaceuticals.... .............. 4, 095 3, 047 || Catalysts...........-.......--..-- 3, 310 5,078 
Dental preparations... ............ 1, 133 785 || Electrical apparatus.............- 23,889 | 26,763 
Fulminate: Industrial and control instru- 

Munitions.................... ) 682 523 Ments EE 24,609 | 25,304 

Blasting caps................. Amalgamation. .................- 99 138 
Agriculture....................... 3, 134 5,617 || General laboratory..............- 269 333 
Antifouling paint................. 994 760 || Redistilled . ...........-....---..- 25,574 | 24, 689 
Electrolytic preparation of— TEE 3,214 | 1,761 

Chlorine...................... ) 550 693 

Caustic soda. ................ 31,552 | 35,581 


1 Revised. 

2 A partial break-down of the “redistilled” classification showed 47 percent was for instruments, 22 per- 
cent for dental preparations, and 10 percent for electrical apparatus in 1946 and 52, 10, and 22 percent, 
respectively, in 1947. 


Mercury consumed in the United States, 1940-45, by months, and 1946-47, by 
quarters, in flasks of 76 pounds 


Month 1940 1041 1942 1943 1944 1945 1946 1947 
January............. 2, 300 2, 900 3, 800 4, 500 3, 400 5, 200 
February............ 2, 000 4, 700 3, 000 4, 700 3, 700 5, 100 6, 800 9, 000 
March..............- 1, 800 4, 000 3, 500 4, 900 3, 600 6, 100 
AVP coc ei ori oss 1, 900 3, 200 3, 600 5, 500 3, 200 7, 500 
BY A AAA 2, 200 3, 500 4, 200 5, 600 3, 100 8, 900 8, 100 8, 500 
June................- 2, 500 3, 300 3, 700 4,700 3, 400 8, 500 
d'Iesse 2, 200 3, 300 3, 200 4,700 3, 000 6, 600 
August .oooooo...... 2, 100 3, 600 3, 700 4, 900 8, 900 5, 300 7, 400 7, 700 
BSeptember........... 2, 100 3, 700 4, 100 4, 100 3, 000 3, 100 
ctober............. 2, 700 4, 800 6, 200 3, 800 3, 900 3, 100 
November........... 2, 900 3, 900 6, 200 3, 900 3, 900 2, 500 8, 900 9, 900 
December. .......... 2, 100 8, 000 4, 500 3, 200 3, 900 2, 000 
Total: Preliminary. 63, 900 31, 200 35, 100 
ET 26,800 | 44,800 | 49,700 | 54,500 | 42,000 { ey | ëss) 38581 
1 Revised. 


The use of mercury and other compounds for mildewproofing was 
described ? in a recent report. Among other things the report states: 


The phenylmercurics render important service in a great many industries. 
They are used in tanning, in paints, in paper mills, in sap stain prevention of 
lumber, and wood impregnation. 

Similar to the phenylmercurics are the newly developed pyridylmercurics—the 
stearate, chloride, and acetate. These compounds are suggested for use in 
fabrics, rubber, paper, cork, lacquer, and wax fungus-proofing. The high water- 
solubility of pyridylmercuric acetate is unique in this group and the phenylmer- 
curics. Under the trade name ''Pyridose" (Mallinckrodt), it is sold as a slime- 
control agent for paper mills. 


Consumption of an important quantity of mercury in the form of 
phenylmercuric acetate as a crabgrass killer appears promising. 

A comparison of chlorine and caustic soda production by two types 
of manufacture was made* recently. A new mercury cell, claimed 
to have certain advantages over the German cells, recently was de- 
scribed. An installation of the new-type cell in Canada has been 
announced.’ 

3 Block, 8. S., Mildewproofing Compounds—New Chemicals, New Knowledge, Can Curb Fungus 
Ravages: Chemical Industries, vol. 62, No. 2, February 1948, pp. 226-231. 

* MaeMullin, Robt. B., Diaphragm vs. Amalgam Cells for Chloride-Caustic Production: Chemical 
Industries, vol. 61, No. 1, July 1947, pp. 41-50. 

5 Gardiner, W. C., New Mercury Cell Makes Its Bow: Chemical Engineering, vol. 54, No. 11, Novem- 


ber 1947, pp. 108-112. 
¢ Canadian Chemistry and Process Industries: Vol. 33, No. 2, February 1948, p. 161 
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STOCKS 


Industrial inventories of mercury changed little in 1947. From 
the accompanying table it will be noted that no mercury was held by 
the Office of Metals Reserve at the end of 1947, such metal having 
moved into the Government strategic stock pile. 


Stocks of mercury in hands of consumers and dealers, producers, and Office of 
Metals Reserve, 1943—47, in flasks of 76 pounds 


Consumers Office of 
End of year and Producers ! Metals Total 

dealers Reserve 
104g ue tn he ht A IN. 13, 200 3, 457 3 69, 852 86, 500 
tr © ER 10, 400 2,714 67, 812 80, 900 
lr EES 17, 000 3, 243 63, 638 83, 900 
lr goer eh en i ae ek ee a 16, 400 2, 599 20, 884 39, 900 
VOGT EE - . 16,200 3, 084 |.............. 19, 284 


1 Operators that account for roughly 95 percent of output. 
2Total Government inventory. 


Quotations for mercury declined throughout the year, continuing 
the downtrend generally in progress since March 1945; the average 
price for the year of $83.74 a flask at New York was the lowest annual 
average since 1938, when it was $75.47 a flask. The 1947 price was 
only 43 percent of the all-time peak annual price of $196.35 for 1942. 
The movement in mercury prices was against the trend in most com- 
‘modities, including items affecting costs of production of mercury, 
with a resultant adverse effect upon the mercury-producing industry. 
Bureau of Labor Statistics index prices for nonferrous metals and for 
all commodities in 1947 were 93 percent in each case above those for 
1938. The low level of mercury prices compared with other metals 
since the reestablishment of free markets may be explained in part 
by the fact that mercury ceiling limitations during the war were at 
proportionately much higher levels than were those for other metals. 
At the beginning of 1947 quotations for mercury ranged from $88 to 
$92 a flask and at the end of the year from $79 to $81 a flask. 

Because of the domestic tariff of $19 a flask on mercury, the differ- 
ential between New York and London prices normally favors the 
New York price, although seldom by as much as the tariff. Following 
the outbreak of the w&r in Europe in 1939 until December 1946, 
however, the London price was almost always in excess of the New 
York average. Throughout 1947 the normal relationship existed. 

In May, Mercurio Europeo reduced its export price by $14.50 to 
the basis of $65 a flask at Spanish or Italian ports, and the British 
price was reduced an equivalent amount in the same month. "The 
Cartel price was reduced another $5 in August, with a correspondin 
drop in the London quotation. The British quotation was reporte 
as £20 15s. Od. in January and £16 Os. 0d. in December. C 
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Average monthly prices per flask (76 pounds) of mercury at New York and 
London, and excess of London price over New York price, 1945-47 


1945 1946 1947 


Month Excess of Excess of Bl Excess of 
New Lon- | London | New Lon- | London | New Lon- | London 
York!| don? lover New] York!| don? over New| York!| don? over New 


York York York 

January.............. $156.85 |$281.44 | $124.59 [$104.81 |$126. 06 $21.25 | $88.00 | $83.61 3 $4. 39 
February............. 165. 55 | 281. 44 115.89 | 102. 73 | 126.06 23.33 | 86.86 | 83.57 3 3. 29 
March...............- 162. 00 | 281. 44 119. 44 | 103. 92 | 126.06 22.14 | 86.85 | 83.57 3 3.28 
ADrl..ll..zi- cz 156. 84 | 281. 44 124.60 | 102. 46 | 126.05 23.59 | 85.77 | 83.57 3 2. 20 
May. o ite 153.69 | 281.44 127.75 | 101.00 | 126.04 25.04 | 84.46 | 77.81 3 6.65 
a occ 147. 73 | 281. 44 133.71 | 99.40 | 126.05 26.65 | 84.00 | 69.17 3 14. 83 
i, EDT 140. 72 | 281.06 140.34 | 98.31 | 126.05 27.74 | 84.00 | 69.17 3 14.83 
August ..... 123. 20 | 280. 88 157.68 | 97.56 | 126. 05 28.49 | 84.00 | 67.28 316.72 
Hepntember 95. 84 | 280. 74 184.90 | 96.00 | 126.04 30.04 | 81.64 | 64, 48 317.16 
ctober............... 101.39 | 126.01 24.62 | 95.19 | 126. 00 30.81 | 80.69 | 64.50 316.19 
November............ 106. 87 | 126.06 19.19 | 89.39 | 100. 57 11.18 | 79.64 | 64.49 3 15.15 
December............ 108. 00 | 126.05 18.05 | 88.12 | 83.61 3 4.51 79.00 | 64.50 3 14. 50 
Average........ 134.89 | 242. 45 107. 56 98. 24 | 120.39 22.15 83. 74 73. 02 310. 72 


1 Engineering and Mining Journal, New York. 

2 Mining Journal (London) prices in terms of pounds sterling are converted to American dollars by using 
average rates of exchange recorded by Federal Reserve Board. Official prices were £68 10s. to £69 15s. until 
October 1945, when they were reduced to £30 to £31 5s; maximum prices were revoked in August 1946. 

3 New York excess. (The resumption of a New York excess is a return to a normal relationship.) 


FOREIGN TRADE’ 


Imports of mercury for consumption in the United States in 1947 
continued the decline, in progress in 1946, from the all-time peak 
established in 1945; the 1947 total amounted to only 19 percent of the 
abnormal quantity for 1945. Actual receipts of mercury from abroad 
during 1947 (general imports) fell 56 percent from 1946 and were only 
14 percent of the 1945 total. General import data give a more 
accurate record of materials actually entering the country during a 
given period than do imports for consumption. 

Of general imports of 10,228 flasks in 1947 (comparisons with 1946 
in parentheses), 3,107 (none) came from Japan, 2,161 (5,559) from 
Spain, 1,824 (6,669) from Mexico, 1,516 (10,284) from Italy, 1,500 
(none) from Yugoslavia, and 120 (550) from Chile. The metal from 
Japan was imported under arrangements entered into between the 
U. S. Commercial Company, the Department of State, the War 
Department, and the Supreme Commander of the Allied Powers 
(SCAP) for the handling of Japanese exports. In the announcement 
of the U. S. Commercial Company regarding this purchase, the 
quantity was said to be 2,900 flasks, of which 1,800 were Italian 
mercury and 1,100 Japanese metal The Government metal was for 
sale in the domestic market, and the entire quantity was reported 
disposed of by the end of October. The mine that produced the 
Yugoslavian metal was under Italian control after the end of World 
War I and before the end of World War II. 

. The long-time record covers “imports for consumption," which 
include imports for immediate consumption plus withdrawals from 
warehouse for consumption. Imports for consumption totaled 12,958 
flasks in 1947, compared with 13,894 flasks in 1946. Of the 1947 


7 Figures on imports and exports compiled by M. B, Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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total (comparisons with 1946 in parentheses), 3,498 (3,127) flasks 
came from Spain, 3,107 (none) from Japan, 2,900 (5,038) from Italy, 
1,783 (5,360) from Mexico, 1,400 (none) from Yugoslavia, and 270 
(369) from Chile. 


Mercury imported for consumption in the United States, 1943-47 


[U. S. Department of Commerce] - 


1943 1944 1945 
Country ——— —__ —— — 
Pounds Value Pounds . Value Pounds Value 
Canada OUTRE a do a a 1, 184, 211 | $3, 009, 271 118, 906 $337, 177 130, 720 $237, 175 
NN CA AS 202, 148 506, 710 74, 627 152, 309 36, 285 55, 995 
a A A A PO EA 1, 748 3, 621 
ANA A A EA AA ESMAS EE 
AP Ie AO A A ART AA A NR 
a AAA 2, 238,725 | 5,010,038 | 1,288,548 | 2,012, 873 824, 789 1, 307, 402 
Pori AAA E | 8, 132 19, 934 3, 044 9, 397 11, 628 19, 570 
SDUl noon NEEN A AA EDEN MENS 4, 209, 720 7, 386, 167 
EA AAA oM MM HP WE, AAA A ue oa as ee 
Total: Pounds.......... 1 3,633, 216 | 8,545,953 | 1,486,025 | 2,511,756 | 5, 214, 890 9, 009, 930 
Fiaska 1 47,805 |..........-- 19, 553 Vote ausos 68,617 |...........- 
1946 1947 
Country ka 
Pounds Value Pounds Value 
Canada eebe Ee $6 $1 
Ll EE Ee 28, 064 27, 978 20, 536 17, 504 
IS 2. 0 A EE oleae ere lace te BE 
E CHE 382, 880 325, 274 220, 352 180, 336 
Japan A ee eee oie ea te eee thee crit EE 236, 161 | 251, 899 
ee EE ^. 407, 334 378, 235 135, 521 103, 015 
dno ERE ae eee OREMUS PERRA EROR EE PASOS HAND TN Sciam AAA IÓ 
SS TN DEE 237, 676 201, 783 265, 843 201, 766 
Ré TEE, GE eee lee 71, 400 
Total: ode: eege Sheet ey 1, 055, 956 933, 276 984, 814 825, 921 
¡PE RA A A E 13, 894 |............ 12, 958 |uciicocinene 


1 Includes 1,128,727 pounds (14,852 flasks) reexported and not separately classifiable by countries. 


Imports of mercury compounds are insignificant, no mercuric 
chloride nor vermilion red being entered in 1947, and the total for 
mercury preparations being 2,240 pounds. 

Of the exports of 884 flasks of mercury in 1947 (comparisons with 
1946 in parentheses), 11 countries received 17 flasks or more, as 
follows: Czechoslovakia 140 (21), Union of South Africa 119 (36), 
Canada 92 (124), Netherlands 73 (48), Finland 58 (none) Argentina, 
55 (6), Brazil 53 (258), China 51 (14), Nicaragua 20 (none), Saudi 
Arabia 19 (14), and the Philippine Republic 17 (7). 

The larger total of 3,095 flasks of mercury reexported in 1947 
went to 10 countries in quantities of 22 flasks or more, as follows: 
Canada 1,405 (502), United Kingdom 1,202 (none), Sweden 85 (367), 
Hong Kong 72 (50), Brazil 71 (493), Belgium 51 (105), Argentina 50 
(193), Colombia 31 (22), Switzerland 29 (353), and Curacao 22 (29). 


776 MINERALS YEARBOOK, 1947 


Mercury exported from the United States, 1943-47 
[U. S. Department of Commerce] 


Flasks Flasks 
Year Pounds of 76 Value Year Pounds of 76 Value 
pounds pounds 
1943_._..._.._-._-- 29, 236 385 $88, 842 || 1946.._....._..._._.] 68,932 907 | $113,817 
1044. osos 57,007 750 123, 481 || 1947................ 67, 148 884 90, 659 


1945. ...........— 78, 877 1,038 | 121,713 


WORLD REVIEW 


World output in 1947 was close to the rate maintained in 1946, 
at little more than half of the all-time record established in 1941. 
The shrunken world markets, mainly because Germany and Japan 
no longer were among the chief consuming nations, were unable to 
use all of the new metal produced and the stocks on hand. Of the 
larger producing countries, only Italy is known to have had a larger 
output in 1947 as compared with 1946, Spain, the United States, 
and Mexico showing decreases. Yugoslavian production probably 
rose in 1947. 


World production of mercury, 1941-47, by countries, in fiasks of 34.5 kilograms 
(76 pounds) ! 


[Compiled by B. B. Mitchell] 


Country ! 1941 1942 1943 1944 1945 1946 1947 
Algeria... o Emus 147 121 146 165 326 340 348 
Australia: 
New South Wales................. 1 (D- audes MA (3) (3) (3) 
Queensland......................- 34 15 15 LK e 28 ieee ee (3) 
AUSIS- E (3) (3) (4) (4) (3) (3) (3) 
Bolivia (exports) ........---.----------|---------|]--------- SF c 3 cs (3) 
HN TEE 7,057 | 13,630 | 22, 240 A E A VEER 
ONG ATP ; 2, 256 2, 563 1, 181 862 827 (3) 
EE 2, 756 4, 293 3, 133 3, 510 1, 828 1, 189 290 
Czechoslovakia.....-------------.---- (3) ) 3) (3) ( 5 768 
Ei AAN AA 899 493 |163,480 | 463, 480 (. O EAN (3) 

Fen ca ee ANN 94,161 | 75,885 | 61,945 | 22,997 | 25,527 | 50,822 | 53,984 
TOG chee ice eee er eee! ,3 5,197 | 6,706 | 7,096 | 3,139 | 1,361 1, 619 
MOI EE 23,137 | 32,443 | 28,321 | 26,063 , 143 | 11,661 9,700 
New Zealand......................... 73 150 93 30 |......... 3 

q AA A NAO AA 145 326 152 | 209}; AL 
ENLA AA EE 21 176 (3) (3) (3) (3) 
Southern Rhodesia.................... (oes EE 2 ND A AAA 
A E E A PEN T EE 86, 473 72,288 | 47,756 | 34,349 | 40,694 | 41,801 35, 420 
Sweden............................... E N az ZD En 
kk (TT 88 3 C MEME E, PS ronem (3) 
dk d EE 242 176 271 143 158 75 (3) 
Union. of South Africa.......-------..- 204 579 1, 189 1, 192 852 764 llo 
United States. ------0locooocococooo.. 44,921 | 50,846 | 51,929 | 37,688 | 30,763 | 25,348 23, 244 
Yugosiavin A A PA A A ASS (3) (3) 
d'No EE 275, 000 | 265,000 | 240,000 | 157,000 | 131,000 | 144,000 | 144,000 


1 Mercury is also produced in Korea and U. $. 8. R. but production data are not available; estimates 
by senior author of chapter are included in total. 

2 Production less than 1 flask. 

3 Data not yet available; estimates by senior author of the chapter included in total. 

4 Austria included with Germany. 

$ By-product of pyrite production in Slovakia only. 

* Estimate. 

7 espe f : 

8 Output of Idria mine included with Italy until ceded to Yugoslavia after World War II. 
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REVIEW BY COUNTRIES 


Algeria.—In 1947, 348 flasks of mercury were produced and 464 
flasks were exported; exports went entirely to France. 

Italy. —Italy was the leading world mercury-producing country 
again in 1947, despite the absence of Idria’s output from the Italian 
total. The total for 1947 was far below the peak rates sustained dur- 
ing the early part of the war period, and a considerably greater current 
output is waiting only for a sufficient outlet. The geology and other 
aspects of the mercury industry were described by Eckel,’ whose 
report is abstracted in part as follows: 


The Monte Amiata district is characterized geologically by a thick series of 
sedimentary rocks that range from Triassic to Eocene in age and are surmounted 
on Monte Amiata itself by a thick cap of extrusive trachyte. Bodies of travertine 
and of landslide detritus, younger than the trachyte, are rather widespread. 
The structure is complex and little known but most of the ore deposits seem to 
lie along or near a major, north-trending fault or on associated cross-fractures. 
Cinnabar is the only important ore mineral and clay minerals are by far the most 
abundant products of hydrothermal alteration. A southward increase in the 
amount of stibnite, relative to cinnabar, suggests horizontal zoning. The grade 
of ore ranges from 0.60 to 3.0 pct and the reserves, as compared with those in 
American mines, are enormous. Even in the face of wartime scarcities, the mines 
are remarkably self-sufficient and labor is plentiful, but the costs of production 
are estimated to be not greatly below those of the better American mines. Notes 
on the principal mines, on the mining and metallurgical methods, and on the 
manufacture of synthetic cinnabar are included in the paper. 


A report describing the Monte Amiata district? was published re- 
cently. Another report,’° among other things, discussed efforts of 
Italian producers to reestablish their industry in the postwar period. 

Japan.—A comprehensive report covering mercury resources of 
Japan was released * in 1947. The report was summarized as follows: 


1. Mercury production of 20 mines in Japan totaled 1,167 tons from 1925-45. 
Of this amount, 70 percent was from the Itomuka mine in Hokkaido. This mine 
operated from 1939—45, produced 817 tons of mercury, and attained & peak pro- 
duction of 196 tons in 1944. The only important mines operating in 1946, the 
Itomuka and Oketo, produced about 6.5 tons of mercury monthly. Proved and 
probable reserves were sufficient in 1946 to maintain that rate of production for 
10 years, if the low rate of recovery during 1940-45 was maintained. With 
efficient mining, milling, and distillation practices, the reserve would last about 
7 years longer. 

2. Future requirements of Japan are estimated to be 200-300 tons of mercury 
per year. This estimate is based on the 1925-33 average of new available sup- 
plies. It assumes no new important uses of mereury and decreased buying power 
for essential mercury products. Domestic production probably can supply one- 
half the demand after consumer stocks are depleted. Consumer stocks at the 
end of 1946 were reported by Economic and Scientific Section, SCAP, to be 470 
tons. 

. 8. Mercury deposits are irregular in size, shape, and grade. For this reason, 

possible and prospective reserves are of greater concern than with other metal 
deposits. In Japan this is especially true, because of less intensive prospecting 
than in the United States and European countries and because of relatively heavy 
soil and vegetative cover. Modern practices in geologic surface and subsurface 
mapping and chance discoveries may lead to a material change in the 1945—46 
reserve and production potential of mercury in Japan. 


‘Eckel, Edwin E., Mercury Industry in Italy: American Inst. of Min. & Met. Eng., Tech. Pub. No. 
2292, January 1948, 21 pp. 
ee ono Ruay Engineering (London), The Mercury Mines of Tuscany: Vol. 13, No. 11, November 
1 p. e 
10 the Mining Journal (London), Italian Mercury: Vol. 228, No. 5824, Apr. 5, 1947, pp: 171-172. 
11 Mercury Resources of Japan: Supreme Commander for the Allied Powers (Natural Resources Section) 
Rept. 91, Sept. 10, 1947, 62 pp. 
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Mexico.—The falling world price for mercury has affected output 
in Mexico adversely. Production of 9,700 flasks in 1947, compared 
with 11,661 in 1946, was only 30 percent of the all-time peak of 32,443 
flasks established in 1942. Production of 1,300 flasks in the final 

uarter of 1947 contrasted with 3,700 flasks for the first quarter of 
the year. Virtually the entire 1947 output was exported. | 

Netherlands Indies.—A shipment in 1947 of slightly over 20 tons 
of mercury ore from Tandjong Priok to the United States for treat- 
ment yielded 65 flasks of metal, indicating an average mercury content 
of 12 to 13 percent. 

Spain.— Production of mercury dropped 15 percent in 1947 and was 
equal to only 41 percent of the all-time peak established in 1941. As 
in Italy, output was affected adversely by inability of world markets 
to absorb potential world supplies. Exports were almost double the 
low total for 1946 but were well below production, and the already 
large stocks increased during the year. Notes on the Almaden mine 
were published *? in 1947. | 

United Kingdom.—Foreign-trade figures for the United Kingdom 
indicate that use of mercury in this country may be approaching 
prewar levels. Imports in three selected years were as follows: 44,317 
flasks in 1938, 2,023 in 1946, and 25,665 in 1947. Reexports during 
the 3 years were 15,498, 330, and 2,238 flasks, respectively, indicating 
that 28,819, 1,693, and 23,427 flasks, respectively, remained within 
the country for use. 

At the beginning of the year the British Ministry of Supply price 
for mercury was £20 15s. Od. per flask. It was reduced to £17 3s. 
6d. in May and to £16 Os. Od. in August, continuing at this level for 
the remainder of the year (a reduction of more than $19 a flask for 
the year). 

13 The Mining Journal (London), Almaden: Past, Present, and Future: Vol. 229, No. 5837, July 5, 1947, 
pp. 400-401. l | 


Mica 


By G. RICHARDS GWINN axb E, M, TUCKER 


GENERAL SUMMARY 


HE production of sheet, punch, and scrap mica in 1947 decreased 
IESS from the total reported i in 1946, but the output of ground 

mica again reached a new high. The consumption of sheet and 
punch mica also decreased from that reported in the previous year. 
The production of mica in India—the world’s major source of block 
and splitting mica—in 1947 was again hampered by the fluctuating 
political situation and by strikes. The output of phlogopite mica from 
Madagascar in 1947 exceeded the 1946 total. 

Certain sizes and qualities of muscovite sheet and film mica and 
some grades and sizes of muscovite and phlogopite splittings remained 
n the list of strategic minerals that must be stock-piled for national 

efense. 

Reports on the exploration of mica deposits in Georgia,’ North 
Carolina,’ and New Meixco ? and a review of methods of recovering 
scrap mica * were recently released by the Bureau of Mines. 

There is an ever-increasing number of ceramic and plastic products 
that have reached the position of alternate materials (rather than 
substitutes) for some of the uses for which mica has previously been 
specified, and the programs for developing synthetic mica have 
advanced to the pilot-plant stage. Efforts were made during 1947 to 
reduce the tariff on block mica imported into the United States. 
Twenty-three nations signed a General Agreement on Tariffs and 
Trade at Geneva, Switzerland, effective January 1, 1948, and running 
for 3 years reducing the tariff on many mineral commodities. How- 
ever, because India and Brazil failed to concur on the proposed 
reduction for mica, this mineral was not included in the final agree- 
ment. 

The accompanying table of salient statistics summarizes domestic 
production and total supply of mica available in the United States 
for the 1943-47 period. 

1 Beck, W. A., Georgia Mica Spots: Bureau of Mines Rept. of Investigations 4239, 1948, 29 pp. 
2 Dahners, L. A. e McIntosh, F. K., North Carolina Mica Spots: Bureau of Mines Rept. of Investiga- 


.fons 4241, 1948, 1 
à Holmquist, e J. ; Apache Mica Mine, Rio Arriba County, N. Mex.: Bureau of Mines Rept. of Inves- 


UE SC 1947, 5 
4Mun n, G., and lark, F. F., Studies on Methods for Recovering Scrap Mica from the Pegmatites 
of the Black Hills, South Dakota: Bureau of Mines Rept. of Investigations 4190, 1948, 26 pp. 
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Salient statistics of the mica industry in the United States, 1943-47 


1943 1944 1945 1946 1947 
Domestic mica sold or used by producers: 
Total uncut sheet and punch: 
sek le LBE 3, 448,199 | 1, 523,313 1, 298, 587 1, 078, 867 415, 589 
bilo NR $3, 228, 742 | $3, 262, 711 $737, 342 $217, 955 $116, 110 
A ¡Average per Dound. $0. 94 $2. 14 $0. 57 $0. 20 $0. 28 
crap: 
Short LOIS. 2o 2 ec Se i Uu 46, 138 51, 727 41, 060 58, 602 49, 797 
A AN $738, 025 | $1, 089, 072 $812, 322 | $1,041,423 | $1,095, 578 
Average per ton. ...............- $16. 00 $21. 05 $19. 78 $19. 43 $22. 00 
Total sheet and scrap: ! 
Short tons........................- 47, 862 52, 489 41, 709 54, 141 50, 005 
KC EE EEN $3, 966, 767 | $4, 351, 783 | $1, 549, 664 | $1, 259, 378 | $1, 211, 688 
Total ground: ! 
Short tonS-.--.--.----------------- 51, 582 52, 713 51, 806 62, 113 64, 540 
[ERO eee so esse $1, 990, 144 | $1,914, 709 | $1, 995, 969 | $2,516,018 | $2, 967, 713 
Consumption of splittings: 
(1411 E oc oe So ee che A 8, 413, 362 | 8,816,965 | 7,897,402 | 7,815,989 9, 309, 981 
VNC EE $3, 518, 822 | $4, 657, 730 | $3, 415, 696 | $4, 259, 478 $6, 680, 753 
Imports for consumption: 
Total uncut sheet and punch: 
ounds.........-.........---------] 5, 501, 745 | 5,032,983 | 4,208,130 | 4, 499, 562 1, 754, 419 
" Valio -ioa sn score bso ee $6, 313, 900 | $3, 921, 078 | $4, 148, 737 | $2, 288, 448 | $1, 150, 958 
Short tons......................... 2, 048 2, 412 3, 612 6, 207 5, 109 
E AAA $27, 102 2, 688 $41, 950 $75, 846 $66, 408 
Total sheet and scrap: 
Short tons 4, 799 4, 929 5, 716 8, 457 5, 986 
Male cota pate ee UE elo $6, 341, 002 | $3, 953, 766 | $4, 100, 687 | $2, 364, 204 | $1, 217, 366 
Manufactured: | 
Short t0DS EE 8, 960 2, 314 3, 695 5, 487 5, 699 
Vallo EE $9, 513, 064 | $3, 707, 718 | $2, 173, 133 | $4, 754, 583 | $6, 251, 613 
Total imports: l 
Short tonS------------------------- 13, 759 7, 243 9, 411 13, 944 11, 685 
AAA A AA $14, 854, 066 | $7, 661, 484 | $6, 363, 820 | $7, 118,877 | $7, 468, 979 
Exports (all classes of mica): 
Short (ons ...... 693 619 981 1, 542 1, 493 
CH EE $653, 889 $526, 824 $377, 473 $709, 109 $970, 326 


1 Includes mica recovered from kaolin and mica schists as follows: 1943, 24,113 tons, $314,851; 1944, 22,107 
tons, $485,567; 1945, 15,046 tons, $324,515; 1946, 15,197 tons, $290,540: and 1947, 14,598 tons, $385,833. 


DOMESTIC PRODUCTION 


Sheet Mica.— The output of sheet and punch mica in 1947 reached 
415,589 pounds valued at $116,110, a figure 61 percent below the 
1,078,867 pounds valued at $217,955 reported in 1946. Punch mica 
in 1947 represented 83 percent of the total sheet produced, or 343,832 

ounds valued at $47,099. As shown in the accompanying table, 

orth Carolina in 1947 supplied 49 percent of the punch, 57 percent 
of the sheet, and 78 percent of the scrap mica produced in the United 
States. South Dakota in 1947, as in the previous year, was the second- 
largest mica-producing State. Many producers in 1947 as in 1946 
failed to report production, and the Bureau of Mines was again obliged 
to depend largely on reports by purchasers to obtain complete totals 
of the domestic output of mica. The continued poor preparation of 
domestic sheet mica (half trim) is responsible in part for the decline 
in demand for domestic material. 
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Scrap Mica. —Production of scrap mica in 1947 reached 49,797 short 
tons valued at $1,095,578, a figure 7 percent below the 53,602 tons 
valued at $1,041,423 reported in 1946. In addition to mine scrap, 
these figures include 14,598 short tons valued at $385,833 of mica re- 
claimed as a byproduct of kaolin washing and by milling mica schist. 
The shortage of scrap mica which developed in 1946 continued through 
1947, and mica grinders imported large quantities of scrap from India, 
Africa, Canada, and Mexico. 

The production of scrap and reclaimed mica for the 1942-47 period 
and the 1935-39 average are given in an accompanying table. 
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Scrap and reclaimed mica sold or used by producers in the United States, 1935-39 
| (average) and 1942-47 


Scrap Reclaimed Total 
Year 
Short tons Value Short tons Value Short tons Value 
1935-39 (averagel 13, 582 $168, 688 8, 404 $116, 824 21, 986 $285, 512 
¡MA A 22, 781 355, 358 20, 481 315, 807 43, 262 671, 165 
1949. A A A here 22, 025 423, 174 24, 113 314, 851 46, 138 738, 025 
A EE 29, 620 603, 505 22, 107 485, 567 1, 727 1, 089, 072 
A E OS 26, 014 487, 807 15, 046 324, 515 41, 060 812, 322 
LEE teen 38, 405 750, 883 15, 197 290, 540 53, 602 1, 041, 423 
(A silo 35, 199 709, 745 4, 598 385, 833 49, 797 1,095, 578 


Ground Mica.—The production of ground mica in 1947 reached an 
all-time high of 64,540 short tons valued at $2,967,713, an increase 
of 4 percent over the previous record of 62,113 tons valued at 
$2,516,018 reported in 1946. Production figures for ground mica are 
broken down to show the quantities manufactured by wet and dry 
processes. A review of the methods of mica grinding has recently 
been released.’ 


Ground mica (including mica from kaolin and schists) sold by producers in the 
United States, 1948-47, by methods of grinding 


Dry-ground Wet-ground Total 
Year 

Short tons Value Short tons Value Short tons Value 
A A 40, 256 | $1, 027, 781 11, 326 $962, 363 51, 582 1, 990, 1 
TA o 47,023 | 1,382, 147 5, 690 532, 562 52, 713 1, 914, 709 
1045. eier wdc 43,686 | 1, 243, 075 8, 120 752, 894 , 806 , 995, 
0 A E n 53,908 | 1,582, 974 , 205 933, 044 62, 113 2, 516, 018 
Mee Ee 55, 731 | 1, 852, 768 8,809 | 1,114, 945 64, 540 2, 967, 713 


Because of the sharp decline in output of all kinds of mica and the 
small number of producers reporting, data on the production of sheet, 
punch, and scrap mica by districts are not available for publication 
in 1947. New Hampshire, which for many I1 has been the second 
largest mica-producing State, did not produce sheet or punch mica 
in 1947. Only scrap mica was reported in the Southwestern district, 
and no mica was produced in the Northwestern district. 


$ Rock Products, Fine Grinding of Mica: Vol. 50, No. 7, July 1947, pp. 92-93. 
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FIGURE 1.—Scrap and ground mica sold in the United States, 1923-47. 


CONSUMPTION 


The downward trend in the over-all consumption of block, splittings, 
and film mica which started in 1944 continued through | 1947. As 
consumption of splittings reached a new high in 1947, the decrease is 
attributed to smaller demands for block and film mica. 

Shortages of components other than mica, used by the electrical 
industry, accounted for some of the reduced demand; but, for the 
most part, the use of alternative materials was the major cause for 
the decline in consumption of block- and film-mica products. Eugene 
Munsell & Co. of New York, N. Y., formerly one of the large mica 
fabricators in the United States, discontinued the manufacture of 
mica products in January. 1947 and is now only a wholesaler and 
importer of raw mica. It has also stopped purchasing domestic mica. 

s demands have decreased, preparation requirements have in- 
creased. Mica fabricators require, and are obtaining, almost entirely 
from imported sources, three-quarter and full-trim block and film mica. 
Thus domestic material, which for the most part is offered as half-trim 
material, is not in great demand. Itis reported that some fabricators 
of electric toasters, irons, and heaters which utilize large quantities of 
low-grade and low-price sheet mica are using domestic clear and 
slightly stained mica which, because of its poor preparation (half trim), 
is obtained at the same or essentially the same price as low-grade 
stained material. Although mining and preparation costs of mica in 
the United States are higher than those in other countries, it is believed 
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that improved mining and preparation practices would reduce costs 
and improve the outlook of the domestic mica industry. 

Figure 2 summarizes graphically the situation with respect to 
imports of block mica and splittings and domestic production of sheet 
and punch mica. 
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FIGURE 2.—Block mica splittings imported for consumption in the United States and sales of domestic sheet 
and punch mica, 1932-47. 


Sheet, Punch, and Film Mica.—A summary of domestic production 
of sheet and punch mica and the apparent consumption of sheet, 
punch, and splittings for the 1936-47 period are given in an accom- 
panying table. Domestic production in 1947 supplied only 4 percent 
of total consumption compared to 8 percent in 1946. The consump- 
tion of splittings in 1947 was 9,309,981 pounds, and the quantity of 
block- and film-mica products consumed was apparently 1,992,663 
pounds. In 1946 the Bureau of Mines started to collect statistics on 
the consumption of block and film mica; but the returns obtained were 
not complete, and figures were not released. A more complete cover- 
age was obtained in 1947, and what is believed to be a reasonably 
accurate account of the consumption of muscovite block and film and 
phlogopite block mica is shown in an accompanying table. The differ- 
ence of 382,274 pounds between the two figures reported as block- and 
film-mica consumption is attributed to stocks held by mica fabricators 
and the inadequate classification of block-mica imports. As the 
United States at present depends almost entirely on imported sources 
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for the better grades of block mica, some grades and sizes of which are 
essential for national security, it is important that accurate — be 
obtained on mica consumption. Such data can continue to be com- 
piled by the Bureau of Mines only with the full cooperation of industry. 


Production of sheet and punch mica and apparent consumption of sheet and 
punch mica and mica splittings in the United States, 1936-47, in pounds aj 


Apparent Apparent 
Year Production| consump- Year Production} consump- 
tion tion 

1936............ . CACA 1, 319, 233 5,721,685 || 19042................... .. 2,761,844 | 12,888, 273 
Ir e A 1, 694, 538 7, 160, 616 || 1943.......-.-...-_...-..- 3, 448,199 | 17,296, 196 
1098. A A 939, 507 3, 029, 447 || 1944. e 1,523,313 | 15, 185, 998 
1030 A A 813, 708 5, 147, 448 || 1045...................-.- 1, 298, 587 | 13,310, 700 
1040-20 oro ias 1, 625, 437 8, 093, 174 || 1946........ 2... ll... 1,078,867 | 13,282,337 
104]. misses 2, 666, 453 | 12,040, 476 || 1947.....................- 415,589 | 11,302, 644 


Consumption of block and film muscovite and phlogopite mica in the United 
States in 1947, in pounds 


Total block 
Type Block Film and film 

Muscovite: 
Clear and slightly stained................................- 19, 698 90 19, 788 
Fair stained......... Ee 4, 445 35, 450 39, 895 
Good 'StAINOG EE 41, 902 83, 101 125, 003 
Blaine? AA Re A ee 947,237 |...-.------.-- 947, 237 
Heavy stained EE 390, 791 |.............- 390, 791 
EE EE 72, 516 6, 028 78, 544 
Total MUSCOVITO: < 222k escccsoe ii 1, 476, 589 124, 669 1, 601, 258 
Phlogopite (all qualities).....................................- CIN ec 9. 131 
Grand (otal 22: 2222525220220 eee cease en uer 1, 485, 720 124, 669 1, 610, 389 


Mica Splittings.—Consumption of mica splittings in the United 
States in 1947 reached an all-time high of 9,309,981 pounds valued 
at $6,680,753, an increase of 19 percent over the 7,815,989 pounds 
valued at $4,259,478 in 1946. Stocks of splittings on December 31, 
1947, totaled 6,346,845 pounds valued at $4,783,643, a quantity 
4 percent below the 6,588,932 pounds valued at $3,615,731 reported 
in 1946. The increase in consumption is attributed to the continued 
large demand for electrical products that utilize splittings in their 
manufacture. Consumption and stocks of mica splittings for the 
1943-47 period are shown in the accompanying table. 

Muscovite splittings in 1947, as in previous years, represented the 
bulk of the consumption and stocks of splittings, comprising respec- 
tively 90 and 92 percent of the totals reported. The better grades of 
phlogopite splittings, which are imported entirely from Madagascar, 
comprised, respectively, 6 and 5 percent of total consumption and 
stocks. The remaining 4 percent of the splittings consumed and 3 
percent of stocks were made up of low-grade Canadian, Mexican, and 
domestic splittings. 
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Built-Up Mica. —Consumption of built-up mica products in 1947 
reached 6,896,114 pounds valued at $11,413,045 compared with 
6,486,555 pounds valued at $10,285,862 in 1946. Thus the downward 
trend in consumption of built-up mica products which started in 1945 
was stopped in 1947. Segment plate, heater plate, and flexible cold 
products increased in 1947 over the previous year’s totals. Only 
molding plate and “all other" declined. The decline in “all other,” 
which includes mica tape and slot insulation, is attributed to the 
increased use of plastic and glass insulating products. 


Built-up mica produced in the United States, 1945-47, by kinds of product 


1945 1946 1947 
Product _ —_— _ [M _ 
Pounds Value Pounds Value Pounds Value 
Molding polate ..............- 2, 015, 993 | $2, 096, 267 | 1,742,835 | $2, 061,588 | 1,660,883 | $1,832,779 
Segment olate 2, 441,076 | 3,074, 435 1, 860, 173 2, 460, 860 1, 920, 875 2, 513, 205 
Heater plate.................. 390, 598 716, 903 685, 580 1, 283, 008 | 1,248, 461 2, 351, 901 
Flexible (cold) ...............- 145, 342 955, 126 553, 274 746, 600 677,801 | 973, 247 
All other (tape, etc.).......... 1, 571, 900 9, 003, 988 1, 644, 693 9, 732, 906 1, 388, 094 9, 741, 913 
'lolal.clilciillcsszse2cz 7, 194, 909 9, 846, 719 6, 486, 555 | 10, 285, 862 6, 896, 114 11, 413, 045 


Ground Mica.—Dry ground mica is the major product accounting, 
respectively, for 86 percent of the tonnage and 62 percent of the value 
of the ground mica manufactured in 1947. The roofing, paint, and 
rubber industries, in the order named, were the largest individual 
consumers of ground mica in 1947. The roofing industry, which 
utilizes for the most part dry ground material, was by far the largest 
consumer, taking 62 percent of the total output of ground mica and 
70 percent of the dry ground mica produced. Although the paint 
industry was the second largest user in 1947, the quantity consumed 
was less than that reported in 1946. The decline in consumption, 
however, is attributed to a shortage of raw material rather than a 
decrease in demand. The rubber industry also reported a smaller 
consumption in 1947 than in 1946. | 


Ground mica (including mica from kaolin and schists) sold by producers in the 
United States to various industries, 1946—47 


1946 1947 
Industry Quantity Quantity 
zs Se Value * m Value 
ercent o ercent o S 
Short tons total Short tons total 
Roofing.......--.---.-..-....- 30, 102 48 $791, 639 40, 012 62 | $1, 228,972 
Wallpaper...................- - 2,827 5 P 1, 724 3 205, 454 
Ruübbéer........ ese cece Sos 4,951 8 381, 231 , 900 6 429, 570 
Paint. _.......---------------- 14, 452 23 638, 598 8, 151 13 ; 
e eet Zeg Steg 321 1 33, 066 1,374 2 
Miscellaneous !..............- 9, 460 15 430, 698 9,379 14 470, 545 
62, 113 100 | 2, 516, 018 64, 540 100 2, 967, 713 


1 Includes mica used for molded electric insulation, house insulation, Christmas-tree snow, manufacture 
of axle greases and oil, annealing, pipe-line enamel, textiles, oil-well drilling, welding, and other purposes. 
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A review of the manufacture of glass-bonded mica products (myca- 
lex) which includes data on power factor, dielectric constant, and me- 
chanical and physical properties of these materials was recently 


released.? 
PRICES 


Prices for domestic sheet and punch mica in 1947, as in the previous 
year, were based largely on negotiations between buyer and seller. 
Thus the following quotations from E&MJ Metal and Mineral 
Markets are nominal: Punch, 6 to 15 cents per pound, according to 
size and quality; sheet 1% by 2 inches, 60 to 65 cents per pound; 2 
by 2 inches, $1; 2 by 3 inches, $1.35; 3 by 3 inches, $1.80; 3 by 4 
inches, $2. 25; 3 by 5 inches, $3; 4 by 6 inches, $4; and 6 by 8 inches, 
$6 per pound. 

Prices for scrap mica in 1947 ranged from $17.50 to $20 per short 
ton in the Western States to $18 to $35 per ton in the East. Prices 
on imported scrap, as reported by mica grinders, ranged from $24.50 
to $40 per ton. Prices for ground mica as quoted in the Oil, Paint 
and Drug Reporter were as follows: Dry-ground, per short ton 100- 
mesh f. o. b. mill in carlots $47.50, less than carlots $51, roofing grade 
20- to 80-mesh $50; wet-ground, freight allowed, $100 to $130 in 
carlots and $110 to $140 per ton less than carlots, depending on mesh 


size. 
MICA SUBSTITUTES 


Ceramic materials having exceptionally high dielectric constants 
have been produced at the National Bureau of Standards’ and 
Massachusetts Institute of Technology.2 These products are manu- 
factured from titanium minerals and alkaline earths, and for some of 
the products a resin binder is added. A satisfactory ‘method has been 
developed for the preparation of thin-disk dielectrics (not greater 
than 0.001 inch) and for stabilization of the highest dielectric con- 
stants over a wide temperature range for specimens prepared from 
mixtures of barium and strontium titanates with constants of 10,000 
and 18,000. Condensers made from the thin ceramic sheets manu- 
factured by the Massachusetts Institute of Technology are lighter 
in weight and give promise of standing higher temperatures than the 
usual paper and mica types. 

A synthetic mica known as fluorine phlogopite mica, having the 
desirable characteristics of the natural mica now being stock-piled, 
has been successfully produced on a pilot-plant scale. Further 
research may reveal methods for direct fabrication of mica components, 
thus eliminating the task of sorting, grading, and splitting that is 
necessary with natural mica. The research on mica synthesis was 
started in June 1946 at the Colorado School of Mines under a Signal 
Corps contract. The Bureau of Mines Electrotechnical Laboratory 
at Norris, Tenn., started pilot-plant work on the problem September 
1, 1947, under an Office of Naval Research contract. The Owens- 
Corning Fiberglas Corp. has also assisted and has made available 


E mas uer a oe Insulator Production With Glass-Bonded Mica: Ceram. Ind., vol. 48, No. 2, 

ebruary 

i947 N ational Burean of. of Standards, High-Dielectric Ceramics: Technical N ews Bull., vol. 31, No. 4, April 
8 Howatt, G. N., Breckenridge R. G., and Brownlow, J. M., Fabrication of Thin Ceramic Sheets for 

Capacitors: "Jour. Am. Ceram. Soc., vol. 30, No. 8, August 1947, pp. 237-42. 
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data and patents acquired during its investigations in 1945 and 1946. 
It is believed that, as a result of these projects the engineering prob- 
lems involved in producing synthetic mica on an industrial scale will 


be solved. 
, FOREIGN TRADE? 


Imports.—In 1947 imports of all kinds of mica totaled 11,685 short 
tons valued at $7,468,979 compared with 13,944 tons valued at 
$7,118,877 in 1946, a decrease of 16 percent in quantity but an increase 
of 5 percent in value. The higher value is attributed to a general 
increase in the costs of all types of nica imported and to larger 
imports of “films” and “all mica manufactures." The decline in 
imports of the better grades of block mica which started in 1945 
continued through 1947. In 1947, as in the previous year, Brazil 
was the United States’ major source of block mica. Of the various 
types of mica imported in 1947 only ground mica showed a large 
increase. This is attributed to the continued large demand by the 
roofing and paint industries for ground mica and to the shortage in the 
United States of scrap mica—the raw material used in the preparation 
of the ground product. ! 

Further details on imports, by kinds and sources, may be found in 
the accompanying table. 


Mica imported for consumption in the United States in 1947,! by kinds and by 


countries 
Unmanufactured 
Waste and scrap, valued not Untrimmed Other 
more than 5 cents per pound phlogopite 
| : mica from EN 
which no 


rectangular | valued not Valued above 


Country Piece exceed- 
ui" above 15 cents 15 cents per 
P Ge Other (duty eae a per pound pound (duty 
percent) 25 percent) inches may be n. e. S. 4 cents per -° 
cut (duty 10 (duty 4 cents pound+25 
per pound) percent) 


percent) 


AAN A | AAA | A A || AAA PEA 


A | os || A 


ATPODUDB cote E cubus cusa uie ede E fees. 33, 069) $4, 177| 212,674) $100, 761 
Brazi EE ete A boar A A DEE 28, 466| 3,234] 835,554] 765, 231 
British East Africa. "ll 3,405| 14, 
Canada. ..........- 2, 560, 600,$21, 716| .........]..-..-- 305, 688/$57, 066} 124, 200| 13, 620 4, 501 7,491 
als «conoci A AA O AA A A ie 4, 421 2, 699 
kret AR WEE AA 2, 981, 155/$19, CIE |... .-.-- 896 118} 179,941; 109,381 
Madapascat: E E, E E E sateen A TE 551 1, 
Mexico............- 600.001] 1:030]. e ec sce A Soe AN DECH 2, 766 1, 160 
POPU ME PIDE Se AA O EE, ee ead, lentes AAA oun 1, 700 1, 024 
Portuguese Guinea 

and Angola......|.........|.---..- 128, 342 Oil EE, AAN aoe eet 8,9901 21,526 
Southern Rhodesia. |.........|.--.... |... |]. ll 7,062| 44,979 
Switzerland........|. PEN e PACEM. NEUE DERE EOS. WE UMS 220 
Union of South 

Bro EE EEN beet 3; 878, 403| AAA E, VE A. A A 
United Kingdom WE EE, EE, WEE EK, DEE las Ee DES 315 1, 834 


AAA | Ey | a | aa | As | ES | oe TERS || AAA AA 


Total: 1947...|3, 229, 691| 23,3556, 987, 900) 43, 053| 305, 688} 57, 066| 186, 631| 21, 149|1, 262, 100|1, 072, 743 
1946_--/4, 081, 171| 31, 929|8, 333, 916) 43, 917| 341, 866| 56, 951/1, 504, 877 |183, 917|2, 652, 819|2, 047, 580 


See footnote at end of table. 


* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Mica imported for consumption in the United States in :1947,! by kinds and by 


countries—Continued 


Manufactured—films and splittings 


Not cut or stamped to dimensions 


Cut or stamped 


Count Not above 12 ten- Over 12 ten- to dimensions Total films and 
ry thousandths of thousandths of| (duty 45 per- splittings 
an inch in thick- fan inch in thick- cent) 
ness (duty 25 ness (duty 40 
percent) percent) 
Pounds Value |Pounds| Value | Pounds} Value | Pounds Value 
Lg NEE 10, 323 $5,989] 92, 796| $46, 626 21 $484; 103,140] $53,099 
Canada cece te eae 3, 360 3E | AAN AA AA EEN ; 2, 184 
Indi. o c ae ee 8, 426, 147| 5,137,435. 360, 140| 525,778. — 8,086| 21,028) 8,704, 973| 5, 684, 241 
Madagasear................- 623,496). 301.650) 32.05 55-1 2 ee er eou Ak 623,496} 301.659 
EE a e EE EE 10, 492 7,3301 14,612} 39, 591 2,421, 18,202 24, 525 65, 123 
United Kingdom............ 2, 000 By GAG | oes ln ost Sate eo tw 2, 000 5, 646 
Total :1947_._.....-.-- 9, 075, 818| 5, 460, 243| 467, 548| 611,995} 11,128) 39,714) 9, 554, 494) 6,111, 952 
1048. oS sc 9, 377,847, 3,907,324| 404,066, 566,571| 10,662; 51,951, 9, 792, 575) 4, 525, 846 
Manufactured—other 
peat ncaa yar Ca ve EIC E 
or stamped to di- All mica manu- 
mensions, shape, or | Mica plates and : 
form (duty 40 built-up mica factures of which Ground or pulver- 
Country ercent) (duty 40 per- mica is the com-| ized (duty 15 per- 
p cenit) H ponent material cent) 
of chief value 
Pounds Value | Pounds} Value | Pounds} Value | Pounds Value 
Brazil: a a ees es QE cl “SIS. ROLL ee E AA ede oe ae PA 
Lë en EE EE A A RES EEN 1,710,090; $33,415 
AI AA A A $ SEAS, E EE WEE SE E EE 
Kee EE 97, 000 KO E EE, GE 40 POG A Move sae 
Mexico................. .... 342 1 AAA EEN A936) Eelere 
Sweden....................-- MOR: S POCO OPEN. IA ES, A He CS 
United Kingdom...........- 76 - Moris ts] A EE PR E EE 
Total: 1947...........- 131,776| TC HK EI |... 1,976} 3,128] 1,710,090} 33,415 
elses A 372,052, 203, 491 1, 000 $430 830| 1,288] 806,791 23, 528 


1 Changes for table in Minerals Yearbook, 1945, p. 1508, are as follows: Phlogopite: Canada, 4,415,608 
pounds, $27,191; total: 5,288,343 pounds, $29,618. Untrimmed phlogopite: Canada, 399,391 pounds, $56,432; 
total: 399,391 pounds, $56,432. Other: Valued above 15 cents per pound: Mozambique, 6,849 pounds, 
$39,470; Brazil, 1,536,944 pounds, $1,416,130; Southern Rhodesia, 761 pounds, $5,988; total: 3,224,168 pounds, 
$4,035,636. Not cut or stamped to dimensions: Over 12 ten-thousandths of an inch in thickness: India, 
1,211,524 pounds, $408,444; total: 1,276,426 pounds, $496,464. Total: Films and splittings: India, 6,737,705 
pounds, $1,919,148; total: 6,999,827 pounds, $2,152,042. 


Exports.—The quantity of mica and mica products exported from 
the United States in 1947 reached 1,493 short tons valued at $970,326, 
compared to 1,542 tons valued at $709,109 in 1946. The decline is 
attributed to a decrease in quantity of manufactured sheet and built- 
up mica products exported in 1947. Unmanufactured- and ground- 
mica exports increased over the 1946 figures. Canada, Belgium and 
Luxembourg, Brazil, and Mexico were the chief foreign destinations. 
Details of exports appear in the following table. 
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Mica and manufactures"of mica exported from the United States in 1947, by 
countries 
Manufactured 
Unmanufactured " a 
round or 
Country pulverized Other 
Pounds | Value | Pounds | Value | Pounds | Value 
North America: 
nada cocosii Raa 137, 297 | $4,027 |1, 139, 855 |$56, 270 97, 250 |$269, 105 
EE 720 5| 15,792 | 1,689 2,129 | 5,905 
NEEN 97, 650 | 47,982 35, 646 E 11,591 | 27,807 
Other North Amerien 4,6 1, 300 343 1, 048 3, 158 
South America: 
a AAA 8, 800 572 ,800 | 4,126 321 2, 095 
A A a Se 6, 700 405 | 145,783 | 6, 598 10, 224 | 18, 888 
NA AA S AA EA , 000 4,608 | 14, 466 
o AAA D EE 10, 000 628 1, 858 2, 731 
Lu) EE E A, A AA E, GE 1, 700 1, 920 
E A E 1,145 | 4,114 21,000 | 1,323 2, 455 907 
Venezuela EE 4, 400 275 35, 200 S 504 5, 587 
Other South America....................... 42 Eelere 1,101 1, 868 
Europe: 
PU Ring: EE PS A A A 1, 540 3, 
Belgium and Luxembourg... ll 439, 640 | 29, 840 14, 506 | 53, 732 
I3D08:. So Sees cowie EE EE dE 11, 000 825 14,584 | 41,676 
Hungary 2225 2225.25.05 e use Used 100 | 1,121 |--.--------ļ-------- 2, 271 9, 
Maly A EE ee eh 32 2, 480 45, 498 | 163, 536 
Netherlands... 3. sodelcuscesececuteeem A D 31,141 | 2, 635 6,364 | 34,720 
OPWHW Ido c ec donc coque ee es ccc eee ER [eee eer A 660 1, 524 
A A A AO CA, 5, 000 312 1, 098 1, 917 
AA A ce rs aes A A , 400 B2 Lose PA 
o A le E INN eet ee fa MI ue ere 23,200 | 2,155 46,118 | 16, 188 
SwitzerlanG AAA A EE, E 15,900 | 1,107 3, 149 5, 028 
WU M ICON" MH SERERE ESSENT AA 8,585 | 13,373 
IU AAA AN, A RE 120,000 | 7,208 1, 348 6, 553 
AN ERA A A A A eee eee ; 4, 474 
Asia: 
CHING E 1,200 | 3,650 |..........].......- 10,683 | 21.480 
Rente EE, GE PA A ione xus L 472 2, 666 
E AAA A E E 4, 000 126 173 
A O A 52, 796 | 11, 791 50,000 | 2, 012 658 1, 689 
Netherlands Indies. ll 3, 100 157 379 
Philippines, Republic of.................... 60 B08 metu E, 897 4,016 
Other: Asia- ooo sesh usec cued koe 1, 800 164 NNNM. A 1, 423 4, 086 
Africa: 
TT oie EEN EA E E d, Sacco tes A A 562 
Beigian C AAA este GE, VE E E 330 1, 092 
Madagascar... + cose csc A AA 2, 000 160 is scsce AA 
Southern Rhodesia- rr 893 | 3,097 
Union of South Africa. ..................... 9, 500 546 83,900 | 3,453 4, 648 8, 143 
Other ACA EE, PA hs AE A 908 2, 091 
Oceania: 
e H AAA A A PA AA AA EE 1, 545 3, 971 
AAA eiert 4, 000 E, A 3 1, 301 
RN EE 330, 900 | 76,695 |2, 343, 657 |129,091 | 311,097 | 764, 540 
lt EE 295, 081 | 16, 793 |2, 303, 385 |101, 820 : 590, 496 
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WORLD PRODUCTION 


Information on world production of mica continues to increase, 
and it is believed that a break-down showing block and scrap mica 
will be available for all the major mica-producing countries for 
Minerals Yearbook, 1948. Such a break-down is given for United 
States production in the present table. Available figures on most of 
the mica-producing countries are shown in the accompanying table. 


World production of mica, 1942-47, in metric tons ! 


{Compiled by P. Roberts] 
Country ! 1942 1943 1944 1945 1946 1947 
North America: 
Canada (sales)........................ 2, 731 3, 651 3, 032 3, 195 3, 956 2, 366 
Deeler geste . 23 31 
ofr A E E 44 104 2111 2 409 2 81 2 231 
United States (sold or used by pro- 
ucers): 5 l 
BlOeKoscs oct ee 1, 253 , 564 691 9 189 
BOIdD. AAA E 39, 246 41, 855 46, 926 37, 249 48, 6 45, 175 
South America: 
Argenting oe 625 402 594 719 430 (4) 
Bolivia (exports)...................... QU E, A NN AAA AA (4) 
Brazil (exports) -..-..-.-.-....----.-_- 866 796 941 984 1, 148 
7 q EENEG 5 9 113 491 (4) 
A AAA AAA ease A IÓ Aer de rau 6 14 
Europe: | 
Dial yee P 208. EE (4) (4) (4) (4) 
NO EE 1, 301 981 272 2 564 2 224 26 
La 219 | 1,20 d Q o 
Rumania. ._...-.....-.-..--...-.----- 116 628 (4 4 4 (4 
1 A 334 387 239 18 4 12 
Swodon 2 24 ao teen 494 327 335 126 69 (4) 
Asia: 
COVION MAA lessee sense 2 2 1 (7) (1) 
India (exports)............... MEN 8, 729 10, 242 9, 670 4, 859 10, 671 10, 009 
OLGA olo coloque R EE e 1 146 95 4 
Africa: 
British East Africa: 
Kenya- A (7) (. EPA DE 
'anganyika. ..................... 12 41 2 128 2 250 2 342 271 
JU AAA A 12 5 St A 
Eritroa A AA A C A 4) 3 
Madagascar. -....-...--.----.---------- 320 343 493 620 468 2 536 
Portuguese East Africa. .............- IT 22:222: 4 2 2 (4) 
Portuguese West Africa..............- © 1 4 20 31 89 
Rhodesia: 
Leite Va dun A 4 10 16 7 SEN, ZE 
da A ee 14 54 250 196 335 296 
Union of South Africa. ............... 1, 265 1, 274 1, 127 1, 131 1, 785 3, 386 
Oceania: 
AuUStrala- citas 206 88 146 134 230 326 
New Zealand........................- (4) (7) O) (D d, A 
Total (estimate) 1................... 58, 100 63, 100 61, 700 52, 200 70, 000 65, 100 


1In addition to countries listed mica is also produced in Austria, China, Colombia, Ethiopia, and U. 8. 8. 

Kapu dara on production are not available; no estimates for these countries are included in the total. 
xports. 

3 Imports into United States. 

* Data not available; estimate by author of the chapter included in total. 

$ Includes following quantities recovered from kaolin and schists—1942: 18,580 tons; 1943: 21,875 tons; 
1944: 20,055 tons; 1945: 13,649 tons; 1946: 13,786 tons; 1947: 13,243 tons. 

6 Estimate. 

Less than 1 ton. 


Molybdenum 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


EVERSING a downward trend that had persisted for three consecu- 
R tive years, the output of molybdenum concentrates turned upward 

in 1947 and was 48 percent greater than in 1946. Likewise, ship- 
ments, which had declined progressively for 4 years, exceeded those 
in 1946. Colorado had been the largest molybdenum-producing State 
for 23 consecutive years but surrendered the lead to Utah in 1947. 
New Mexico regained third place in 1947. 

The greatly accelerated activity in the steel industry, which employs 
about 70 percent of the total molybdenum consumed in the United 
States, was reflected in gains of 38 and 23 percent, respectively, in 
production and shipments of molybdic oxide, calcium molybdate, 
and ferromolybdenum in 1947 over 1946. Output and shipments of 
other molybdenum products (chiefly ammonium molybdate, sodium 
molybdate, and metal) were also higher. As a consequence of the 
greater demand for molybdenum products in 1947, the quantity of 
molybdenum concentrates converted to oxide was 35 percent more 
than in 1946. 

No molybdenum concentrates were imported into the United States 
in 1947. Exports in 1947, however, were five times those in 1946. 

Industry stocks of molybdenum concentrates were 23 percent larger 
at the end of 1947 than at the close of 1946, but stocks of molybdenum 
products were virtually unchanged. 


Salient statistics of molybdenum concentrates in the United States, 1943—47 


Molybdenum contained, thousands of pounds 


1944 1945 
Production . 2. Lc ccs cc esee eee c esee ; 38, 679 30, 802 
Shipments (including exports) 9f 39, 423 
¡A WEE ; 5, 985 
Imports for consumption 3... lel... : 2, 354 
Consumption s. cocci nuu esi M Ee Mq ; 31, 520 


Stocks (industry), Dec. 31........................... : 19, 335 


1 Revised figure. 
? Excl:rdes imports for conversion and reexport as follows: 1943, 210,398 pounds; 1944, 1,145,440 pounds; 


1945, 160,416 pounds; 1946, 276,405 pounds; 1947, none. 
310 pounds. 
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DOMESTIC PRODUCTION 


The total production of molybdenum concentrates was 27,047,000 
pounds (contained molybdenum) in 1947, an increase of 48 percent 
over 1946. The chief mineral of molybdenum is molybdenite (MoS,), 
which accounted for virtually the entire output in 1947; powellite 
[Ca(Mo,W)O,] contributed a relatively small quantity. Wulfenite 
(PbMoO,), once mined from several deposits in southwestern United 
States, has not been produced since 1944. 

Molybdenum was produced in six States in 1947 ; Utah led, followed 
in order by Colorado, New Mexico, Arizona, Nevada, and California. 
In 1947 Utah displaced Colorado as the chief producing State. Out- 
put of concentrates at mines operated solely for molybdenum was 
11,670,300 pounds in 1947, an increase of 5.5 percent over 1946, 
whereas byproduct concentrates from copper and tungsten opera- 
tions totaled 15,376,700 pounds, a gain of 115 percent. Byproduct 
molybdenum represented 57 percent of the total concentrates produced 
in 1947 as compared with 39 percent in 1946. 

Shipments of molybdenum concentrates were 22,189,800 pounds 
(contained molybdenum) in 1947, an increase of 32 percent over 1946. 


Molybdenum in ore and concentrates produced and shipped from mines in the 
United States, 1938-47 ! 


Shipments from mines Shipments from mines 
Yoar Produetion| — ^ . n Year Production 
(pounds) (pounds) 

Pounds 2 Value 3 Pounds 3 Value ? 
E AAN 33, 297,000 | 25, 727,000 | $17, 977, 000 || 1943.......... 61, 667,000 | 53, 955, 000 |$38, 500, 000 
1930-..22 22525 30, 324, 0: C | 32, 415,000 | 22,157,000 || 1944.........- 38, 679, 000 | 39, 423, 000 | 27, 999, 000 
1940. ........- 34, 313,0: € | 25,329, 000 | 17,189,000 || 1945__-....... 30, 802, 000 | 433, 683, 000 | 23, 976, 000 
rt WEE 40, 363, 000 | 38,377,000 | 25,996,000 || 1946.......... 18, 218, 000 |416, 786, 600 | 11, 529, 000 
1912... eee 56, 942, 000 | 66, 437,000 | 47,275,000 || 1947.......... 27,047,000 | 22,189, 800 | 15,178, 000 


1 For shipments by years, 1914-37, see Minerals Yearbook, 1941, p. 629. 

? Figures for 1938-44 represent shipments from mines, plus concentrates converted to oxide by producer 
at Miami, Ariz.; those for 1945-47 represent shipments to domestic and foreign customers, plus concentrates 
converted to oxide at Miami, Ariz., and Langeloth, Pa. 

? Largely estimated by Bureau of Mines. 


4 Revised figure. 
REVIEW BY STATES 


Arizona.—The Miami Copper Co. was the sole producer of molyb- 
denum in Arizona in 1947. Since 1938 it has been a regular pro- 
ducer of molybdenite which is recovered as a byproduct of its copper 
operations at Miami, Ariz. Output of molybdenite concentrates, 
which are converted to molybdic oxide at Miami, was 23 percent less 
in 1947 than in 1946. 

The Squaw Peak Copper Mining Co. at Camp Verde, which had a 
small output of molybdenite in 1946, was nonproductive in 1947. 

California.—The only producer of molybdenum in California is the 
United States Vanadium Corp. at Bishop, where the metal is recov- 
ered as a byproduct of tungsten production. The treatment plant 
of the company was operated at a greatly reduced rate in 1947; as a 
consequence, recovery of molybdenum concentrates was 43 percent 
less than in 1946. Molybdenum occurs as molybdenite and powellite, 
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which comprised about 29 and 71 percent, respectively, of the output 
in 1947. 

Colorado.—Colorado, which had been the premier molybdenum- 
producing State for 23 consecutive years, surrendered the lead to 
Utah in 1947. Nevertheless, output in 1947 was 5.5 percent greater 
than in 1946. The ore deposits of Colorado are exploited only for 
their molybdenum content; and, in general, production is geared to 
demand, whereas in Utah output of molybdenum is a byproduct of 
copper operations and, consequently, is governed largely by the rate 
of copper mining. 

The Climax Molybdenum Co., operating the world-famous deposit 
at Climax, Colo., was the sole producer of molybdenite concentrates 
in Colorado in 1947; its output was 6.4 percent greater in 1947 than 
in 1946. Most of its 1947 output of concentrates was shipped to its 
processing plant at Langeloth, Pa., where the company produces 
ferromolybdenum, calcium molybdate, molybdic oxide, and other 
molybdenum products. 

The Urad mine of the Molybdenum Corp. of America at Empire, 
Colo., a comparatively small producer in 1946, had no output in 1947. 

Nevada.—Since 1941 the Nevada Mines Division of the Kennecott 
Copper Corp. has been the lone producer of molybdenite concentrates 
in Nevada. The concentrates are recovered as a byproduct of the 
McGill concentrator, where copper ores from the company Ruth 
and Copper Flat operations and from the Emma Nevada group of 
Consolidated Coppermines Corp. are milled. Output of concen- 
trates was 6.5 percent more in 1947 than in 1946. 

New Mexico.—The Chino Mines Division of the Kennecott Copper 
Corp., Hurley, and the Molybdenum Corp. of America, Questa, con- 
tinued to be the only producers of molybdenite in New Mexico in 
1947. A small gain in production at the Questa mine in 1947 was 
more than offset by a loss at Chino mines; as a consequence, output 
of both operations was 2.5 percent less than in 1946. At Hurley 
molybdenite has been recovered as a byproduct of copper operations 
since 1937. The Questa mine, which is operated for molybdenum 
only, was opened in 1919 and since 1923 has been a regular producer. 
A larger flotation plant to serve the Questa mine was completed in 
1947; it will treat accumulated mill tailings as well as ore. A log- 
type dryer, replacing a manual-drying operation, has also been in- 
stalled at the Questa mine to dry the concentrates. The concentrates 
produced at Questa are shipped to the processing plant of the Molyb- 
denum Corp. of America at Washington, Pa., where the company 
produces ferromolybdenum, calcium molybdate, molybdic oxide, and 
other molybdenum products. 

Utah.—Utah ascended to first place as a producer of molybdenum 
in 1947, displacing Colorado, which had ranked first for 23 consecu- 
tive years. The sole producer in Utah is the Utah Copper Division 
of the Kennecott Copper Corp., which since 1936 has been recovering 
molybdenite as a byproduct of copper at its Arthur and Magna con- 
centrators. Output of molybdenite concentrates in Utah was 154 
percent more in 1947 than in 1946. Some output was lost in 1947 as 
a result of a 15-day strike by employees of the railroad serving the 
mine and concentrators, which were closed during this period. 
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RESERVES 


The following information on reserves of molybdenum in the United 
States was prepared by the Bureau of Mines and Geological Survey 
and published in hearings before a Subcommittee of the Committee on 
Public Lands, United States Senate, Eightieth Congress, first session, 
1947, pages 267-269. 


The molybdenum resources of the United States comprise a larger proportion of 
known world resources than that of any other metal in common use. Domestic 
reserves have been segregated into three groups: (1) Deposits valuable principally 
for molybdenum and those containing molybdenum recoverable as à byproduct 
under economic and technologic conditions similar to those of 1943; (2) potentially 
productive deposits that might become available at present or slightly increased 
prices, or with improvements in technology; and (3) deposits that, because of 
physical features, grade, or other factors, cannot now be considered commercial 
and are unlikely to become so in the near future. All of group 1 and an appreciable 
proportion of group 2 can be considered reserves available now, or in the near future, 
for normal demands and as supplementary sources in times of national emergency. 
The accompanying table shows the known measured, indicated, and inferred 
reserves of molybdenum.  Recoverable molybdenum has not been estimated 
because recovery differs greatly from plant to plant, particularly from byproduct 
sources where technology is continually improving. 


Estimated molybdenum reserves of the United States as of 1048, by 
commercial availability 


Molybdenum (metal) — 


Availability: content (in pounds) 
1. Commercial under conditions similar to those of 1943___. 2,600,000,000 
2. Potentially commercial and marginal... 900,000,000 
Ox, WO MAT ONG te ito eu ee as more than 3,500,000,000 


In group 1 shown in the table, the grades of ore generally exceed 0.5 percent of 
molybdenite (molybdenum sulfide, MoS;), except for the byproduct molybdenum 
in copper mining, in which the grades range from 0.02 to 0.2 percent of MoS». 
Although the grade of some ores included in group 2 exceeds 0.5 percent of MoS;, 
most of the ore is below this grade, but none with a cut-off less than 0.25 percent 
of MoS, is included, except in the byproduct class. In groups 1 and 2 the reserves 
are considered measured and indicated except insofar as the byproduct reserves 
of the larger copper deposits may be classed as inferred. 

The reserves in group 3, which are largely inferred, include large deposits in 
several Western States and Alaska containing 0.05 to 0.25 percent of molybdenite, 
vanadiferous shales, and partly explored areas adjacent to the principal known 
molvdenum deposits. 

The commercial, potentially commercial, and marginal reserves of molybdenum 
in the United States are equivalent to over 400 years supply at the average rate 
of domestic consumption from 1935 to 1939 and nearly 100 years supply at the 
wartime rate. They are equivalent to the output of about 140 years at the prewar 
rate of production. 

Up to the present the United States has dominated world production and 
consumption of molybdenum, and its production facilities are flexible enough to 
meet any anticipated demands. However, in future some competition in world 
markets may arise, chiefly from South American copper deposits and from recently 
discovered molybdenum deposits in Manchuria, reportedly of great extent. 
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CONSUMPTION AND USES 


Consumption (as measured by shipments to domestic consumers) of 
molybdenum products in the United States was 20 percent greater 
in 1947 than in 1946. The largest single use for molybdenum is as an 
alloying element in the manufacture of steels, to which it is added as 
molybdic oxide, calcium molybdate, or ferromolybdenum. In general, 
when an entire open-hearth heat is to be alloyed to a degree not ex- 
ceeding 0.8 percent molybdenum, the addition is in the form of molyb- 
dic oxide or caleium molybdate; ferromolybdenum is used when 
higher percentages of molybdenum are desired. Of the total molyb- 
denum used in the United States, it is estimated that about 70 per- 
cent is in steels. The addition of molybdenum to various grades of 
stainless steel increases resistance to most chemical attacks. Molyb- 
denum is finding an expanding market in the high-temperature alloys 
developed for various components of gas turbines, as well as in jet air- 
craft engines and turbosuperchargers. 

According to Knight,' at least 40 high-temperature alloys, of which 
about 35 were designed to stand temperatures of 1,200? to 1,600? F., 
have been developed. Of these high-temperature alloys, 19 contain 
molybdenum ranging from 0.4 to 25 percent. 

Much smaller quantities (about 20 percent of the total) of molyb- 
denum, chiefly in the form of ferromolybdenum and molybdic oxide, 
are employed in gray iron and malleable castings. Molybdenum in 
various forms finds limited employment in the chemical, electrical, and 
ceramic industries, which account for about 10 percent of the total. A 
relatively small quantity of concentrates (53,300 pounds of contained 
molybdenum in 1947) is used by & few steel companies as an addition 
to the molten metal in the ladle to raise the sulfur content to improve 
machinability, in addition to gaining the benefit of the contained 
molybdenum. Experiments with molybdenum as a fertilizer for 
deficient soils have been described.’ 


Production and shipments of molybdenum products! in the United States, 
1943-47, in pounds of contained molybdenum 


Shipments 
Year Production Tod " 
o domestic 
consumers Exported 1 Total 
LEE 47, 982, 700 38, 865, 500 4, 571, 700 43, 437, 200 
A A E E 30, 579, 800 31, 138, 500 1, 577, 500 32, 716, 000 
E LEE 32, 406, 300 26, 977, 200 1, 327, 000 28, 304, 200 
a KOH So 2 ibe iu of ema eamdem eR ER DAS M eise ee uam 15, 039, 100 16, 501, 700 442, 400 16, 944, 100 
EE 20, 659, 700 19, 878, 500 866, 400 20, 744, 900 


1 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
2 Reported by producers to the Bureau of Mines. 


! Knight, H. A., Super Alloys for High-Temperature Service: Materials and Methods, vol. 23, No. 6, 


June 1946, pp. 1557-1563. 
2 Chemical Engineering and Mining Review (Melbourne), vol. 39, No. 7, Apr. 10, 1947, p. 257. 
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STOCKS 


The accompanying table shows industry stocks of molybdenum 
concentrates and products, 1943-47. 


Industry stocks of molybdenum concentrates and products, Dec. 31, 1943-47 


[Thousands of pounds] 


Molybdenum content Molybdenum content 
Y ear e — Year C Song 
oncen- rod- oncen- rod- 
trates ucts! Total trates ucts! Total 
Eer occa. 17, 993 12, 176 30,169 | 1946.............-.- 2 19, 204 10, 793 2 30, 087 
JOSÉ A 19, 335 8,740 28,075 | 1947.............-.- 23, 682 10, 821 34, 503 
1045... acceda 16, 899 12, 829 29, 728 


1 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
2 Revised figure. 


PRICES 


Since 1938 the published price, f. o. b. mines, of molybdenite in 
concentrates containing 90 percent MoS, has been 45 cents a pound 
(equivalent to 75 cents a pound of molybdenum contained). Molyb- 
denite concentrates are shipped largely to processing plants for 
conversion to molybdic oxide, the form in which most molybdenum is 
employed in iron and steel plants. Some oxide, however, is employed 
in making ferromolybdenum and calcium molybdate, which are also 
used in the manufacture of iron and steel. The prices of the principal 
molybdenum products are based on a pound of contained molyb- 
denum, f. o. b. producer's plant. "Throughout 1947 molybdic oxide 
and calcium molybdate were quoted at 80 cents & pound and ferro- 
molybdenum at 95 cents. 


FOREIGN TRADE? 


Imports of molybdenum ore and concentrates into the United States 
for consumption are normally small, and in 1947 none was received 
compared with only 10 pounds (contained molybdenum) in 1946. 
Some molybdenum ore and concentrates are imported for conversion 
to molybdenum products, which are exported; no ore or concentrates 
were so imported in 1947 compared with 276,465 pounds (contained 
molybdenum) from Chile 1n 1946. 

Exports of molybdenum concentrates were 2,989,251 pounds (con- 
tained molybdenum) in 1947 compared with 564,924 pounds in 1946. 
Taking 60 and 19 percent, respectively, of the total, the United King- 
dom and France were the chief foreign markets in 1947. 

Exports of ferromolybdenum were 953,034 pounds (gross weight) in 
1947 compared with 740,523 pounds in 1946, and those of molybdenum 
metal and alloys were 133,106 pounds compared with 220,532 pounds 
in 1946. 

The duty on molybdenum ores and concentrates continued to be 
17% cents a pound on the metallic molybdenum contained; and on 


3 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. S. Department of Commerce. 
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ferromolybdenum, molybdenum metal and powder, calcium molyb- 
date, and other compounds and alloys of molybdenum it was 50 cents 
a pound of molybdenum contained plus 15 percent ad valorem. 


Molybdenum ore and concentrates exported from the United States, 1945-47, 
by countries 


[U. S. Department of Commerce] 


1945 1946 1947 
Country pate ed ee 
enum enum enum 
content Value content Value content Value 

(pounds) (pounds) (pounds) 
Pe Gear ooo ee Sch eee oe ae ee A. VE, eee os 2, 050 $1, 808 
RUSE E, A AM A AA EL 6, 589 5, 502 
Bet EE 705, 633 | $468, 400 30,000 | $24,000 101, 650 81, 320 
o A RN ES A seeks cess 1,940 | — 8I5 A A 
CZECNOSIOVGK TEE A A EE, UE 21, 820 15, 422 
EE, EN A AN EEN 392, 378 294, 433 
Nee 354, 142 231,959 AAA RS Re 555, 840 418, 509 
Netherlands.........................- 12, 544 10:007 1: ese WE E, ada iut 
Swedel. sinusoidal 115, 364 91,954 | 301,031 | 172,109 105, 915 84, 895 
ne A E E 1,674; 834 | 1; 120, 777 [5 EE, Pee tees EE 
United Kingdom.....................|--- 2... A 231,153 | 173,365 | 1,803,009 | 1,330, 206 
Ar MI SA EE, EE 800 (7 EA A 


Ee | E 


2,862, 517 | 1,929,187 | 564,924 | 371,024 | 2,989,251 | 2,232,185 


WORLD REVIEW 


Despite the fact that molybdenum is produced in many parts of the 
world, the combined output of all countries other than the United 
States is less than 15 percent of the world total, and most of that comes 
from a few countries. . 


World production of molybdenum in ores and concentrates, 1940-47, by COR; 
in metric tons ! 


[Compiled by B. B. Mitchell] 


Country ! 1940 1941 1942 1943 1944 1945 1946 1947 
Alsi Alia ee 20 24 7 15 9 (3) 4 G) 
AUS Acs sees Coote ee AA AN 4 5 7 (2) 20 (3) 
Canada EE 5 47 43 178 220 184 
Chile. eege 267 229 580 680 | 1,051 841 560 402 
China: 
Manchuria 4..................... (3) 75 384 516 516 30 (3) V 
Other Provinces 5................ 7 5 3 (3) (3) (3) (3) (3 
Finland... lilio. ceeded 47 148 126 108 110 92 (3) » 
France: EE ee tec 2 11 (3) (3) (3 
Indochina, French...................|........]- ----.-- 2 2 6 (3) fs (3) 
Italy EE 21 26 17 9 3 (3) (3 (3) 
EE 613 641 6 56 687 6 189 6 108 47 117 
Korea, 0 AAA aaa 122 217 291 394 (3) (3) 
eXICO eege 310 522 855 | 1,138 717 468 818 94 
Morocco, French...................- 35 31 (Di eo cir rcc 6 (3) 
NS A oa 287 229 368 227 248 76 3 (3) 
POR: AAA E PO 166 146 154 2 62 29 4 
E IA A AS A e 20 Jones (8) 
United States. ...................... 15, 564 | 18, 309 | 25,829 | 27, 972 17, 545 | 13,972 | 8,264 | 12, 268 
Total (esatimatel 17, 200 | 20,300 | 29, 000 | 31, 400 | 21, 400 | 15,900 | 10,800 | 13,900 


1 Molybdenum is also produced in Greece, Rumania, Turkey, U. S. S. R., and Yugoslavia, but produc- 
tion data are not available. Estimates by author of chapter are included in total. 

? Less than 1 ton. 

3 Data not yet available; estimate by author of chapter included in total. 

4 Exports to Japan proper. 

$ Data represent areas designated as Free China during the period of Japanese occupation. 

: SE data for fiscal year ended Mar. 31 of year following that stated. 

stimate 
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Canada.—According to the Dominion Bureau of Statistics, produc- 
tion of molybdenite concentrates in Canada was 729,609 pounds in 
1947 compared with 736,400 pounds in 1946. The output in both 
years came from Quebec. Shipments of concentrates were 629,600 
pounds in 1947, compared with 636,400 pounds in 1946. The produc- 
tion and cleaning of molybdenite concentrate at the La Corne mine 
were described.* 

Chile.—Since 1939 Chile has been a regular producer of molybde- 
nite concentrate. Output of molybdenite in Chile was 669 metric tons 
in 1947 compared with 933 tons in 1946. 

Czechoslovakia.—It was reported that work has begun on opening 
a molybdenum mine near Krupka, in the Teplitz area.® 

Greece.—The Mavrodendra mine, 50 miles northwest of Salonika, 
remained in State custody. It is well-equipped but is not being 
worked. 

Mexico.—The recovery of molybdenite concentrate from copper 
. operations of Greene Cananea Copper Co., Cananea, Sonora, was 
inaugurated in 1933; since that year it has been a regular producer. 
Output of molybdenite was 344,668 pounds in 1947, compared with 
1,474,252 pounds in 1946. 

U. S. S. R5—Although no figures are available, growth of the Soviet 
molybdenum industry is reported to have been phenomenal, with 
output more than quadrupling between 1940 and 1945. Present 
plans call for doubling the 1945 output by 1950. The anticipated 
increase is expected to result from intensive development of the large 
deposits discovered shortly before the war in the desert east of Koun- 
rad,near Lake Balkhash. "Two new flotation mills are now recovering 
molybdenum concentrate from ore from these deposits. The second- 
largest molybdenum center is the Tyrny-Auz tungsten-molybdenum 
combine in the North Caucasus. Both mine and mill of this operation 
were blown up by the Germans; the mine has been reopened and the 
mill rebuilt. Molybdenum has been discovered and development is 
under way in at least five other localities in the U. S. S. R. 

4 McKean, F. K., A Process for Cleaning Molybdenite Concentrate: Trans. Canadian Inst. Min. and 
Met., vol..50, 1947, pp. 36-48; The Production of Molybdenite and Bismuth at La Corne, Quebeo: Trans. 
Canadian Inst. Min. and Met., vol. 50, 1947, pp. 37 


$ Mining Journal (London), vol. 228, No. 5826, Apr. 19, 1947, p. 214. 
6 Engineering and Mining Journal. vol. 148, No. 8, August 1947, pp. 150-151. 


Natural Gas 


By H BACKUS anb F. S. LOTT 


PAGE PAGE 

General summary of ton cade RN 801 Production— Continued 
Outlook... 803! Development and production 
Government regulations........ 803 by States----------------- 
Reserves 22222 $04 | Interstate shipments and exports. 816 
Production... 804 | Pipe-line developments.....---- 820 

Gross production...........- 804 | Consumption. ---------------- 821 

Marketed production. ......- 806 

Number of wells `. 807 


GENERAL SUMMARY 


ITH increased facilities for distribution, marketed production 
Wo natural gas in 1947 expanded 10 percent to 4,445 billion 
cubic feet from 4,031 billion in 1946. 

All the major types of consumption increased over 1946. The 
proportion of gas used by domestic consumers gained 2 percent to 18 
percent at the expense of industrial consumers. Domestic consump- 
tion accounted for 802,150 million cubic feet in 1947 compared with 
660,820 million in 1946, a 21-percent gain. Commercial consumption 
increased 18 percent and miscellaneous industrial consumption 11 
percent. Gas used as fuel at petroleum refineries gained 10 percent 
over the 1946 volume, reflecting increased production by that industry. 

There were 12,203,700 domestic and 1,039,080 commercial con- 
sumers in 1947, compared with 11,471,640 domestic and 964,990 com- 
mercial consumers in 1946. 

The estimated value of natural gas at the wells increased generally 
throughout the producing fields in 1947, except in a few States. The 
average for the total output was 6 cents compared with 5.3 cents in 
1946 and 4.9 cents in 1945. 

844852—49——1 801 
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1943 1944 1943 1946 1947 1 
Marketed production: 
California...........- millions of cubic feet. . 457, 757 502, 017 502, 442 487, 904 544, 950 
¡EN AAA do....| 505, 294 534, 688 542, 789 525, 178 573, 151 
Oklahoma..........................- do....| 285,045 310, 888 357, 530 380, 938 393, 216 
OK AS cease ee e EE do....| 1,323,885 | 1, 525, 515 | 1, 711, 401 | 1,776,148 | 1,932, 857 
West Virginia.......................- do...- 223, 787 181, 452 160, 225 178, 958 182, 072 
Other States. ._---------------------- do....| 618,921 656, 479 644, 299 681, 479 818, 447 
Total production. .................. do....| 3, 414, 689 | 3, 711, 039 | 3, 918, 686 | 4,030, 605 | 4, 444, 603 
Exports to— 
Canada: cu cec dad do.... 131 143 191 200 207 
E EE do.... 11, 079 14, 433 18, 016 17, 475 17, 942 
Consumption: 
Domestic.. -------------------------- do.... 529, 444 562, 183 607, 400 660, 820 802, 150 
Commercial... See dad do....| 204,793 220, 747 230, 099 241, 802 285, 213 
Industrial: 
Field: E — do....| 780,986 855, 180 916, 952 897, 809 933, 761 
Carbon-black plants. ............ do....| 315,562 355, 770 431, 830 478, 349 484, 882 
Petroleum refineries. ............. do.... 243, 584 | 2315, 311 338, 458 331, 520 363, 892 
Portland-cement plants. ......... do.... 51, 748 35, 588 38, 349 58, 004 60, 499 
Other industrial.................. do....| 1, 277,362 |? 1,351,684 | 1,337,391 | 1,344,626 | 1, 496, 147 
Total consumption............. do....| 3, 403, 479 | 3, 696, 463 | 3, 900, 479 | 4,012, 930 | 4, 426, 544 


Electric public-utility power plants? 
millions of cubic feet..| 305, 576 359, 745 326, 190 306, 924 373, 037 
18 


Domestic ooo... percent of total._. 16 15 16 16 
Commercial. o ooo do. 6 6 6 6 6 
Industrial... SE Eegen do.... 78 79 78 78 76 
Number of consumers: 
Bet dE thousands. - 10, 354 10, 669 10, 959 11, 472 12, 204 
Commercial.......................... do.... 811 845 889 965 1, 039 
A ee do.... 42 43 46 50 50 
Number of producing gas wells. ................ 57, 200 58, 780 60, 660 62, 740 63, 670 
Value (at wells) of gas produced: 
¿xo EE thousands of dollars..| 176,893 189, 809 191, 006 212, 251 267, 212 
Average per M cubic feet. ............ cents.. 5.2 5.1 4.9 5.3 6.0 
Value GH point of consumption) of gas con- 
sumed: 
Domestic. ............ thousands of dollars..| 370,558 388, 359 415, 122 447, 018 526, 355 
Commercial. ooo do.... 87, 648 92. 137 97,572 | 102,566 125, 844 
Industrial.--------------------------- do....| 300,731 313, 775 321, 501 332, 772 376, 119 
Total Valde science do....| 758,937 794, 271 834, 195 882, 356 | 1,028, 318 
Average per M cubic feet: 
Domestic.................... cents... 70.0 69. 1 68. 3 67.6 65. 6 
Commercial do 42.8 41.7 42.4 42. 4 44.1 
Industrial-------------------- do.... 11.3 10. 8 10. 5 10. 7 11.3 
Domestic and commercial. ...do.... 62. 4 61.4 61.2 60.9 | 60. 0 
Domestie, commercial, and indus- 
GOs AMENS cents. . 22.3 21.5 21.4 22. 0 23. 2 
Treated for natural gasoline: 
Quantity ............ millions of cubic feet..| 3,028,000 | 3, 300, 000 | 3, 653, 870 | 3,663, 760 | 4,070, 150 
Ratio to total consumption. ................ . 89 . 89 .94 .91 . 92 


1 Subject to revision. 

2 Revised figure. 

3 Federal Power Commission. Figures include gas other than natural (impossible to segregate); there- 
fore shown separately from other consumption. 

* Exclusive of oil- and gas-field operators. 


The average value at points of consumption increased from 22 cents 
in 1946 to 23.2 cents in 1947. A decline in the average value for 
domestic consumption was more than offset by increases in the aver- 
age for commercial and industrial consumption. 

Exports to Canada in 1947 increased 7 million cubic feet over the 
previous record of 207 million in 1946. Shipments to Mexico in- 
creased from 17,475 million in 1946 to 17,942 million in 1947. 
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FIGURE 1.— Production and value of natural gas in the United States, 1916-47. 


OUTLOOK 


As materials are becoming more plentiful, facilities for distributing 
natural gas are being expanded rapidly. Several large gas-trans- 
mission lines are to be built in the near future, and 1t is expected 
that the natural-gas industry will continue to grow vigorously. 

To build reserve supplies for peak seasonal demands, the practice 
of underground storage of natural gas in depleted gas fields 1s grow- 
ing rapidly. As it becomes more accessible, companies servin 
mixed natural and manufactured gas will increase their use of natura 
gas. | 

Industries such as steel, glass, and ceramic manufacture, where 
controlled heat is an advantage, will use more natural gas as it be- 
comes available. 

A great impetus to the demand for natural gas has been provided 
by the recent divergent trends in costs of all fuels. Relative sta- 
bility in the cost of natural gas to consumers contrasts with sharply 
rising costs of coal and fuel oils, with resultant strengthening of the 
competitive position of the gas. Hence, the demand for natural 
gas in many market areas tends to be limited only by the capacity 
of facilities to deliver it. 


GOVERNMENT REGULATIONS 


In sections supplied by pipe lines far distant from the source of 
gas production, it is still necessary to have Government regulations 
curtailing deliveries to large industrial consumers during periods of 
peak loads, and to limit the number of space-heating customers in 
order to maintain & steady supply of gas to domestic consumers. 
Regulations as to production and end use of gas are also still in force. 

There was increasing demand— primarily from producers and 
State regulatory officials—for amendments to the Natural Gas Act 
minimizing Federal control of the movement of natural gas in inter- 
state commerce. 

The Federal Power Commission granted permission to build a 
number of new pipe lines and to add loops and extensions to old ones. 
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Regulatory bodies of several States, especially Texas, are increasing 
their efforts to reduce the volume of casinghead gas flared i in the oil 


fields. 
RESERVES 


The proved recoverable reserves of natural gas in the United 
States increased during 1947 about 3 percent to 165.9 trillion cubic 
feet, according to estimates of the Committee on Natural Gas Re- 
serves of the American Gas Association. Details of the committee's 
estimates of changes in reserves during 1947 and total reserves by 
States on December 31, 1947, are shown in the accompanying table. 

The additions to reserves in 1947. are divided for the first time into 
two types—those resulting from extensions to known pools and re- 
visions of earlier estimates and those resulting from discoveries of 
new fields or of new pools in old fields. 


Estimated proved recoverable reserves of natural gas in the United States, 
1946-47, in millions of cubic feet ! 


[Committee on Natural Gas Reserves, American Gas Association] 


Changes in reserves during 1947 ? Reserves as of Dec. 21, 1947 ? 
Discov- 
eries 
State Reserves | Exten- | of new 
asof  j|sionsand| fields | Net pro- Total Nonasso- | Associat- Dis- 
Dec. 31, revi- ¡and new/duction 3 ciated 4 ed 5 solved 9 

1946 sions pools 

in old 

fields 
Alabama............ 97 Mä. 76 uy. E AMA 524 
Arkansas-.......----- 871,662, 50,926) 29,940) 62,379 890, 149 455, 278] 155,408] 279, 463 
California. .........- 11, 126, 301|—460, 302} 58, 251) 559, 894| 10,164, 356| 3,088, 452| 2, 951, 684| 4, 124, 220 
Colorado...........- 315.763|  11,906| 15,238] 11,041 331, 866 174, 939 40,771| 116,156 
Illinois... s 268, 000| —5, 832 7,770| | 48,807 221, 181 5, 526 25, 000| 190, 605 
Indiana............. 17, 000| —1,000|......... 3, 000 13, 000 4, 000 4, 000 5, 000 
Kansas............-- 13, 680, 84411, 090, 607} 24,877} 239,412| 14, 556, 916| 14,155, 560| 212,612| 188,744 
Kentucky... 1, 386, 000} 88, 480) 95,000} 1,379, 480| 1, 299, 480|.......... 80, 000 
Louisiana. .......... 22, 411, 51111, 164, 711| 590,878, 685, 867| 23, 481, 233| 18, 697, 916} 3, 264, 720| 1, 518, 597 
Michigan............ 131,000}  38,008| 36,881, 37,420 168, 469 124, 339|. ......... 44. 130 
Mississippi.......... 2, 370, 513}  65,536| 71,877!  55,166| 2, 452,760} 1,831,826} 300,222 230, 712 
Montana... 853, 401|— 165, 947| 49,255) 36, 199 700, 510 469, 515| 200, 245 30, 750 
Nebraska...........- 1 RE eene 160 650]: iu ie bee one 650 
New Mexico......... 5, 904, 786 6, 293] 311,265} 232,161} 5,990, 283) 3, 126, 494| 2, 111, 027 752, 762 
New York 69, 900 1, 000|. --.------ 6, 000 64, 900 64, 100|.......... 800 
ODO cocina a 614, 000 71, 200|......... 74, 000 611, 200 571, 200|------.--- 40, 000 
Oklahoma..........- 10,735,845| 272, 040| 967,265, 624, 286| 11, 350, 864| 7,752, 994| 1, 896, 068| 1, 701, 802 
Pennsylvania........ 503,000!  56,063|......... 76, 000 483, 063 435, 2121 47, 750 
Texas............... 86, 363, 459/4, 960, 77211, 205, 496,2, 504, 161| 90, 025, 566| 64, 971, 473/16, 308, 314] 8, 745, 779 
West Virginia....... 1, 840, 000| 163, 735|_.------- 223, 000| 1,780, 725 1, 685, LÍO BEE , 900 
Wyoming..........- 1, 035, 597 164, 536| 41,077 49, 422| 1,191, 788 771,115} 130,448 290, 225 

Florida, Missouri, 

and Utah.......... 77,221] —3,390|......... 6, 360 67, 471 66, 724| ...........- 747 
'Total.........- 160, 575, 90117, 570, 654/3, 410, 170/5, 629, 811/165, 926, 9141119, 751, 479,27, 690, 519/18, 484, 916 


1 Volumes are reported at a pressure base of 14.65 pounds per square inch absolute and at & standard tem- 
perature of 60? F. 

2 Excludes shrinkage caused by natural gas liquids recovery. 

3 Net production equals gross withdrawals less gas reinjected into underground re reservoirs. 

4 Nonassociated gas is free gas not in contact with crude oil in the reservoir. 

5 Associated gas is free gas in contact with crude oil in the reservoir. 

6 Dissolved gas is gas in solution with crude oil in the reservoir. 


PRODUCTION 
GROSS PRODUCTION 


Estimated gross production of natural gas in the United States in 
1946 increased 5 percent over the 1945 record to 6,190,200 million 
cubic feet. Gas produced from gas wells decreased 2 percent to 
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3,807,500 million cubic feet or 62 percent of the total output, while gas 
from oil wells increased 18 percent to 2,382,700 million. cubic feet. -A 
total of 5,132,638 million cubic feet was withdrawn from the Nation's 
reserves and consumed or lost in 1946. This was 7 percent over 
withdrawals in 1945. Large pipe lines connecting eastern and Califor- 
nia markets with Texas, Louisiana, Kansas, and Oklahoma reserves 
have increased the rate of withdrawals heavily. | 
Reported decreases in the volume of gas used for pressure mainte- 
nance and repressuring in Texas were the primary cause of & 2-percent 


Gross production and disposition of natural gas in the United States, by States, 
| 1945-46, in millions of cubic feet i 


| Estimated production ! Estimated disposition 
State ; 
From gas | From oil Total oe Repres Pree ped 
wells wells S H N suring | ® eee 
| ion (net) waste 
1945 
Arkansas.................- 39, 000 37, 000 76,000 , 600 11, 400 250 17, 750 
California. ................ 188, 000 446, 000 634, 000 502, 442 102, 724 144 28, 690 
Colorado.................- 4, 200 1, 800 6, 000 £014 AE esee rs 1, 
UR (OT 500 49, 500 50, 000 16, 663 7,417 415 25, 505 
A WEE 1, 100 1, 400 2, 500 1, 543 564 3 345 4 
KANSAS. LL... 107, 000 46, 000 153, 000 145, 959 2, 032 3 791 11, 718 
Kentucky................- 83, 000 11, 000 94, 000 81, 714 701 3 286 8, 325 
Louisiana................. 618, 000 180, 000 798, 000 542, 780 131, 812 |..5 «35 123, 399 
Michigan...............,..| 18,000 7, 000 25, 000 DO STi RADAR —201 3, 327 
Mississippi................ 1, 900 6, 750 8, 650 A A 4, 063 
Missouri.................. 74 23 100 ÜU- anions AA 10 
Montana.................. 30 2, 200 32, 500 A A 671 
New Mexico. ............. 33, 000 107, 000 140, 000 105, 023 7,021 673 26, 683 
New York. ..............- 10, 150 250 0,4 9,210. lessee nsec. 3 595 589 
O10 SE 51, 500 3, 500 55, 000 49, 067 3 4, 529 5, 923 
Oklahoma................- 249,000 | 177,000 | 426,000 | - 357,530 15,973 | - 6, 464 40, 362 
Pennsylvania............- 85, 500 4, 500 90, 82, 188 3 5, 181 4, 721 
OXAS e ——— 2, 160, 000 900, 000 | 3, 060, 000 | 1, 711, 401 767, 140 |... ee 572, 430 
Utah ec are a 6, 700 |........... ; 6/002 EE, ly 
West Virginia............. 173, 500 8, 500 182, 000 160, 225 924 3 5, 785 15, 115 
W yoming................. 27, 000 25, 000 , 000 35, 282 11, 400 7 5, 240 
Other States 1............. 300 30 30 We, D AMA leute was 36 
de BEE 3, 887, 727 | 2,014, 453 | 5,902,180 | 3,918,686 | 1,061,951 | 25,335 | 896,208 
1946 
Arkansas.................- 34, 000 38, 000 72, 000 45, 177 11, 010 1, 189 14, 624 
California................. 189, 000 465, 000 654, 000 487, 904 134, 668 4,442 26, 986 
Colorado.................. 6, 900 3, 210 10, 110 6, 728 500: [cos cas 2, 882 
Illinois. ................... 400 59, 600 60, 000 17,166 8, 000 451 , 
Indiana. oss ce A 600 1 2, 020 1, 094 622 3 278 
Kansas--..---------------- 128, 000 81, 910 209, 910 165, 725 1, 918 3— 339 48, 677 
Kentucky................. 71, 000 : 70, 396 29 3 447 6, 173 
Louisiana................. 602, 000 167, 000 769, 000 525, 178 151, 369 |.......... 92, 453 
Michigan. ................ 23, 800 3, 300 27, 100 20,879 |... —1, 363 7, 
Mississippi................ 1, 900 20, 800 22, 700 7, 225 1,482 |.....-.--- 13, 993 
Missouri.................. 43 |. nllezoss 43 40 PAPAS -MMMM 
Montana.................- 30, 500 33, 100 30, 713 132 435 1, 820 
New Mexico.............. 27, 200 162, 100 189, 300 119, 262 2, 595 1, 334 66, 109 
New York.`...------------ 6, 280 0 6, 530 5, 084 |..........- 3 1, 513 495 
ONO AAA 57, 600 3, 700 61, 300 61, 570 3 3, 5, 015 
Oklabhoma 240, 200 349, 800 590, 000 380, 938 15, 591 3 2, 784 185, 197 
Pennsylvania. ............ 88, 900 ,9 , 200 92, 443 3 2, 480 
fioc AI 2, 074, 900 980, 000 | 3,054, 900 | 1, 776, 148 696, 000 —425 571, 529 
Eet 4,390 |.....------ Ly A EE 
West Virginia....-.......- 193, 500 7,000 | 200,500 | 178,958 1,605 | 32,127 15, 787 
Wvoming 26, 000 23, 700 49, 700 , 266 11, 847 ; 
Other States 4. ............ 457 10 467 BGO D MORIUNTUR 
Total. ousisisisainss 3, 807, 500 | 2, 382, 700 | 6,190, 200 | 4,030, 605 | 1,038, 242 | 19,320 | 1,102, 033 


iem een production plus quantities used in repressuring, stored in ground, lost, and wasted (see foot- 
note 2). 

? Includes gas (mostly residue gas) blown to the air and transportation losses, but does not include direct 
waste.on producing properties, except where data are available. 

3 Includes gas transported from other States. 

4 Florida, North Dakota, South Dakota, Tennessee, and Virginia. 
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decrease in the total volume used for that purpose in 1946. Of the 
total, California used 13 percent, Louisiana 15 percent, and Texas 
67 percent. 

The use of underground storage reservoirs to build up reserve sup- 
plies of gas near market centers is growing rapidly. In 1946, 75,458 
million cubic feet were stored compared with 61,502 million in 1945 
and 43,502 million in 1944. Comparative amounts withdrawn from 
storage were 56,138 million, 36,167 million, and 33,585 million cubic 
feet, respectively. These figures indicate an increase of 73 percent 
in the volume of gas stored and 67 percent in that withdrawn from 
storage in 1946 over the 1944 totals. With large transmission lines 
increasing facilities for transporting gas to markets far from the points 
of supply and with corresponding expansions in its use, the practice 
of storing gas to assure supplies during times of peak loads will con- 
tinue to grow. 

Indicated losses and waste were 1,102,033 million cubic feet, a 
205,825-million-cubic-foot increase in 1946 over the 1945 figure. This 
gain is due primarily to the loss of casinghead gas in connection with 
oil production in new fields in Kansas and Oklahoma (and partly to 
more complete coverage of this type of gas production in 1946). 


MARKETED PRODUCTION 


Natural gas produced and marketed, including withdrawals from 
storage, in 1946 continued the upward curve which has character- 
ized the industry for a number of years, reaching 4,030,605 million 
cubic feet, 3 percent above the former peak of 3,918,686 million in 
1945. 

Texas, Oklahoma, Kansas, and New Mexico made the largest 
gains, while California and Louisiana reported declines. The south- 
western group—Texas, Oklahoma, Louisiana, and New Mexico—pro- 


Natural gas produced in the United States and delivered to consumers, by States, 
1942-46, in millions of cubic feet 


Ar- | Cali- | Colo-| mi- |Indi-| Kan- | Ken-| Loui- | Mich- | MiS- | Mon. | New 


Year e e ^ : sis- 

kansas| fornia | rado | nois | ana sas |tucky | siana | igan sippi tana ico 
1942.......... 19, 456| 403, 968, 4, 865| 14, 484; 1, 599| 112, 921; 80, 089| 447, 686| 15, 521| 2, 082| 31, 475| 78, 164 
1943.......... 36, 469| 457, 757| 6, 445, 18, 120| 1, 450} 133, 729] 92, 364| 505, 294| 18, 006| 1, 461| 31, 562, 86, 500 
1944. ........- 46, 453| 502, 017| 5, 141| 18, 137| 1,014| 157, 733, 94, 223| 534, 688| 19, 653| 1, 352| 32,102) 87, 727 
1945.......... 46, 600| 502, 442, 4, 914, 16, 663| 1, 543| 145, 959; 81, 714! 542, 789| 21, 874| 4, 587| 31, 829| 105, 023 
1946.......... 45, 177| 487, 904| 6, 728| 17, 166| 1, 094| 165, 725| 70, 306 525, 178| 20, 879| 7, 225| 30, 713| 119, 262 
Value at point 

of consump- 

tion 
Penn- West = ae 
New : Okla- : Wyo- "Other 

Year York| Ohio | homa | Syl | Texas | Vir- | ming States| 19595 | Total | Aver- 
vania ginia (thou- | age 

sands |(cents 

of per 

dollars)| M) 

LEE ee 8, 718| 45, 055| 269, 704| 93, 5332|1,170,345| 215, 193} 33, 124| 5, 494| 3, 053, 475] 692, 737| 22.7 
1943. ............. 8, 062, 52, 001| 285, 045| 93, 543/|1,323,885| 223, 787| 34, 351| 4, 858| 3, 414, 689| 760,950) 22.3 
1944. ............- 7, 052| 51, 724| 310, 888| 92, 987|1,525,515| 181, 452| 34, 521| 6, 660| 3, 711, 039| 797, 255| 21.5 
1045. oc aon sa 9, 210| 49, 967} 357, 530| 82, 188|1,711,401| 160, 225| 35, 282| 6, 946| 3, 918, 686| 837, 852) 21.4 
1946. ............- 5, 084| 61, 570| 380, 938| 92, 443|1,776,148| 178, 958| 33, 266| 4, 751| 4,030, 605| 885,878| 22.0 
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duced over 69 percent of the national total, as in 1945. "The average 
value of natural gas at wells in those four States was 3.1 cents in 1946 
compared with 2.9 cents in 1945. The average for the Appalachian 
group—New York, Ohio, Pennsylvania, and West Virginia—was 18.6 
cents in 1946 compared with 17.8 cents in 1945. There were declines 
in the average value of gas at wells in a number of the smaller pro- 
ducing States, but production was not large enough to affect the total 
average. 


Natural gas produced and consumed in the United States in 1946, by States 


Produced and delivered to consumers, includ-| Consumed, including receipts 


ing deliveries in other States from other States 
Estimated Value at Value at 
Quantity value at wells | point of con- Quantity point of con- 
State sumption sumption 
Per- | Total |Aver-| Total [Aver]. Per- | Total | Aver- 
Millions (thou- | age | (thou- | age | Millions cent (thou- | age 


of cubic of sands |(cents| sands |(cents| of cubic of sands |(cents 
feet total of dol- | per | of dol- | per feet total of dol-| per 


lars)- | M) | lars) M) lars) M) 

Pol A cs ETE A EE ae A GEN 45, 445 1.1 | 10, 234 22. 5 
ATIZON EE Neo A EE EE: A te ee 24, 198 .6 | 7,208 | 30.2 
Arkansas...._._._..-_--- 45,177 | 1.1] 1,107| 2.5| 6,183 | 13.7| 87, 2.2| 12,068 | 13.8 
California. ............... 487,904 | 12.1 | 36,056 | 7.4 |143, 790 | 29.5 | 487,904 | 12.2 |143, 790 | 29.5 
Colorado................ ; .2 314| 4.7] 1,829 | 27.2 40,418 | 1.0 | 12,384 | 30.6 
District of Columbia_...|.........--]------].--.----|------]-------_]------ 7, 428 .2| 5,220 | 70.3 
¡Ue A 6| (1) (2) 3.2 (2) 3.2 7, 065 .2 | 1,421 | 20.1 
E TOU) a A, AA PA MES, MA A ENSIS 36, 679 .9 | 12,804 | 34.9 
Illinois EE 17, 166 .4 872 5.1 3, 139 | 18.3 : 3.1 | 54, 039 44.2 
Indiana................- 1,094 | (1) 113 | 10.3 848 | 77 5 40,185 | 10 | 20,156 | 50. 2 
E AA A AS O AAA AAA PA PS 33, 163 .8 | 12,794 | 38.6 
Kansns o 165,725 | 4.1 | 8,286 | 5.0 | 52,562 | 31.7 | 175,820 | 4.4 | 32,876 | 18.7 
Kentucky. 70,396 | 1.8 | 10,426 | 14.8 | 31,626 | 44.9 29, 494 .7 | 12,468 | 42.3 
Louisiana. .............. 525, 178 | 13.0 | 18, 591 3.5 | 85,406 | 16.3 331, 364 8.3 | 32, 305 9. 7 
Maryland: IO MO DEEN A MEA SE O 2, 830 .1| 2,098 | 74.1 
Michigan. .............. 20, 879 .5 | 2,681 | 12.8 | 12,883 | 61.7 69,251 | 1.7 | 48,805 | 70.5 
Minnesota. -scosceso GE E, E AO eana 37, 624 .9 | 12,979 | 34.5 
Mississippi.............. 7, 225 .2 332| 4.6| 1,710 | 23.7 41,778 | 1.0 | 9,897] 23.7 
Missouri. ............... (1) 6 | 15.0 21 | 52.5 74,257 | 1.8 | 31,015 | 41.8 
Montana. 30, 713 .8 1, 419 4. 6 8,829 | 28.7 28, 212 SÉ 7, 705 27.3 
Nebraska. echec ht es A MEA WEE, etes nce pe perse es 33, 572 .8 | 11, 231 33. 5 
New Mexico. .---------- 3 119, 262 | 3.0 | 1,694 | 1.4 | 17,054 | 14.3 85,662 | 2.1 | 7,481 8. 7 
New York.............. 4 5, 084 .1 1,351 | 26.6 3,461 | 68.1 32, 892 .8 | 24, 744 75. 2 
North Dakota. .......... 344 (1) 10 2.9 126 | 36.6 2, 519 AS | 1, 027 40. 8 
ODIO ie estes 61,570 | 1.5 | 11,280 | 18.3 | 31,929 | 51.9 | 188,527 | 4.7 | 98,368 | 52.2 
Oklahoma............... 380, 038 9. 5 | 12, 342 3.2 | 74,698 | 19.6 245, 981 6.1 | 29, 708 12.1 
Pennsylvania. .......... 592,443 | 2.3 | 23,508 | 25.4 | 46,213 | 50.0 | 158,587 | 4.0 | 69,296 | 43.7 
South Dakota 51 () (2) 5.3 2 | 40.0 7, 526 .2 | 2,702 | 35.9 
Tennessee............... 47| (1) 5| 10.6 42. 6 24, 344 .6 | 8,016 | 32.9 
"Texas. 61,776, 148 | 44.1 | 53,640 | 3.0 |278, 420 | 15.7 |1, 366,457 | 34.1 |107,679 | 7.9 
LD GE 4, 252 A 215 | 5.0] 1,3 31.7 5, 733 4 ,990 | 31.7 
VIFglnla.- oc AA 57 | (4) 5| &8 59 1103. 5 2. 101 .1 | 2,036 | 96.9 
West Virginia........... 178,958 | 4.4 | 26,736 | 14.9 | 75,909 | 42.4 | 100,733 | 2.5 | 27,459 | 27.3 
WV IS CONS UN EE e tl califa lA e A la Ee, 86 | (5) 132 | 153. 5 
Wyoming. -------------- 33, 266 8 1, 264 3.8 7,815 | 23.5 23, 143 6 4, 231 18. 3 
Total: 1946............ 4, 030, 605 |100. 0 |212, 251 | 5.3 [885,878 | 22.0 |4, 012, 930 |100. 0 (882, 356 | 22.0 
1948 ------ 3, 918, 686 |100.0 [191,006 | 4.9 |837,852 | 21. 4 |3, 900, 479 100.0 |834, 195 | 21.4 


1 Less than 0.05 percent. 

2 Less than : 

3 Includes 3,315 million cubic feet piped to Mexico. 
* Includes 20 million cubic feet piped to Canada. 

! Includes 180 million cubic feet piped to Canada. 

$ Includes 14,160 million cubic feet piped to Mexico. 


NUMBER OF WELLS 


The need for increased production and new reserves of natural gas 
stimulated drilling in 1947. There were 3,353 gas wells drilled com- 
pared with 3,090 in 1946. Reported completions in California, Ken- 
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tucky, Louisiana, Oklahoma, and Pennsylvania declined. All other 
producing States reported increases. Kansas, Michigan, Ohio, 
Texas, and West Virginia made the largest gains in new wells drilled. 
Producing gas wells totaled 62,740 at the close of 1946 compared 
with 60,660 at the close of 1945. 
These figures indicate 1,010 wells abandoned or shut in during 1946. 


Gas wells in the United States, 1945-47, by States 


Producing Drilled Producing | Drilled 


State Dec. 31, during Dec. 31, during 
' 1945 1946 1 1946 1947 1 
ER EE 180 2 180 10 
E 9 so. cet sa ces es ae ee sued eed 250 65 310 45 
Colorado ie ota ease ase cis AI etal Satin ees 20 1 20 7 
O e le 80 6 90 9 
MN ee ee A 820 25 840 35 
et EE 2, 220 300 2, 400 400 
eh gt Y cot ee a bh be ee ee ie ere 2 3, 250 139 2 3, 390 110 
ËNNEN 1, 900 115 2, 000 105 
A AA eda EEN 640 107 750 150 
MISSISS ID Dicc ic es dt sd ala 20 6 30 29 
Missouri A A A e OA THO (ene eee eee 110 2 
UI WEE EE 620 71 650 93 
New MEXICO: 0 c. Rr Sn On M dre tou) 150 42 .170 
NCW YOK AA a e aE AE 1, 850 8 1, 830 10 
(MeSH HP TENDER NP ee 7, 000 543 7, 200 580 
Ate EE 2, 680 341 3, 269 
Ii AMA a aE 19, 300 271 19, 500 270 
dupl x C TERN QNM oM (ME DE 
A A Ee 4, 400 499 4, 537 
West Virginia- ege 15, 000 535 15, 300 610 
W VOM sa a ee EE 40 11 19 
North Dakota, South Dakota, Utah, and Virginia. ` ` 30 3 dU Jee 
60, 660 3, 090 62, 740 3, 353 


1 From Oil and Gas Journal and from State sources. 
? ''ennessee included with Kentucky. 


DEVELOPMENT AND PRODUCTION BY STATES 


Arkansas.—South Arkansas produced 69,008 million cubic feet of 
natural gas from controlled oil and condensate pools in 1947, a 20- 
percent increase over 1946, according to J. W. Saunders, chief engineer, 
Arkansas Oil and Gas Commission. Dry gas produced in northwest 
Arkansas and used for light, fuel, and drilling increased 1,157 million 
cubic feet over the 1946 total to 4,812 million. Of the total output, 
59,372 million cubic feet were treated at natural gasoline plants— 
6,781 million cubic feet more than in 1946. 

There were two major discoveries in 1947 in the Mars Hill field, 
with production totaling 56,249 thousand cubic feet of sour gas and 
15,684 barrels of condensate. The Warnock Springs condensate field 
had three completions, with a total output of 624,606 thousand cubic 
feet of sour gas and 22,973 barrels of condensate. Sweet gas, which 
is being used to operate a gasoline plant, was discovered by three 
small gas completions in the Travis Peak zone of the Village field. 
One well completed in the Columbia field was plugged and abandoned 
for lack of a market. | 

California.—Total net natural-gas withdrawals from formations in 
California were 551,145 million cubic feet in 1947 compared with 
502,845 million in 1946, states R. M. Bauer, Southern California Gas 
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Co. Oil-well withdrawals from formations increased from 351,289 
million in 1946 to 392,670 million cubic feet in 1947 and dry-gas 
withdrawals from 180,249 million to 190,392 million cubic feet. 
Shrinkage due to processing at gasoline plants totaled 28,693 million 
cubic feet in 1946 and 31,917 million in 1947. 

According to the Public Utilities Commission, State of California, 
the first commercial deliveries of gas from the Cache Slough, Kirby 
Hills, Maine Prairie, Millar, and Suisun Bay fields, which had 25 
potential producers at the close of the year, were made in 1947. In 
Butte County, five wells were drilled during the year, activity center- 
ing in the Durham area. Although no new gas fields were discovered 
in central and northern California, the productive limits of several 
fields were extended by successful operations in Glenn and Solano 
Counties. There were 135 producing gas wells in the Rio Vista field 
at the end of 1947 compared with 131 at the end of 1946. 

The reserves of natural gas were estimated on January 1, 1948, to 
be 11,722 billion cubic feet, of which 6,757 billion consisted of casing- 
head gas and 4,965 dry and underground storage gas. Two high- 
pressure underground storage holders were installed in the Paso 
Robles and San Luis Obispo fields in 1947. 

The major pipe-line project in southern California was completion 
of the Texas-California gas line, the importance of which is indicated 
by the fact that deliveries have been advanced almost 3 years from the 
time first contemplated. The first gas was delivered November 13, 
1947. | 

Colorado. —Metered production in Colorado increased 22 percent 
from 4,941 million cubic feet in 1946 to 6,030 million in 1947, according 
to J. R. Schwabrow, Geological Survey, United States Department of 
the Interior. . This increase is accounted for in the Powder Wash, Hia- 
watha, and Craig fields, as the other fields reported declines. Produc- 
tion by fields, in millions of cubic feet, was: Hiawatha 2,904, Powder 
Wash 2,805, Thornburg 288, Berthoud 31, and Craig 2. | 

Shallow wells having an open flow of about 200,000 cubic feet each . 
discovered a possible gas field—the Ridgway—in 1947. The.com- 
mercial importance of the discovery is questionable. Two gas wells 
were completed in the Piceance Creek field, and one gas well was com- 
pleted in the Hiawatha field. 

In the North McCallum field, a pressure-maintenance project re- 
turned 10,937 million cubic feet of carbon dioxide gas to the producing 
sand in 1947—an increase of 1,423 million cubic feet over the 1946 
record. In all, 22,386 thousand cubic feet were used in manufacturing 
Cardox (dry ice), an increase of 4,215 thousand cubic feet over 1946, ` 
and 3,500 million cubic feet were lost—1,741 million cubic feet below 
the 1946 total. | : 

. Gas production in the Rangely field totaled 4,055 million cubic feet, 
1,317 million cubic feet more than the 1946 output. Field use con- 
sumed 3,041 million cubic feet, and 1,014 million cubic feet were lost.. 
It is estimated that approximately 4 billion cubic feet of gas will be 
available for processing in a proposed gasoline plant and will then be 
returned to formations for pressure maintenance in the Rangely field. 
Gross production of gas at Wilson Creek was 624 million cubic feet, of 
Ee BEE were recycled, 182 million used in the field, and 138 
million lost. 
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The pressure-maintenance project in the Hiawatha field was dis- 
continued in 1947 because results had -doubtful value and a need for 
additional gas to supply market demands had developed. The 
Piceance Creek, White River, and Douglas Creek fields remained shut 
in for lack of pipe-line connection. 

Ilinois.—The following information was contributed by A. H. Bell 
and D. H. Swann of the Illinois State Geological Survey: 

From spot checks of a few typical wells, it is ere A that 35 to 
45 billion cubic feet of unmetered gas were produced with oil in pools 
without gasoline plants in 1947. Less than half of this gas was used 
for lease fuel, less than 1 percent was injected into producing sands 
for pressure maintenance, and about 0.2 percent was marketed. "The 
remainder—about 20 billion cubic feet—was flared. "The greatest por- 
tion of this waste gas comes from recently completed wells with rather 
large initial productions and particularly from wells in the McClosky 
limestone and Aux Vases sandstone. 

Distributing companies marketed 128 million cubic feet from the 
Russellville field, 15 million from the Ayers and Panama field, 303 
million cubic feet of residue gas from gasoline plants in the Louden 
field, and 46 million cubic feet of casinghead gas from the Storms field. 

Of nine gas wells completed during 1947, only two in the Louden 
pool were used. Five wells proving over 200 acres of Cypress sand 
for gas production in the Dubois pool, Washington County, were the 
most promising gas developments of the year, but they had no outlet 
at the year's end. 

The most important economic use of natural gas in Illinois is its use 
in the production of natural gasoline. Approximately 18,230 million 
cubic feet of gas from oil wells in the Louden, Salem, New Harmony, 
Benton, Dale-Hoodville, and Southeastern Illinois fields were proc- 
essed during 1947. About 5% billion cubic feet of the residue gas 
from the natural-gasoline plants were injected into the producing for- 
mation, 306 million cubic feet were marketed, less than 100 million 
were flared, and the remaining 7 or 8 billion were used as plant or 
lease fuel. 

Indiana. — Thirty-three gas wells were completed in Indiana during 
1947, A. C. Colby, supervisor of oil and gas, Indiana Department of 
Conservation, reports. Most of these were drilled in the Old Trenton 
area by land owners for their personal use. "There were three discov- 
eries, the importance of which has not been determined—a Devonian 
limestone well with production of 5 million cubic feet in Greene 
County, a Devonian shale well producing 200 thousand cubic feet in 
Martin County, and a gas well producing 3 million cubic feet of gas 
in Pike County, probably from the Cunningham sand. 

Kansas.—In 1947, 180 billion cubic feet of gas were produced in 
Kansas, a 25-percent increase over the 1946 output: this information 
was supplied by G. A. Peschke, Kansas State Corporation Commis- 
sion, Conservation Division. Development i in the Hugoton field ac- 
counted for 370 of the 423 gas wells completed in 1947. 

In all, 11 new fields were discovered in 10 different D A 
producing from the Arbuckle limestone, 1 from the Bartlesville sand, 
2 from the Mississippi lime, 1 from a Pennsylvanian sand, and 1 from 
the Tarkio sand. The discovery of gas in the Liberal-Southeast field 
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gave Kansas its deepest commercial production from the Pennsylva- 
nian at about 6,100 feet. ` ; 

A pipe line and compression plant were placed in operation to pro- 
vide a gas outlet for wells located in the Ryan-Behrens-Pawnee Rock 
area of Barton, Pawnee, and Rush Counties, where wells had been 
under stringent gas:oil ratio control owing to lack of & low-pressure 
gas outlet. 

Fields having the largest output in 1947, in millions of cubic feet, 
were Hugoton, 140,840; McPherson County, 8,479; Lake City, 7,164; 
and Otis, 4,476. These fields supplied 89 percent of the total produc- 
tion in Kansas. 

Earl K. Nixon, geologist, Kansas Geological Survey, reported that 
the most important developments in the Hugoton field were in the 
northern portion, mainly in Kearny County. mE 

Kentucky.—A report of the American Institute of Mining and 
Metallurgical Engineers! showed a total of 316 gas wells drilled in 
Kentucky in 1947, an increase of 70 over 1946. Of the total wells 
drilled in 1947, 248 were in eastern Kentucky, 28 in western Kentucky, 
and 40 in south central Kentucky. Comparative figures for 1946 are 
223, 20, and 3, respectively. 

The discovery of the Royalton-Lakeville-Magoffin County Big Six 
gas field in eastern Kentucky added 114,558 thousand cubic feet to 
the open flow developed during the year, while the 228 productive 
wells drilled in the Big Sandy field added 220,481 thousand. 

As in former years, the Big Sandy gas field furnished a large percen- 
tage of the total production in the State. Of the 228 gas wells drilled 
in the area, 66 were in Pike County, 47 1n Knott, 45 in Magoffin, 38 in 
Martin, 26 in Floyd, and 6 in Johnson. m 

Louisiana.—An American Institute of Mining and Metallurgical 
Engineers report showed that natural-gas production in Louisiana in 
1947 increased 39 percent over the 1946 output. Gas and condensate 
wells produced 651 billion and oil wells 187 billion cubic feet in 1947. 
The State ranked second in gas output in the United States m 1947, 
and has known recoverable gas reserves of 23 trillion cubic feet. 

In north Louisiana, one gas condensate and three gas fields were 
found in 1947. | 

In south Louisiana, 1,200 drilling permits were issued, 27 of which 
resulted in gas wells and 41 in gas-condensate wells. In this area 10 
gas-condensate and 3 gas sands were discovered in 1947. 

Michigan.— The following information is from a report of the 
Michigan Public Service Commission: Dry-gas production in Michi- 
gan in 1947 totaled 15,254 million cubic feet compared with 19,309 
million in 1946 and casinghead gas production 2,312 million compared 
with 2,634 million in 1946. 

Commercial production from eight previously discovered gas fields 
was begun for the first time in 1947. The number and size of the gas 
fields discovered in Michigan in 1947 were disappointing. The Turk 
Lake field in Montcalm County was discovered, and four commercial 
wells were drilled. 'Three other wells were classed as discoveries but 
hold no promise of development into large commercial reserves. 


_! American Institute of Mining and Metallurgical Engineers, Petroleum Division Committee on Produc» 
tion (statistical), Statistics of Oil and Gas Development and Production (1947): New York, 1948, 514 pp3 
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Dry natural-gas reserves available to public utilities outside of 
storage reservoirs approximated 75 to 80 billion cubic feet at the end 
of 1947. About 14 billion cubic feet were being produced for private 
industries. Additional storage facilities were developed during the 
year by the addition of input and output wells and by the construction 
of connecting pipe lines. 

Owing to the shortage of available natural gas in 1947, restrictions 
were placed upon service to 12 large industries in the Muskegon and 
Grand Rapids areas, and service was denied to new space-heating 
customers. Limited production in Michigan and shortage of the 
storage supply caused more complete dependence on gas piped from 
other States. The failure to secure pipe has prevented in a large meas- 
ure the transportation companies from increasing their deliveries of 
gas from the Western States. 

Mississippi.— Two gas lines were put into operation from the 
Gwinville field, which had a total of 51 gas wells and a production of 
26,699 million cubic feet of gas in 1947. The total production for the 
State was 32,811 million cubic feet, an increase of 92 percent over 
the 1946 output. These data were supplied by H. M. Morse, super- 
visor, Mississippi State Oil and Gas Board. 

Missouri.—Gas production in Missouri decreased from 37.9 million 
cubic feet in 1946 to 30 million in 1947, according to Frank C. Greene, 
geologist, Missouri Geological Survey and Water Resources. Only two 
wells were completed in the State in 1947, one in Cass and one in 
Jackson County. Of 11 producing wells, 2 were abandoned during the 
year. The Polo gas field in Caldwell County remained capped. 

Montana.— Marketed production in Montana totaled 33,013 million 
cubic feet in 1947 reports J. R. Schwabrow, Geological Survey, United 
States Department of the Interior. Gas used in repressuring accounted 
for 270 million cubic feet, field use for 3,617 million, and losses for 
1,355 million. Comparative figures for 1946, in millions of cubic feet, 
are 31, 136; 132; 1,130, and 749, respectively. 

In all 92 gas wells were completed in the State in 1947 compared 
with 83 in 1946. Completions by fields were: Bowdoin 43, Cedar 
Creek 10, Cut Bank 15, Kevin-Sunburst 4, Hardin 6, and other 
areas 14. 

Discovery wells were completed on the Casady (McLaren Coulee) 
and the Flat Coulee structures and in the Six Shooter and the East 
Keith areas. The last producing gas well in the Bow and Arrow field 
was abandoned during 1947, and production from the Havre field 
was suspended in December 1946. Marketed production of major 
fields, in millions of cubic feet, was: Bowdoin 6,157, Cedar Creek 
4,812, Cut Bank 15,380, Dry Creek 1,445, and Kevin-Sunburst 2,324. 

New Mexico.—In southeastern New Mexico, 151.7 billion cubic feet 
of gas were produced in 1947 compared with 130.7 billion in 1940, 
as reported by Foster Morrell, supervisor, Geological Survey, United 
States Department of the Interior. Of this, 118.4 billion cubic feet 
were treated in natural-gasoline plants, 7.2 billion were delivered 
direct to carbon-black plants in Lea County, and 20.6 billion were 
delivered to domestic, commercial, and industrial markets. Of the 
residue gas, 52.5 billion cubic feet were sold for domestic, commercial, 
and industrial consumption and 24.7 billion were delivered to carbon- 
black plants. Plant fuel accounted for 9.9 billion cubic feet of the total 
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production, lease fuel for 1.1 billion, shrinkage for 6.6 billion, gas 
vented at the gasoline plants for 25.5 billion, and gas returned to the 
ground for 1.4 billion. 

There were no major gas discoveries in southeastern New Mexico 
during 1947, but proved areas were extended. One gas discovery, 
a well of undetermined importance, in the northwestern part of the 
State was completed in November. Of the 24 gas wells drilled in the 
northwestern area, 12 were in the Fulcher Basın field, 9 in the Kutz 
Canyon, and 1 each in the Oswell, Barker Creek Dome, and the Ute 
Dome fields; the last 2 are on Indian land. Marketed production i in 
the area totaled 8.2 billion cubic feet in 1947. 

Two carbon dioxide wells were completed in Harding County during 
1947, making a total of 14 commercial wells in central and east 
central New Mexico. 

The gas transportation line from the Permian Basin to California 
began operating in November, and deliveries averaged 190 million 
cubic feet a day in December 1947. 

New York. —Most of the 21 wells completed in New York in 1947 were 
not commercially important, states John G. Broughton, acting State 
geologist, New York State Geological and Natural History Surveys. 
These wells were drilled to the Oriskany formations or below. Four 
large Oriskany producers in Allegany County had a combined open 
flow of 23,400,000 cubic feet daily. This compares with an open 
flow of 9 million cubic feet daily of producing wells developed in 1946. 
The 22 wells drilled in the Medina area were mainly storage wells. 
The few producing. wells developed were within the boundaries of 
known pools. ` 

North Dakota.—There were no important gas developments in 
North Dakota during 1947, according to Wilson M. Laird, State 
geologist, North Dakota Geological Survey. The total natural-gas 
production in the State, taken from 25 gas wells, was 442,213 thousand 
cubic feet, a 29-percent increase over 1946. 

J. R. Schw abrow, Federal Geological Survey, reported no new gas 
fields discovered in the State during 1947. Five gas wells were 
completed in the Cedar Creek field, with a combined open flow e 
approximately 1 million cubic feet. 

Ohio.—There were no particularly outstanding developments in 
Ohio in 1947. Information was supplied by K. C. Cottingham, chief 
geologist, Ohio Fuel Gas Co. Gas wells drilled totaled 582 compared 
with 547 in 1946. Fifty-six percent of the new wells were Clinton 
and 24 percent Berea wells. The largest gas well of 1947 was the 
Franks-Seaville No. 1, in the Clinton sand in Stark County, which 
had an initial flow of 15 million cubic feet. In the same section, the 
Smail et al. Kemeny gaged 10 million and the Franks Kieffer 7.4 
million cubic feet; approximately 15 other wells in this area ranged 
from 4 to 7 million cubic feet in initial volume. The largest well in ' 
the Berea sand was in Monroe County. 

Areas proved by new pool discoveries totaled 1,850 acres compared 
with 4,400 acres in 1946. Pools were extended by approximately 
10,500 acres. The largest Clinton extension was in the Canton field, 
where 103 gas wells and 10 dry holes were drilled, adding 3,000 acres 
to proved territory. In Stark County 72 Clinton wells extended 
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proved acreage 1,500 acres. In this extension, 8 wells exceeded 5 
million cubic feet initial volume. 

Clinton completions totaled 384, Berea 103, Shallow 43, Ohio Shale 
23, Trenton 12, Newburg 10, and Oriskany 7. Stark County was 
again the most active with 185 completions followed by Perry with 
57, Monroe with 50, Muskingum with 42, and Lorain with 36. 

. Oklahoma. —Gas wells completed in Oklahoma in 1947 totaled 269, 
of which 154 were in the Hugoton gas field area of Texas County. 
Elmer Capshaw, gas engineer, Oklahoma Corporation Commission, 
is the source of this information. 

The output in Texas County alone increased approximately 15 
billion cubic feet in 1947. Dry-gas production in the State totaled 
267,395 million cubic feet, an increase of 27,148 million over the 1946 
figure of 240,247 million. 

_A 21-billion-cubic-foot increase in residue gas available for transpor- 
tation lines was due largely to an increase in the capacity of natural- 
gasoline plants in the West Edmond field. A plant being built for 
reinjecting gas into the formations will materially decrease the volume 
of residue gas available for distribution in the future. 

Pennsylvania.—In this State, there were 502 productive shallow- 
sand gas wells having a total initial open flow of 71,667,000 cubic feet 
in 1947 compared with 592 wells having an initial open flow of 128,811,- 
000 cubic feet in 1946. J. G. Montgomery, Jr., vice president, 
United Natural Gas Co., furnished this information. Of the 16 
newly discovered shallow-sand gas pools, none is of major impor- 
tance. In all, 32 producing wells were drilled in 1947 with average 
initial open flow ranging from 620,000 cubic feet to 3,550,000 per day. 
A number of Oriskany and Medina sand tests were failures. 

Development of underground storage areas continued to be increas- 
ingly important. There were 26 shallow and 6 deep sand wells drilled 
for storage purposes. "Transportation facilities were being increased 
as rapidly as a critical shortage of pipe would permit. 

South Dakota.—Marketed production in South Dakota in 1947 
decreased 379 thousand cubic feet from the 1946 record to 9,061 
thousand cubic feet, according to information supplied by J. R. 
Schwabrow, Federal Geological Survey. In the Pierre gas field 4,531 
thousand cubic feet were lost from gas-water wells, a decrease of 336 
thousand cubic feet from the amount lost in 1946. No new gas fields 
were discovered in the State during 1947. In the Ardmore field one 
gas well, which is of doubtful commercial value, was completed; 
it had no pipe-line connection. 

Tennessee.—The total production of natural gas in Tennessee 
in 1947, estimated at 40 million cubic feet, came from eight wells in 
Morgan County and six in Fentress County fields, reports Holman 
Milhous, assistant geologist, Tennessee Department of Conservation. 
Although a total of 50 oil and gas exploratory tests were completed or 
drilling at the end of the year, none was known to be commercially 
important. 

Texas.—A production of 2% trillion cubic feet of natural gas in 
Texas in 1947 is shown by records of the Texas Mid-Continent Oil and 
Gas Association. The State’s huge reserves increased 3.7 trillion 
cubic feet. 


NATURAL GAS 815 


There were over 5,000 producing gas wells in the State in 1947. 
New gas markets made available by large transportation lines stimu- 
lated drilling during the year. Of 1,656 wildcat wells drilled, only 78 
were gas wells. 

Information from a report of the American Institute of Mining and 
Metallurgical Engineers shows 101 gas wells drilled in éast and east 
central Texas in 1947. Three condensate fields were discovered, and 
the Longwood field of Caddo Parish, La., was extended into Harrison 
County, Tex. 

In the upper Gulf coast region, 18 gas wells were drilled in proved 
fields, and 8 wildcat wells extended or deepened proved areas. New 
fields were discoverd by five wildcat wells. 

North Texas had 16 gas completions. In north central Texas 216 
gas wells were shut in for lack of a market. There were 34 gas wells 
drilled during the year. Four gas fields were discovered. 

The south central area had only nine gas completions. Gas produc- 
tion decreased 20 percent and condensate output 9 percent from 1946. 

West Texas had 21 gas completions, 4 of which were wildcat wells. 

In south Texas 35 gas or condensate fields were discovered and 35 
wildcat wells completed as gas wells. In addition, there were 157 
gas or condensate completions. 

The Texas Panhandle had 174 gas completions in 1947 compared 
with 136 in 1946. Production from the Panhandle area was 886,134 
million cubic feet. Of this volume, pipe-line companies took 350,558 
million cubic feet, slightly more than in 1946. 

Utah.—The metered production in Utah for 1947 was 6,036 million 
cubic feet compared with 4,295 million in 1946, according to J. R. 
Schwabrow, Federal Geological Survey. 

An important discovery of carbon dioxide gas was made in a well 
in the Gordon Creek unit area. Carbon dioxide gas used in manu- 
facturing dry ice and liquid carbon dioxide at Farnham totaled 
183,309,000 cubic feet as compared with 139,866,000 used in 1946. 

A deep test well in the Clay Basin field was unsuccessful in the 
lower formations and was plugged back to the Dakota sand, where 
it was completed. 

Virginia. —The following information relative to southwest Virginia 
In by David B. Reger, consulting geologist, Morgantown, 

. Va. 

No new gas wells were drilled in the Early Grove gas field in Virginia 
in 1947 but two wells were deepened in the Little Valley formation, 
increasing the production of 57 million cubic feet of gas in 1946 to a 
yield of 64 million in 1947. Proved territory is estimated to be about 
1,000 acres. 

In the East Stone field, a wildcat. well, not completed, in Wise 
County found approximately 200,000 cubic feet of gas in the Trenton 
lime at 1,025 to 1,125 feet. 

West Virginia. —About 45,000 acres were added to proved gas 
territory in West Virginia in 1947, compared with 44,000 in 1946, 
according to David B. Reger, consulting geologist, Morgantown, 
W. Va. Production for 1947 was estimated at 190 billion cubic feet, 
11 billion over 1946. There were 536 gas wells drilled in West Virginia 
in 1947, with a total daily open flow of 427,834,000 cubic feet. The 
deepening of 80 old wells added 15,926,000 cubic feet to production. 
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Large volumes of Texas gas piped into the State—most of which 
was transported to Ohio, Pennsylvania, and New York—necessitated 
new gas lines, new compressor stations, and additional units installed 
to old stations. | 

The practice of storing gas in depleted fields was continued, and 
some of the Texas gas was conserved in this way for later consumption. 

Active interest continued in exploring marginal areas to the east 
and south of the main gas-producing territory of the State. 

Wyoming. —Production in Wyoming in 1947 totaled 57,740 million 
. cubic feet, a 16-percent increase over the 1946 output. Of this 

amount, 68 percent was marketed, 20 percent used in repressuring, 
2 percent used in the field, and 10 percent was lost. Geesen $ 
figures for 1946 are 68, 24, 2, and 6 percent, respectively. This 
D was provided by J. R. Schwabrow, Federal Geological 
urvey. 

The completion of two gas wells in the Church Buttes field extended 
its proved area and established its importance as a reserve. Twelve 
gas wells were completed in the East Antelope field, a new discovery, 
with a total flow of about 68 million cubic feet. An old area revived 
by the Pine Mountain well awaits further development and pipe-line 
facilities. | 

 Sulfur-extraction plants to be constructed in the Elk Basin and 
Worland fields will process 4 billion cubic feet of high-sulfur content 
gas in the future. This volume of gas was lost in 1947. The loss in 
other areas is mostly nominal. Gas returned to sands in seven fields 
totaled 6,604 million cubic feet. ] 

Metered production, in millions of cubic feet, from fields that pro- 
duced over 1 billion cubic feet of gas in.1947 was: Baxter Basin 9,936, 
Beaver Creek 4,767, Big Sand Draw 3,953, Elk Basin 1,259, Garland 
2,398, Hiawatha 1,218, Lance Creek 2,594, Little Buffalo Basin 2,439, 
Oil Springs 1,542, and Salt Creek 3,308. | | 

Small amounts of outside gas were introduced for storage purposes 
into the Billy Creek field and to stimulate production of oil in the 
Rock Creek and Salt Creek fields. | 


INTERSTATE SHIPMENTS AND EXPORTS 


Interstate and export movements of natural gas in 1946 were 28 
percent of the national marketed production as in 1945. Total ship- 
ments increased 4 percent over the 1945 record from 1,105,760 million 
cubic feet to 1,145,901 million in 1946. 

Shipments from Texas and Oklahoma continued the expansion 
indieated in 1945, when large new transportation lines connected 
them with distant markets, and a material gain was indicated in 
shipments from Kansas. "The volume of gas transported from Ken- 
tucky and Louisiana continued the decline registered in 1945, while 
West Virginia showed a slight gain. Texas supplied 39 percent of the 
total shipments in 1946, Louisiana 18, Oklahoma 13, West Virginia 
10, and Kansas 8. Comparable figures for 1945 are 37, 21, 11, 10, 
and 7, respectively. The leading States which supplement local 
supplies with gas from outside sources in 1946 and the amounts of 
gas used, in billions of cubic feet, were Ohio, 127.7; Illinois, 107.1; 
Kansas, 103.8; Pennsylvania, 86.5; and Missouri, 74.2. Se 

There was a 3-percent decline in exports to Mexico—from 18,016 
million cubic feet in 1945 to 17,475 million in 1946. 
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. Interstate transportation of natural gas in 1946! 


| Millions 
Producing State Transit State Consuming State ! of are 
ee 
Arkansas._.........-....-..-- A Louisiana --------------------- 354 
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West Vireiuig 
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District of Columbia. ......... eet Vial Ban 
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Louisiana... ooo. Mississippi-------------------- pene DEEN e Gg 
E E rkansas ....................- ; 
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Ssissippi...................- 
Alabama... . |  — E e. ce 23, 680 
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Alabama.....................- Florida. ...................... 21 
79 


1 Includes exports to Canada and Mexico. 
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Interstate transportation of natural gas in 1946 '—Continued 


Producing State 


Pennsylvania................. 


Transit State 


- o em a cm am a "D o mm a o" mm op em ap = 


Louisiana..................... 


Alabama.....................- 


Kansas 


3 Includes exports to Canada and Mexico. 


Millions 
Consuming State ! of cubic 
feet 

North Dakota. ..............- 2, 519 
South Dakota 2, 892 
5, 411 
Arizona............-..-------- 24, 108 
Colorado.................-.--- 389 
MGXICO ici cet eres 3, 315 
TEXAS EE 8, 201 
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Canada....._..-...-..-.------ 20 
Pennsylvania. ................ 1, 145 
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West Virginia................- 772 
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Indiana.....................-- 6, 971 
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Canada. eer, be ee lia 180 
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enen EE 12, 999 
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} ENEE 73, 364 
ron EE 12, 627 
Be AAA E EE 12, 245 
brow EE 20, 015 
64 
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Interstate transportation of natural gas in 1946 ——Continued 


Producing State Transit State 


'Texas— Continued 


Mississippi 
Tennessee 


Tennessee 
Kentucky 
West Virginia 
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Kentucky... 
West Virginia 
Pennsylvania 
Louisiana 
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Mississippi 
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1 Includes exports to Canada and Mexico. 


Millions 
Consuming State! of cubic 
feet 

Ié 37, 031 
Kentucky.-------------------- 6, 814 
Louisiana. ...................- 10, 088 
Maryland... side uis 175 
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Michigan. .................... 23, 109 
acus EEE EEEE EE 90 
Minnesota. ..................- 18, 034 
Mississippi.................... 3, 319 
boc Ove ices eb E au 1, 722 
Missouri Ee 16, 742 
\Nebraska ee eet E 11, 464 
EA A A 13 
New Mexico. ---.------------- 2, 503 
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F Ml TUUS 16, 080 
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= Hi sd 22, 958 
eat RINNEN 2, 055 
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Interstate transportation of natural gas in 1946 !—Continued 


Millions 
Producing State ` Transit State | Consuming State ! of CUDIC 
eet 
'lTexas— Continued. Louisiana..-.----------------- | 
Arkansag ` 
Mississippi-------------------- West Virginia... 20, 417 
Tennessee............-...-.-.- 
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APO INS c ceno ai 
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'l'otal United States cc BEE a ete eee ee Ae 1, 145, 901 


! Includes exports to Canada and Mexico. 


PIPE-LINE DEVELOPMENTS 


In 1947 the Federal Power Commission authorized the construction 
and operation of 132 pipe-line projects which would increase the daily 
capacity of the transportation systems by 1,861 million cubic feet and 
add 5,369 miles of line and 360,349 compressor horsepower. 

The largest of the new projects was a 1,069-mile line of 22- and 26- 
inch pipe to carry Texas gas from the Hugoton field to Michigan. 
The line was begun in January 1948. It will have a capacity of 350 
million cubic feet.. 

The Texas-California line was completed in 1947 and the first gas 
delivered in December. 

The Texas Eastern Gas Transmission Corp., organized in 1947, 
purchased the “Big Inch" and “Little Inch" lines and began deliveries 
of gas from Texas to Indiana and the Appalachian region in May. 

The Colorado-W yoming Gas Co. started its line from the Hugoton 
field into the Rocky Mountain area 1n. 1947. 

Another completion was the Hidalgo-Monterey line built by the 
Reynosa Pipe Line Co. Deliveries from Texas to Mexico began 
about the middle of the year. 

The Colorado Interstate Gas Co. built a 300-mile line of 20-inch 
pipe from the Hugoton field in Kansas to Denver. 

Extensions to existing systems and compressor stations were added 
to most of the systems of the large pipe-line companies. 
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. Consumption of natural gas in the United States in 1946 increased 
3 percent over the 1945 total to 4,012,930 million cubic feet. Domes- 
tic consumption increased 9 percent, commercial 5 percent, and in- 
dustrial 2 percent over the 1945 record. Gas used for field purposes 
decreased for the first time since 1941. 

Treated for Natural Gasoline. —Gas treated at natural-gasoline and 
cycle plants totaled 3,663,760 million cubic feet in 1946 compared 
with 3,653,870 million in 1945. States reporting increases were 
Kansas, New Mexico, New York, Oklahoma, West Virginia, and 
Wyoming. The other producing States recorded decreases. As 
gasoline production increased more rapidly than the supply of gas 
treated, more efficient methods of operating the plants are indicated, 
. as well as the operation of more cycle plants. The ratio of gas treated 
- to total natural gas production was 0.91 in 1946 compared with 0.94 
in 1945... 


Natural gas consumed in the United States, 1942-46 


-Domestic and commercial consumption 


Consumers (thousands) ! Billion cubic feet o Average 

Y ear Al A erage | value at 
de M cubic | point of 

feet used ¡consump- 


| Com- Com- percon-| tion 
Domestic mercial Total |Domestic mercial Total sumer (cents 
per M) 
1042 ene eee 10, 135 779 10, 914 | 498 184 682 62. 5 63. 4 
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AAA 10, 959 889 11, 848 607 230 837 70.7 61.2 
tr TESS 11, 472 965 12, 437 661 242 903 72.6 60. 9 
Industrial consumption Total con- 
sumption Electric 
| public 
Billions of cubic feet Average Average ranted 
Year a alte at value at Pinus 


poe ? Bil- i pom (bil- 
of con- | lions of | of con- 
Carbon-| Petro- | Port- Other | Total | sump- | cubic | sump- lions of 


; black | leum | land : : 
Field | manu- | refin- | cement E indus- | tion feet tion | feet) 2 


: trial | (cents (cents 

facture eries | plants per M) per M) 
ip ici sica 721 336 202 64 | 1,040 | 2,363 10.9 | 3,045 22.7 239 
E 781 315 244 52 1,277 | 2,669 11.3 | 3,403 22. 3 306 
1944... 22222 855 356 315 35 1, 352 2, 913 10.8 | 3, 696 21.5 360 
a asec teow cee 917 432 339 38 1,337 | 3,063 10.5 | 3,900 21.4 326 
1946...............- 898 478 331 58 | 1,345 | 3,110 10.7 | 4,013 22.0 307 


. 1 Includes consumers served with mixed gas. 
2 Federal Power Commission. Figures include gas other than natural (impossible to segregate); therefore 
shown separately from other consumption. 


Domestic and Commercial. —The 9-percent gain in domestic or 
household consumption from 607,400 million cubic feet in 1945 to 
660,820 million in 1946 was accompanied by a 5-percent gain in the 
number of consumers. The average amount of gas used in 1946, per 
consumer, increased 4 percent from 55,400 to 57,600 cubic feet, indi- 
eating a probable increase in household equipment run by gas. 
Commercial consumption increased 5 percent. from 230,099 million 
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Natural gas consumed in the United States, by States, 1942-46, in millions of cubic 


feet 
State 1942 1943 1944 1945 1946 

ERR E de x ES 36, 287 40, 123 44, 323 43, 417 45, 445 
ET EE 24, 783 24, 048 23, 908 2, 488 24. 198 
Arkansas: A A e aa 54, 069 82, 825 94, 783 91, 198 87, 668 
EE EE 403, 968 457, 757 502, 017 502, 442 487, 904 
Colorado- ele ecto es a An 28, 86 1, 424 33, 101 34, 877 40, 418 
District of Columbia. ..................... 5, 966 6, 754 6, 782 6, 883 , 428 
A a A EEE 3, 303 4, 033 6, 545 7, 331 7, 065 
E EE 31, 996 33, 280 35, 603 35, 915 36, 679 
Biet LEE 110, 941 122, 340 123, 325 121, 366 124, 284 
Indiani- EE 37, 642 39, 227 38, 581 40, 274 40, 185 
lowa ope oa A abet ear 29, 481 28, 687 27, 307 27, 794 33, 163 
Kansas onesie ae 121, 354 129, 173 143, 814 160, 406 175, 820 
Kentucky. cad her an E 21, 382 23, 409 24, 399 26, 802 29, 494 
Louisiana Ee 253, 894 290, 651 310, 127 325, 888 331, 364 
Maryland -esera eaa rA 7, 438 2, 395 2, 491 2, 584 
MiIehlgdl. oll so R EES 42, 202 53, 010 56, 077 59, 594 69, 251 
Minnesota _....-.-.-.--------------------- 29, 116 33, 501 35, 229 35, 930 37, 624 
Mississip pls. sees E ee 26, 444 30, 113 33, 111 38, 297 41, 778 
MISSOUT EE EE 61, 354 59, 577 65, 046 72, 059 74, 257 
MON ANA EE 27, 773 28, 815 29, 019 29, 575 28, 212 
Nebraska E 20, 730 20, 462 24, 699 28, 235 33, 572 
Now MexlO0. 2269202: cc ested ue 45, 822 52, 126 55, 284 71, 459 85, 662 
New Y OF EE 27, 150 27, 787 27, 057 29, 577 32, 892 
North Dakota. ---------------------------- 1, 904 2, 030 2, 267 2, 640 2, 519 
A A A 144, 325 162, 371 166, 785 172, 258 188, 527 
Oklahoma. .uscceceniecendsecsesesee Uu 220, 991 230, 423 249, 906 249, 927 245, 981 
Pennsylvania.. -..------------------------- 143, 187 159, 004 148, 675 149, 092 158, 587 
South Dakota. .......... 2... . l.l l.lllll..- 7,611 , 483 688 7,158 7, 526 
Temnnessee___._..-------------------------- 22, 806 24, 252 24, 693 24, 419 24, 344 
PONDS. ele erste ence ead ue AN 917,657 | 1,059,329 | 1,221,383 | 1,348, 140 1, 366, 457 
RL d H EE 18, 920 20, 303 20, 275 |: 20, 264 15, 733 
ACHEN seas Eege 1, 418 1, 610 1, 604 1, 701 2, 101 
West Virginia- lc sica conos 93, 365 94, 315 88, 953 88, 757 100, 733 
ere E DEE, een hes ee cc A A 86 
Wollte dais cr E Dean 20, 634 20, 842 21, 426 21, 642 23, 143 

Total United States.---------------- 3,044, 773 | 3,403,479 | 3,696,463 | 3,900, 479 4, 012, 930 


Natural gas treated at natural-gasoline and cycle plants in the United States, 
by States, 1942-46, in millions of cubic feet 


State 1942 1943 1944 ! 1945 1946 

Bd ent 3: dices cute tthe e 25, 365 43, 309 53, 539 55, 725 53, 246 
CalllorMlacooo cascara 345, 191 349, 383 397, 86 420, 482 414, 881 
Col0radO EE O: RS A PA 
HIMNOS lena an 25, 722 32, 200 32, 000 27, 690 25, 161 
(eet 5 werden duc edu a 179, 710 196, 043 158, 524 165, 538 189, 834 
Kentucky: iste eee das ; 46, 149 48, 746 41, 562 , 447 
Louisiana- raserer cosas 247, 370 236, 286 307, 912 310, 614 308, 723 
e A do cx ip du 1, 418 835 3, 930 4, 271 3, 253 
ae e DEE 11, 728 11, 950 11, 630 12, 000 10, 000 
New. MIeXICO BEE 108, 911 94, 194 103, 277 116, 539 123, 234 
New YOK Sen cee dad aa 4 3 10 
NN A eee e 39, 851 39, 106 . 40, 482 35, 210 31, 898 
Ok la OMS. je EN 202, 653 188, 029 191, 610 193, 744 207, 139 
ertosrleagttgg eerste ee E 46, 603 53, 616 53, 672 42, 565 38, 084 
KE 1, 372, 563 1, 520, 043 1, 682, 738 2, 039, 983 2, 012, 357 
West e Ar AA 197, 643 198, 636 195, 000 166, 037 181, 903 
Re TEE 24, 235 18, 217 19, 676 21, 907 22, 590 

Total seman sas Eeer ee 2, 864, 400 | 3,028,000 | 3,300,000 | 3, 653, 870 3, 663, 760 
Ratio to total eopnaumption --------------- . 94 ; , 89 , 94 .91 


1 Partly estimated. 


cubic feet in 1945 to 241,802 million in 1946, and the number of con- 
sumers increased 9 percent to 964,990. 

Field. —Field use declined 2 percent from 916,952 million cubic feet 
in 1945 to 897,809 million in 1946. The greatest declines were recorded 
in California, Oklahoma, and Texas; gains were recorded in Illinois, 
Kansas, Louisiana, and New Mexico. 
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Carbon-Black Manufacture.—Gas used in the manufacture of carbon 
black totaled 478,349 million cubic feet, 11 percent over the 1945 
volume, reflecting an 18-percent increase in carbon-black production. 
The value of gas used in carbon-black manufacture continued the 
upward trend started in 1938, and averaged 3.02 cents in 1946 per 
thousand cubic feet, 0.74 cent above the 1945 average. The average 
yield of carbon black per thousand cubic feet of gas used increased 
from 2.32 pounds in 1945 to 2.44 in 1946, reflecting an increase in the 
output by the high-yield furnace processes. 

Petroleum Refineries.—The volume of gas used as fuel at petroleum 
refineries decreased 2 percent—from 338,458 million cubic feet in 1945 
to 331,520 million in 1946. This decrease probably results from more 
efficient use, as the proportion of gas to other fuels used at refineries 
increased from 28.6 percent in 1945 to 29.3 percent in 1946. 

Electric Public-Utility Power Plants.—Natural gas used at electric 
public-utility power plants totaled 306,924 million cubic feet in 1946, 
6 percent below the 1945 volume, according to the Federal Power 
Commission, whose data include a small percentage of manufactured 
gas. California continued to decline, following a decrease of 21.6 
billion cubic feet in 1945 with one of 16.5 billion in 1946. Other large 
consuming States with smaller declines were Georgia, Louisiana, and 
Sah i Kansas increased 1.8 billion cubic feet and Oklahoma 0.5 

lion. 

Portland-Cement Plants.—Gas used as fuel in portland-cement 
plants totaled 58,004 million cubic feet, a 51-percent increase over the 
1945 volume, influenced by a 60-percent gain in the output of portland 
cement. 

Other Industrial.—Gas used by miscellaneous industrial consumers 
reversed the decline of 1945 with a 1-percent increase. Small declines 
in a large proportion of the States were offset by increases 1n States 
using large volumes as in California, Kansas, and Texas. Comparative 
cr are 1,337,391 million cubic feet for 1945, and 1,344,626 million 

or 1946. 

Mixed Gas. —The volume of gas sold in mixtures with manufactured 
gas increased 11 percent from 95,284 million cubic feet in 1945 to 
105,863 million in 1946. Domestic use gained 13 percent, commercial 
11 percent, and industrial 5 percent. Illinois was the largest consumer 
of mixed gas, with 1,119,800 domestic and 55,790 commercial con- 
sumers, followed by New York, with 406,640 domestic and 23,340 
commercial consumers. 
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Consumption of natural gas used with manufactured gas in the United States, 
| by States, in 1946 


Ge 
Domestic Commercial Total 

Industrial Value at 

State I (millions point of 
Con- | Millions} Gon. | Millions | of cubic | Millions |consump- 

sumer of cubic SUI ers of cubic feet) of cubic tion 
feet feet feet (thou- 

sands of 

dollars) 
District of Columbia. .......... 155, 600 5, 374 12, 370 1, 335 568 7, 277 5, 132 
WIEN e EE 1, 119, 800 21, 232 55, 790 5, 570 7,851 34, 653 28, 848 
Indiana. cles 36, 000 1, 729 1, 800 400 1,175 3, 304 3, 129 
TOW EE 61, 450 4, 220 241 247 ], 478 1, 202 
Kentueky ooo. 87, 490 4, 221 8, 410 1, 818 1, 562 7,601 4, 033 

Maryland.....................- 31, 440 1, 089 870 84 24 1, 197 

Michigan.....................- 5, 350 60 210 11 19 102 
Minnesota. .................-.- 149, 750 7, 435 5, 510 736 8, 817 5, 655 
Missouri. .....................- 274, 640 6, 806 11, 600 1, 188 940 8, 934 8, 655 
Nebraska.....................- 60, 940 1, 883 430 112 207 2, 202 1, 287 
New York....................- 406, 640 10, 778 23, 340 1, 910 1, 542 14, 230 10, 919 
e EE 189, 430 6,595 | 18, 590 2, 133 2,895 | 11,623 6, 551 
Pennsylvania. ................. 43, 100 2, 720 2, 840 453 571 3, 744 2, 264 
'Tennessee.................-.-..- 1, 340 14 110 TO ates 24 27 
Virginia l.l Ll. l ll 32, 040 510 1, 580 153 26 689 635 
Total: 1946_._.__._...____- 2, 655, 010 71,436 | 147,670 16, 064 18, 363 | 105, 863 79, 429 
19045... — 2: nonse 2, 505, 400 63,297 | 133,700 14, 462 17, 525 95, 284 72, 888 
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GENERAL SUMMARY 


CAIN breaking all previous records in 1947, total production of 
A the natural gasoline industry climbed to 5,544 million gallons. 
Gains were registered in every month over the corresponding 
month of the preceding year, and output for the full year was 14.1 
percent higher than the record total for 1946. Demand for all classes 
of light hydrocarbons kept well ahead of the accelerated production 
schedules, and total stocks at plants and terminals were reduced from 
209 to 180 million gallons. Due to increased consumption rates, 
closing inventories for the year represented only 16 days’ supply of 
natural gasoline, 6 days’ supply of liquefied petroleum gases (LP- 
gases), and 13 days’ supply of other products. 

Export shipments increased even faster than domestic sales, totaling 
256.2 million gallons as against 177.9 million gallons in 1946 and 63 
million in 1945. Canada received approximately 60 percent of the 
LP-gases and 33 percent of natural gasoline shipped to foreign coun- 
tries. Over 50 percent of the natural-gasoline exports went to the 
United Kingdom. 

Reflecting rising prices as well as increased production, the total 
value of products at plants rose to an all-time record of $287 ,000,000, 
57 percent higher than the 1946 total of $182,281,000. The average 
value per gallon advanced in 1947 to 5.2 cents, following declines 
in 1946 and 1945 from the previous peak of 4.3 cents a gallon in 1944. 

The production of natural gasoline and other light products equaled 
7 percent of the total crude-oil output. Demand for all light products 
was increasingly firm at the end of the year and that for LP-gas 
exceeded supply. Expansion of the industry was hampered by short- 
age of materials. However, & recent survey by the Production Sub- 
committee of the National Petroleum Council's Steel Requirements 


! Data for 1947 are preliminary. 
3 Tables (except those on sales of LP-gases) compiled by E. M. Seeley, Petroleum Economics Branch. 
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Salient statistics of the natural-gasoline industry in the United States, 1943-47, 
in thousands of gallons 


1943 1944 1945 1946 1947! 


e cc Um | CoE | ge 


Production: 
ste gasoline and natural-gasoline mixtures.| 2,115,372 | 2, 188, 284 |2, 498, 741 |2, 691,001 | 2, 743, 837 
-gases: 


Isobutane........... LL ccc c aaao 150, 738 209,412 | 162,756 | 164,015 206, 184 

Other LbP-easeg 8 _- 760, 116 961, 212 |1, 250, 468 |1, 245, 330 | 1, 683, 340 

Other produets LL LL ccc cL LL ee. 657, 846 843,024 | 792,208 | 760,687 910, 683 

M o A deae 3, 684,072 | 4,201, 932 |4, 704, 173 |4, 861, 033 | 5, 544, 044 
Receipts from outside sources. o o... 55, 600 112,182 | 120,074 | 118,850 122, 705 
Stock change at plants and terminals.............. —27, 216 +798 | +24,139 | +33,996 | — 296,481 
Total supply ocio Liane a 3, 766, 888 | 4,313,316 |4, 800, 108 |4, 945, 887 | 5, 693, 230 


ee | ces fee 


Shipments to refineries: 
Natural gasoline and natural-gasoline mixtures.| 1, 938, 136 | 2,060,985 |2, 384, 216 |2, 438, 416 | 2, 554, 658 


wp AA AN P 463, 955 534, 274 | 657,018 | 381,175 407, 479 
Other products--------------------------------| 466, 143 629,949 | 496,895 | 412, 905 476, 398 
Ge i Se aa and trade outlets: SE 
aturalgeasolne LLL cL LL. 94,155 | 157, 52 177, 848 
Condensgte LLL ccc LL LLL LLLLLLLLL 162, 890 118, 608 { 6, 511 11, 205 7, 131 
Finished gasoline and naphtha. `. 129, 262 134,610 | 229,948 | 265, 819 356, 776 
Sales of LP-gases: 
Foriuél AAA A AR 486, 738 608, 881 | 668,698 | 860, 619 | 1, 210, 081 
For chemical manufacture. .................... (2) 96,558 | 170,386 | 209, 394 242, 2 
Transfers of cycle products_-___-........_-_.._-_..... 66, 108 76, 482 35, 658 52, 990 71, 576 
exports from polants oo ooo 3, 612 28, 351 31,453 | 121, 781 156, 030 
OSSOS A ON A A a 30, 044 24, 618 25, 170 34, 060 32, 973 
Total demand at plants and terminals..____. 3, 765, 888 | 4, 313, 316 |4, 800, 108 |4, 945, 887 | 5, 693, 230 
Stocks at plants, terminals, and refineries: i 
Natural gasoline. ...:............... LLL Lll. 130, 410 114,702 | 101,726 | 138, 667 118, 346 
E BASS. hee cuc e uice et ALL PRU 45, 024 46, 452 39, 517 32, 264 30, 225 
l 17, 430 
Other products... e eee eLeLLLcccccccsss. 15,288 |f lp ag |} 40,270] 38,278 | 31,947 
- 178, 584 
tee 190, 722 |f 128 er |) 181,513 | 209,200 | 180,418 
Value at plants: 
Natural gasoline. ......... thousands of dollars. . 95,273 | *110,000 | 112,018 | 111,798 162, 300 
LP-BasesS L2 LL LLL eL 22c2cl- do.... 24, 410 4 34, 300 41,994 36, 079 68, 200 
Other produets. tooo. do.... 27,227 | *38,200 33, 552 34, 404 56, 500 
Average per gallon- .. LL... LLL... bents.. 4.0 4 4.3 4.0 3.7 5.2 
Natural gas Geated millions of cubic feet.. | 3,028, 000 |* 3,300, 000 |3, 653, 870 |3, 663, 760 | 4, 100, 000 
Average yield, light products except LP-gases per | 
M cubic feet. gallons.. 0. 92 0. 92 0. 90 0. 94 0. 89 - 
Average yield, all light products. `. do. 1. 22 1.27 1. 29 1.33 1. 35 
Sales to consumers for fuel and chemical uses: 
LP Bases ccc ee c esas c sees LLL LLL 495, 557 703, 786 | $839,084 |1,039, 688 | 1,448, 807 
EN EE 179, 676 356, 370 437,682 | 664, 574 760, 990 
IT OUR EENEG 675, 233 | 1,060,156 | 276, 766 |1, 704, 262 | 2, 209, 797 
Total exports of natural gasoline and LP-gases..... 35, 154 | 42, 702 62,971 | 177,875 256, 160 


1 Subject to revision. 

2 Included in shipments to refineries, 
3 For comparison with 1945. 

4 Estimated. 


Committee showed 57 natural gasoline and recycling plants under 
construction or planned and authorized in 10 States. "The projected 
capacity of these new plants, 60 percent of which are scheduled for 
completion in 1948 and the remainder in 1949, forecasts an annual 
productive capacity for LP-gases 28 percent higher than the 1947 
record by the end of 1948 and 51 percent higher by the end of 1949. 
This estimate does not include liquefied refinery gases (LR-gases) 
produced for fuel and chemical purposes (that is, production for use 
outside the refineries), which amounted to 784 million gallons in 1947, 
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or 29 percent of the total requirements of liquefied gases for fuel and 
chemical uses. 

Natural gasoline, although still the principal product of the industry, 
represented only 49 percent of the gallonage and 57 percent of the 
value of light products in 1947. Until the early 1930’s this was vir- 
tually the only product of the industry; and, as recently as 1941, it 
represented 65 percent of the quantity and 75 percent of the value 
of the industry's products. LP-gases are rapidly becoming more 
important items, relatively as well as actually. In 1947 they con- 
tributed 34 percent of the total quantity and 24 percent of the total 
value of the industry's products compared with 21 and 11 percent in 
1941. Other products (including finished gasoline, condensate, 
kerosine, distillate fuel, “special naphtha," etc.) are also attracting 
more attention. They represented 16 percent of the total quantity 
and 20 percent of the value in 1947 as against 14 percent of both 
quantity and value of the industry's products in 1941. 

'The volume of natural gas treated increased from 2.76 trillion cubic 
feet in 1941 to 4.10 trillion in 1947, and the average yield of light 
products per thousand feet of gas treated rose from 1.23 gallons in 
1941 to 1.35 in 1947. The principal gains in recovery, of course, have 
been in LP-gases. The yield of natural gasoline and other light 
products, except LP-gases, after ranging between 0.92 and 0.97 
gallons per thousand feet of gas treated for several years, dropped 
sharply from 0.94 gallons in 1946 to 0.89 gallons in 1947. Recoveries 
of LP-gases in general depend upon economic factors, and the average 

yield of propane in particular could be substantially increased as higher 
prices make it worth while to invest the necessary capital for equip- 
ment that would permit more complete recovery at a greater number 
of plants. 

Ás not only the quantity of raw gas treated but also the average 
yield of LP-gases can be increased substantially, the growing employ- 
ment of these products for a variety of purposes rests upon a firm 
foundation. Concurrently with increased production from the natural- 
gasoline industry, recoveries of LR-gases have also increased rapidly. 

Sales to consumers of liquefied gases produced in oil refineries 
(LR-gases) amounted to 761 million gallons in 1947, compared with 
665 million in 1946 and 199 million in 1941. The petroleum refineries 
are a large potential source of increased supplies, but under present 
conditions they can spare only limited quantities of LP-gas fractions 
for use outside of blending, polymerization, and other uses within 
the refineries themselves. 

Future demand and potential supplies are sufficiently assured to 
justify the widespread conviction that the industry is still in its infancy 
and destined to grow rapidly. The use of bottled gas for domestic 
heating has grown amazingly. Many gas companies have accepted 
LP-gases for extending their sales of gas to outlying suburban con- 
sumers, as well as for conventional distribution through their mains, 
usually as an addition to manufactured gas but to an increasing 
extent also as a principal source of volatile hydrocarbons for gas 
enrichment or for supplementing gas supplies during periods of peak 


demand. 
RESERVES 


The proved, recoverable reserves of natural-gas liquids in the United 
States on December 31, 1947, as estimated by the Committee on 
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Natural Gas Reserves of the American Gas Association, are shown 
in the table following. These reserves are those extractable by 
methods now used in the respective fields. 

The related natural-gas reserves on December 31, 1947, estimated 
by the committee, were 165,926,914 million cubic feet. 


NATURAL GASOLINE 


Estimated proved recoverable reserves of natural-gas liquids! in the United 
States, in thousands of barrels 


[Committee on Natural Gas Reserves, American Gas Association] 


Changes in reserves dur- Reserves as of Dec. 31, 1947 


ing 1947 
Discov- 
Reserves eries of 
State as of Dec. Exten- | new Net 
31, 1946 p por pro- Tota] | Nonas- | Associ- | Dis- 
revi duc- sociated ated solved 
d new tion 
sions pools 
in old 
fields 
Arkansas. -a222 61, 600 — 264 768 | 3,845 58, 259 37, 638 7, 864 12, 757 
California................. 308,272 | 28,304 432 | 24,917 | 312,151 36, 900 | 115,605 | 159, 646 
Colorado... 2,377 5. 565 Veo ec hose ace 7,942 |.........- 1, 482 , 460 
Illinol$. o 34, 200 |—12,313 39 | 4,006 17, 920 28 125 17, 707 
Indiana ................... —5|.......- 15 65 20 20 25 
Kansas. ................... 82, 402 7, 786 159 | 1,625 88, 812 85, 315 2, 553 944 
Kentucky, 16, 071 TIL dno 2 1, 438 15,344 | 215,344 |.........].......-- 
Louisiana. ................ 419,396 | 54,192 | 9,267 | 20,041 | 462,814 | 355,903 | 91,725 15, 186 
Michigan.................. 655 4 184 240 1, 065 24 |........- 441 
Mississippi. ............... 3 53, 233 4,920 | 1,796 590 58, 659 25, 611 30, 741 2, 307 
Montana... 8,534 | —7,038 |........ 136 ¡A Sac 1,360 
New Mexico............... 73,609 | 16,065 58 | 3,810 85, 922 26,414 | 30,443 29, 065 
ODO EEN 1, 714 189 |........ 167 1, 736 11 13D [25 nme AE 
Oklahoma................. 68, 317 83,986 | 17,952 | 15,252 155, 003 61, 464 36, 464 57,075 
Pennsylvania.............. 2, 309 242 |_____._ 315 2, 236 12.036 EE, de 
KEE 1,985,606 | 23,568 | 28,646 | 80, 757 |1, 957,063 |1, 259,270 | 275,582 | 422, 211 
West Virginia........... Ae 19, 285 LI ENEE 3, 477 17,5 17,521 YN AAA AA 
Wvoming. 25,458 |—15,422 |........ 136 , 1,900 eck be 8, 009 
Alabama, Florida, New 
York, and Utah......... 6 212 04. : x s 15 203 2:203 A EE 
'Tetal..............- E 163,219 | 192,237 | 59,301 di 782 3, 253, 975 ¡1, 928, 127 | 592, 604 | 733, 244 


1 Includes condensate, natural gasoline, and LP-gases. 
2 Not allocated by types, but occurring principally in columf shown. 


3 Revised. 
PRODUCTION 


Extending the general upward trend resumed in the last quarter 
of the preceding year, the production of natural gasoline and allied 
products rose throughout most of 1947. The monthly production 
curve showed a slight recession from May to July, but even during 
these months output was maintained above comparable 1946 rates. 
The daily average rate of 16.7 million gallons in December was 
almost 17 percent higher than the previous record of 14.3 million 
gallons established in December 1946, and the annual total of 5,544 
million gallons topped the 1946 record by 14 percent. 

Gains were recorded in all the leading classes of products. The 
new record output of 2,744 million gallons for natural gasoline was 
only 2 percent more than the 1946 total; but the output of LP-gases 
jumped 34 percent to a total of 1,890 million gallons, and that of 
other light products was up 20 percent, amounting to 911 million 
gallons. 
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FIGURE 1.—Annual production of the natural-gasoline industry, 1920-17. 


All the leading producing States shared in the expansion. Only 
two States—Michigan and Colorado, both minor producers—showed 
à decline in output, whereas, Mississippi was added to the list of 
producing States. In 1947, as in 1946, four States contributed 86 
percent of the total output. "Texas alone recovered 40 percent of all 
the natural gasoline, 52 percent of the LP-gases, and 60 percent of 
other products of the industry. California's shares were 25 percent, 
12 percent, and 16 percent, respectively. Louisiana supplied 11 
percent, 8 percent, and 20 percent, and Oklahoma furnished 10 percent 
of the natural gasoline and 9 percent of the LP-gases, but less than 
] percent of other products. 


REVIEW BY STATES 


California. —The combined liquid production of the industry in 
this State in 1947 increased 18 percent, or slightly more than the 
national total. The natural-gasoline output was up only 7 percent; 
but that of LP-gases rose 32 percent and other products, chiefly 
condensate, gained 63 percent. The total output of all light products 
was 1,071 million gallons. 

Louisiana.—In Louisiana the output of natural gasoline declined 
slightly ; but substantial gains in LP-gases and other products resulted 
in & net increase of 11 percent in the total output, which rose to 
630 million gallons. The bulk of the increase occurred in the Inland 
district, reflecting the operation of new productive equipment. 

Oklahoma. —The increase of 31 million gallons (7 percent) in pro- 
duction was due to expansion in LP-gases as the output of both 
natural gasoline and other products declined. 

Texas.— The phenomenal increase of 289 million gallons (42 percent) 
in the production of LP-gases in Texas accounted for 60 percent of the 
increase in the national total of these products. The output of 
natural gasoline declined only slightly after increasing sharply in 1946, ` 
and that of other products resumed its upward trend. A sudden 
drop in output was reported in the Panhandle in May. Apart from 
this, the expansion proceeded in orderly fashion, month by month, in 
all the principal fields. 
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Other States. —Significant gains, amounting to 20 percent or more, 
were made in production in West Virginia and Kansas, canceling 
previous losses and establishing new records. Production of light 
products was begun in Mississippi upon completion of a large cycle 
plant in the Cranfield area. 


YIELDS, PROCESSES, AND NUMBER OF PLANTS 


Cycle Plants.—Approximately 1,515 million gallons of liquid 
products were recovered at cycle plants in 1947 from 960 billion 
cubic feet of processed natural gas, an indicated yield of 1.58 gallons 
per thousand cubic feet. The production was approximately 27 
percent natural gasoline, 27 percent LP-gases, and the remaining 46 
percent other products, including 18 percent finished gasoline and 
naphtha. 

Yields.— The average yield of all light products was a trifle higher 
in 1947 than in 1946. Preliminary figures show the recovery as 1.35 
gallons per thousand cubic feet of gas processed as against 1.33 gallons 
in the preceding year, and only 1.29 gallons in 1945. The yield of 
natural gasoline declined from 0.73 gallon in 1946 to 0.67 gallon 
in 1947 but the average for LP-gases rose from 0.38 to 0.46 gallon 
and for other light products. from 0.21 to 0.22 gallon per thousand 
feet of raw gas. Especially notable was the large increase in the 
recovery of propane. Whereas the yield of butanes at plants with 
suitable fractionating equipment was already high, propane yields 
have heretofore ranged much lower because it was not considered 


Natural gasoline and allied products produced in the United States, by States 
and by methods of manufacture,! in 1946 


Number of plants operating Production (thousands of gallons) 


State 
Com- Ab- 
> Cy- 41 | Compres-| Absorp- ; 
p de cling í Total | "con? tions |Cycling*| Total 

ATRANSAS E, een 8 WEE Ib EE 84, 507 |_.-------- 84, 507 
California. .................. 2 14 2 78 12,757 | 768,867 | 128,914 910, 538 
A cec ee E CE occi E AA 8840 |... 840 
Illinois- sb s 16 Mee 22 497 | 161,063 |.......... 161, 560 
Kansas =. e RSS 2 12 eue 14 1, 242 81,349 |.......... 82, 591 
Kentueky................... 2 "M PNE EM 5 853 58,009. [2.5 2:5 53, 862 
Louisiana. .................- 2 25 4 31 17,283 | 136,049 | 413, 464 566, 796 
MICHIGAN 302 Sievers coat A 2 A 7 ale NEEEER 12:007 dies 12, 337 
Montana.................... |---.--.- ¡ q CAO y EE 4, 597 PRA 4, 597 
New Mexico. .............-. 3 Oth Seca 9 4, 301 99, 341 |.......... 103, 642 

New YOrK....-. mei Inh A 1 AE PEA 
A A ee us 2 A EE d 1 EE BEEN 6, 253 
Oklahoma .................- 20 T4 | ics 94 19,086 | 395,905 |.......... 414, 991 
Pennsylvania. .............. 34 ON aie oe 41 903 10, 100 |.......... ' 11, 003 
KEE 24 119 30 173 | 133,354 {1,374,157 | 775,468 | 2,282,979 
E lalo4 A E A A erri AS 5 578 ess sede 578 
West Virginia. .............. 49 22 scc 71 46, 086 73,458 our lacas 120, 444 
WYOMING > = ooh iue 2 - EE ERE 6 1, 323 42.183 J----.----- 43, 506 
Total: 1946.._......... 159 373 36 568 | 238, 595 13, 304, 592 |1, 317, 846 | 4, 861, 033 
1015. us 181 387 38 606 246, 157 13, 208, 289 |1, 249, 727 | 4, 704, 173 


1 Figures for 1947 not yet available. 
Includes 20 plants manufacturing LP-gases. 
3 Includes combination of absorption process with compression and charcoal processes. Includes 185 
lants manufacturing LP-gases; and 3 charcoal plants in West Virginia with 1,638,000 gallons produced 
in 1946 and 3 charcoal plants with 1,461,000 gallons in 1945. 
4 Includes 26 plants manufacturing L P-gases. 
5Drip gasoline. 
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worthwhile to undertake the &dditional investment for equipment 
necessary to increase recovery. 

The average value of light products recovered per thousand cubic 
feet of natural gas processed rose from approximately 5 cents in 1946 
to 7 cents in 1947, reflecting higher prices of all products as well as 
better average yields. Natural gasoline continued to be the most 
valuable of the products recovered, contributing almost 4 cents per 
thousand cubic feet of raw gas treated. LP-gases accounted for 1.7 
cents and other products 1.4 cents. Dollarwise the relative con- 
tributions of these classes of products were, in ratio, 57 percent, 24 
percent, and 19 percent in 1947, compared with 61 percent, 20 per- 
cent, and 19 percent in 1946. 

Production by Processes.—Owing to the growing concentration of 
the industry in larger plants, the number of operating establishments 
has been progressively reduced. At the end of 1946 the total was 
only 568 as against 606 at the end of 1945 and 1,078 in 1928. Since 
1935 the number of compression-type plants has decreased from 312 
to 159. Absorption-type plants have been reduced from 393 to 373 
and charcoal process plants from 10 to 3. No cycle plants were in 
existence in 1935, but the number of plants of this type declined to 
36 in 1946 after increasing from 35 in 1944 to 38 iu 1945. 

On January 1, 1948, there were 510 natural-gasoline and 39 cycle 
plants. The average actual daily output per operating plant in 
1946 was 23,400 gallons of light products, compared with 27,900 gal- 
lons in 1947. 

New construction and expansion of existing plants in Texas is 
expected by 1949 to give that State 60 percent of the total national 
capacity. Already the South Central States—including Texas 
Louisiana, and Oklahoma—have approximately 64 percent of the total 
capacity for recovering light liquid hydrocarbons from natural gas. 
A certain amount of decentralization is in progress, however, as evi- 
denced by the rapid expansion in California and certain Eastern 
States. In 1935, States east of the Mississippi River had 38 percent 
of all plants in the United States but produced only 4 percent of the 
total output of light products. In 1946 the 151 plants still operating 
in this area represented only 27 percent of the total number of plants, 
but their output was 8 percent of the total. In 1947 it was slightly 
more than 7 percent, owing to the fact that production has been 
increasing more rapidly in Illinois, Kentucky, and West Virginia 
than in the country as a whole. 

Technologic Trends.—As a result of the emphasis on expansion of 
production of LP-gases, the number of plants recovering these prod- 
ucts has been increasing. They rose from 202 in 1944 to 231 in 1945 
and 243 in 1948. These liquefied gases represented only 21 percent 
of the total gallonage of the natural-gasoline industry in 1941; but in 
1946, the first full peacetime year, they comprised 29 percent. In 
1947 they contributed 34 percent of the total quantity and 24 percent 
of the value of the industry’s output. 

While the demand for gasoline continues active, more butane will 
be mixed with gasoline, and research may lead to a relatively larger 
employment of natural gasoline and butanes in motor fuel. This is 
only one objective, however. Probably the main problem in the 
industry is to balance the highly seasonal character of present-day 


838 MINERALS YEARBOOK, 1947 


demand. Progress has been made in developing agricultural uses— 
such as flame weeding, flame ripening, dehydration, water pumping, 
etc.—but so long as the winter peak of demand for domestic and 
general heating exceeds the capacity of producing plants or of rail- 
road cars to carry the fuel to consuming areas, the emphasis is on 
developing more dealer and consumer storage capacity. 

The National Board of Fire Underwriters Pamphlet 58 has now 
become the accepted basis for laws and regulations in 35 States. 
The full title of this pamphlet is “Standards for the Design, Installa- 
tion and Construction of Containers, and Pertinent Equipment for 
Storage and Handling of Liquefied Petroleum Gases as Recommended 
by the National Fire Protection Association." 

As & contribution to the transportation problem, a dry-cargo ship 
was recently converted to a tank ship for carrying propane from the 
Gulf to the Atlantic seaboard. For overseas shipments skid tanks 
are employed as deck cargo. Other exports are made in steel cylinders. 

Current trends toward thermal and catalytic cracking processes for 
increasing the antiknock rating of gasoline may increase the LP-gas 
fractions from oil refineries enough to offset increased chemical and 
refinery uses. 

Four objectives of the uses of LP-gas in city gas plants were sum- 
marized:? (1) Cold enrichment of water gas for B. t. u. control; 
(2) production of gas-air mixtures for peak shaving; (3) production 
of gas-air mixtures for summer-gravity control; and (4) re-forming of 
LP-gases in water-gas sets, using only light gas-oil for increasing 
capacity. Butane, he reports, is more satisfactory than propane for 
re-forming. Owing to its hydrogen content, it gives more cracked 
gas and is more easily cracked than the lighter propane. 

Mixtures of 40 percent butane-air of 800 B. t. u. and 60 percent 
carburetted water gas are reported * to give satisfactory appliance 
performance, provided the gases are uniformly blended. In an 
address before the Petroleum Division of the National Association of 
Credit Men, Francis E. Drake, of the Pacific Gas Corp., stated that 
propane-air of 1,300 to 1,400 B. t. u. is interchangeable with natural 
gas without so much as an air-shutter adjustment. 

All over the country many gas utilities are adding LP-gas depart- 
ments to serve suburban customers beyond reach of their mains. In 
Texas and most Southwestern States, rural space-heating load 1s now 
carried largely by LP-gases. Already some 4,500,000 homes are esti- 
mated as using LP-gas for household purposes, or about 20 percent 
of all homes using gas. Many industrial concerns that normally 
use manufactured or natural gas are installing stand-by storage for 
LP-gas to satisfy their industrial needs iu winter when the heating 
load causes the gas companies to curtail supplies to industrial con- 
sumers. 


3 McCarthy, C. J., Four-Way Augmentation with LP-gas: Gas, vol. 24, No. 2, February 1948, pp. 38-39. 
4 Barry, James D., Peak Shaving with Propane Air: Gas, vol. 23, No. 8, August 1947, p. 28. 
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According to Cook, an LP-gas stand-by plant requiring, for 
example, 15 days of peak-load gas may be installed for $60 or up per 
thousand cubic feet of daily make, whereas carburetted water-gas 
or oil-gas plants will cost $200. Moreover, the LP-gas plant can 
be run intermittently and does not require a highly trained crew. 
On a B. t. u. basis, costs may be higher, but the difference in operating 
cost may be more than offset by the smaller capital charges. 


MARKET DEMAND—SHIPMENTS 


The total demand for light liquid products of natural-gasoline 
and cycle plants expanded in 1947 even faster than production. The 
new record, as shown in the subjoined table, was 5,693 million gal- 
lons—15 percent above the 1946 total. Deliveries of natural gasoline 
were up 5 percent; for LP-gases, the increase was 30 percent and for 
other products, 21 percent. "The figures for LP-gases in this table do 
not include LR-gas. However, production and sales of this material, 
which originates in the petroleum refineries, also increased. Approxi- 
mately 29 percent of the products originating at field plants were 
delivered by tank car, 19 percent by tauk truck, 47 percent by pipe 
line, and 4 percent by barge in 1947 compared to 26 percent by tank 
car, 17 by tank truck, 48 by pipe line, and 8 by barge in 1946. 

Shipments to Refineries. —Notwithstanding a 6-percent increase in 
actual volume, shipments to refineries represented only 60 percent of 
total demand on the industry in 1947, compared with 65 percent in 
1946 and 74 percent in 1945. There has been some relative as well 
as a large actual increase in shipments to jobbers and retail trade 
outlets, but the outstanding feature of the new demand pattern has 
been the expansion in sales of LP-gases for domestic and other fuel 
uses. Refinery takings of these gases, however, increased 7 percent. 
after registering a slight decline in the preceding year. This increase 
occurred largely in California and was confined principally to butane 
and isobutane as demands for unspecified LP-gases continued their 
downward trend. Shipments of condensate increased substantially 
during the last 4 months (although not as rapidly as production), and 
the total for the year was up 20 percent. The increase in refinery 
shipments of the major-product natural gasoline to a new maximum 
of 2,555 million gallons also lagged a little behind the increase in 
production. 

The percentage of natural gasoline and allied products in refinery 
gasoline varies greatly in different parts of the country, being highest 
in California and inland areas in Texas and Louisiana, but the national 
average, after rising to a wartime peak of 10.3 percent in 1943, 
diminished gradually to 8.4 percent, then rose fractionally to 8.7 
percent in 1947. 


agent Marshall, Liquefied Petroleum Gas—Ally of the Gas Industry: Gas, vol. 23, No. 7, July 1947, 
p. 37. 
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Percentage of natural gasoline and allied products in refinery gasoline in the 
United States, 1943-47, by districts 


Okla ..|Arkan- 
ana, | homa Texas | Loulsi-| Sas and | Rocky ; 
East | Appa- | Illi- Texas ana Ee ^| Cali- 
Year Coast |lachian| nois, Kannas Inland e. Gulf Louisi oe fornia Total 
| Ken is- oast | Coast | 2M8 ain 
souri 7 Inland 
tucky 
1943. . 1.1 1.9 6.0 8.6 21.2 14.2 18.3 12.9 4.0 15.0 10.3 
1944. . 2.3 1.7 6.3 7.1 17.8 11.6 12.6 16.5 Dal 13.6 9.3 
1945 . 1.7 1.7 5.8 7.3 20.5 10.9 7.9 19.3 6.9 14.2 9.1 
1945. ...... 1.2 1.9 5.0 7.9 22.7 8.8 5.1 15.6 4. 7 15.4 8.4 
1947 !...... 8 2.0 5.5 | 7.4 22.6 8.8 5.3 10.3 3.9 17.4 8.7 
| 


1 Subject to revision, 


‘‘Direct’’ Sales. —Sales to jobbers and other trade outlets of natural 
gasoline and of finished gasoline and naphtha increased 13 and 34 
percent, respectively, in 1947. The latter has recently become an 
item of considerable importance, representing 66 percent of total sales 
in 1947, whereas natural gasoline (formerly the dominant product) 
accounted for 33 percent and condensate only 1 percent of sales to 
this marketing group. 

Sales of LP-gases for fuel in 1947 ran far ahead of those for cor- 
responding months in any preceding year, and seasonal fluctuations 
were less severe. During the minimum month (June), shipments 
were 59 percent as large as during the maximum month (December), 
whereas in 1946 the ratio was only 54 percent. This comparison is 
distorted by the growth factor, however. On the basis of January 
shipments, the summer slump was down only to 72 percent in both 
years. Shipments of these gases to chemical plants increased some- 
what irregularly, amounting to a total of 242 million gallons (a gain 
of 16 percent), whereas the increase in domestic fuel uses from 861 
to 1,210 million gallons amounted to over 40 percent. 


SALES OF LIQUEFIED PETROLEUM GASES 


An increase by a third in domestic sales of LP-gases realized in 
1946 was repeated in 1947, when deliveries of 2,209,797,000 gallons 
were 30 percent above a revised total of 1,704,262,000 for 1946. 
Added supplies of LP-gases from petroleum refineries, natural-gasoline 
plants, and cycle plants, as well as additional equipment for trans- 
portation, storage, and use made possible another big expansion in 
sales of this fuel in 1947. Records compiled by the Bureau of the 
Census, United States Department of Commerce, show exports of 
53,233,000 gallons of LP-gases in 1947 compared with 49,091,000 in 
1946—a nominal gain of 8 percent compared with outstanding increases 
of 88 percent in 1946 and 79 percent in 1945. 

Quantities of LP-gases reported for domestic fuel, gas manufac- 
turing, and chemical raw material showed important gains in 1947 
over 1946, while only moderate increases were indicated for industrial 
use and internal-combustion-engine fuel. A smaller quantity of LP- 
gases was sold for synthetic rubber components in 1947 than in 1946. 
LP-gases delivered for domestic consumption totaled 1,150,538,000 
gallons in 1947—a quantity more than 50 percent above the 1946 
total of 758,466,000 gallons. The remarkable growth in the demand 
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for LP-gases for household consumption is evident when it is noticed 
that the total sold for this particular use in 1947 was above that 
delivered for all purposes as recently as 1944. It can be added also 
that the proportion of this fuel sold for domestic use has risen from 
42 percent of all requirements in 1945 to 45 percent in 1946 and then 
to 52 percent of total sales in 1947. LP-gases delivered to manu- 
factured-gas companies for enriching manufactured gas, for direct 
distribution through mains, and for stand-by purposes has mounted 
sharply in recent years. The 1947 quantity of 169,332,000 gallons 
delivered for these purposes was nearly double 1946 requirements of 
86,660,000, which in turn was over 60 percent above the 1945 total. 
The proportion of LP-gases going to manufactured-gas companies has 
increased from 4 percent of all sales in 1944 and 1945 to 5 percent 
in 1946 and to nearly 8 percent in 1947. 


Sales of LP-gases in the United States, by uses, methods of transportation, and 
regional distribution, 1943—47, in thousands of gallons 


Total 
Butane- eee 
Butane | Propane | propane 
mixtures Quantity o 
TOA E ne nuu fad caper A 140,122 | 218,273 | 312, 683 2 675. 233 100.0 
¡E A AA 122,870 324. 355 450, 846 898. 071 100.0 
A EEN He 273.116 | 335,884 | 451,156 1, 060, 156 100. 0 
RA A RA A AO 325.140 | 444. 581 507. 045 1, 276, 766 100. 0 
1946 3 
By uses: 

Re e EEN 45,285 | 310,040 | 403,141 758, 466 44. 6 
Gas manufacturing........... eee eee Aci 25, 682 41, 199 19, 779 86, 660 5.1 
Industrial fuel... zc uli Dee EE 48, 100 91. 033 19, 082 159, 115 9.3 
Synthetic rubber components. .................. 271, 925 19, 631 2, 336 203, 802 17.3 
Chemical manufacturing.. .--------------------- 45. 959 81,727 | 183,813 311, 499 18.3 
Internal-combustion-engine fuel................. 4, 407 7, €05 82, 520 94, 592 5.5 
A EE AAA 15 23 zi. ÓN 
441, 418 551, 250 711. 594 1. 704. 262 100. 0 
Percent of total 2 ll Ll eee 25.9 32. 3 41.8 100.0 |........ 

Regional distribution: 
Pacific coast area ooo 31, 286 75, 818 130, 013 237,117 13, 9 
AllotBDef d o a e a A 410.132 | 475,432 | 581,581 1, 467, 145 86.1 
Total 1040.22 2: oe Geen ee 441.418 | 551.250 | 711,504 | 1,704, 262 100. 0 

1947 4 | 
By uses: 

Domestic Sh ee ee eui LM uie 62, 092 503, 448 584, 998 1, 150, 538 §2.1 
Gas mantfacturing. 2 LLL Lll lll lll... 58, 424 77, 110 33, 708 169, 332 |. 7.7 
Indvstrial fuel._............--------_-...--_.-...- 61, 901 83, 108 28, 592 173, ^01 7.8 
Synthetic rubber components. .................. 187, 733 4, 558 9, 244 201. 535 9.1 
Chemical manufboceturing ---------------------- 18, 796 182, 388 | 213,083 414, 267 18.8 
Internal-combustion-engine fuel................. 9, 662 12, 595 71,529 99, 786 4.5 
AJl other USCS oi nee a geese ke 27 479 232 738 lis 
308.635 | 863,686 | 947,476 | 2,209,797 100. 0 
Percent of total............--.....-..--.-...-.- 18.0 39.1 42.9 100. 0 |........ 
bet, —— 

Regional distribution: 
Pacific coast area. ___.-.-..---------------------- 29,997 | 115.916 | 148,326 294, 239 13.3 
All other oareag 368,638 | 747,770 | 799,150 1, 915, 558 86. 7 
Total 1047... o eee ete 398,635 | 863,686 | 947,476 | 2,209, 797 100. 0 


1 Excludes synthetic rubber components. 

2 Includes 4,155,000 gallons of pentane in 1943. Corresponding figures for later years not available. 
3 Revised. 

4 Subject to revision. 
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The use of LP-gases as fuel by industrial plants has not expanded 
at the high rates noted for some of the other fuels because of the lack 
of adequate equipment for distribution and use, and also because of 
competitive market requirements. Sales of LP-gases intended for 
industrial fuel increased from 159,115,000 gallons in 1946 to 173,601,- 
000 in 1947—a gain of 9 percent in contrast to a slight decline in 
volume for 1946. The industrial fuel item represented about 9 
percent of total sales in 1946 and 8 percent in 1947. LP-gases sold 
for internal-combustion-engine fuel rose by 6 percent in 1947 in 
contrast to gains of about 1 percent for both 1945 and 1946. The 
quantities reported for engine fuel were 99,786,000 gallons in 1947 
compared with 94,592,000 in 1946; these totals accounted for about 5 
percent of the market in both years. 

LP-gases sold for nonfuel uses showed a net gain of about 10,000,000 
gallons in 1947. However, the quantity reported for synthetic rubber 
components dropped sharply as deliveries for use as chemical raw 
material continued the strong upward trend of recent years. Pur- 
chases of LP-gases by the synthetic rubber industry increased over 40 
percent?*in 1946; but, the 1947 quantity (201,535,0003eallons) was a 
third less than the 293,892,000 reported for 1946. Material diverted 
for synthetic rubber components declined from 17 percent of all sales 
in 1946 to a 9-percent share in 1947. Chemical plants have about 
tripled their requirements for LP-gases for use as raw material since 
1944, and the 1947 total of 414,267,000 gallons was 33 percent over 
the comparative item for 1946 of 311,499,000 gallons. These quanti- 
ties accounted for about 19 percent of the total market for LP-gases 
during the 2 years. 

The proportionate share of butane in total sales of LP-gases dropped 
noticeably in 1947, while that for propane rose almost correspondingly, 
as available supplies of the latter increased and as more high-pressure 
equipment for handling, storing, and using propane came on the 
market. Butane has satisfied about 26 percent of the demand for 
LP-gases in recent years; however, in 1947, the butane share in sales 
dropped to 18 percent of the total. Quantitatively, deliveries of 
butane declined from 441,418,000 gallons in 1946 to 398,635,000 in 
1947—a shrinkage of about 10 percent. There was a pronounced turn 
to propane for fuel and chemical raw material in 1947 with the result 
that sales mounted from 551,250,000 gallons in 1946 to 863,686,000 
in 1947—a gain of 57 percent. Viewed in another way, the propor- 
tionate share for propane in total deliveries increased from 32 percent 
in 1946 to 39 percent in 1947. There was also an active demand for 
butane-propane mixtures in 1947 when sales of 947,476,000 gallons 
were 33 percent over the 1946 total of 711,594,000 gallons. The 
market share for butane-propane mixtures increased from 42 percent 
of all requirements in 1946 to 43 percent in 1947. 

Butane sold for synthetic rubber components and chemical raw 
material dropped sharply in 1947, while all other uses showed gains. 
Deliveries to synthetic-rubber plants of 271,925,000 gallons in 1946 
and representing 62 percent of all butane sales declined to 187,733,000 
in 1947 or to only 47 percent of the market. There were 18,796,0C0 
gallons of butane sold for chemical raw material in 1947, a drop of 
59 percent compared with 45,959,000 reported for 1946. 

Butane sold for domestic or household consumption increased from 
45,285,000 gallons in 1946 to 62,092,000 in 1947—a gain of 37 percent— 
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and the total for 1947 accounted for 16 percent of the butane market 
compared with a 10-percent share in 1946. Manufactured-gas 
companies purchased 58,424,000 gallons of butane in 1947 or more than 
double their 1946 requirements of 25,682,000 gallons. Butane de- 
livered to industrial plants for fuel also showed an important increase 
from 48,100,000 gallons in 1946 to 61,901,000 in 1947. Butane used 
for fuel in internal-combustion engines increased from 4,467,000 
gallons in 1946 to 9,662,000 in 1947. 

Less propane was used as fuel by industrial plants and as raw mate- 
rial for the making of synthetic rubber in 1947; however, all other 
principal demands showed important increases during the year. 
About three-fifths of all propane was reported for domestic or house- 
hold consumption in both 1946 and 1947, and quantitatively the 
volume of sales rose from 310,040,000 gallons in 1946 to 503,448,000 
in 1947—a gain of over 60 percent for this particular demand.  Pro- 
pane delivered to chemical plants for raw material increased from 
81,727,000 gallons in 1946 to 182,388,000 in 1947. Manufactured-gas 
companies have increased their purchases of propane nearly fivefold 
since 1944, and the 1947 quantity of 77,110,000 gallons was 87 percent 
over the 1946 total of 41,199,000 gallons. Only small quantities of 
propane are used as fuel in internal-combustion engines; however, the 
demand rose from 7,605,000 gallons in 1946 to 12,595,000 in 1947. 
Propane has never been important as a synthetic rubber component 
and requirements dropped sharply from 19,631,000 gallons in 1946 to 
4,558,000 in 1947. Industrial plants turned more to butane and 
butane-propane mixtures for fuel in 1947 as competitive demands for 
propane developed, and consequently their purchases of the latter 
gas declined from 91,033,000 gallons in 1946 to 83,108,000 in 1947— 
a 9-percent decline. 

The quantities of butane-propane mixtures sold for various uses all 
increased noticeably in 1947 except the demand for internal-combus- 
tion-engine fuel, which dropped moderately. More than half of the 
butane-propane mixtures are reported for domestic fuel and this total 
rose from 403,141,000 gallons in 1946 to 584,998,000 in 1947—a gain 
of 45 percent. Chemical plants take about one-quarter of the butane- 
propane mixtures for raw material, and their requirements have about 
tripled in volume since 1944. Butane-propane mixtures credited to 
chemical plants of 213,083,000 gallons in 1947 were 16 percent over 
the 1946 quantity of 183,813,000 gallons. Only small amounts of 
mixtures go into synthetic rubber; however, this demand increased 
from 2,336,000 gallons in 1946 to 9,244,000 in 1947. Manufactured- 
gas companies greatly increased their purchases of LP-gases in 1947, 
and their demand for butane-propane mixtures expanded from 19,779,- 
000 gallons in 1946 to 33,798,000 in 1947. The increase in volume 
for mixtures delivered to industrial plants for fuel was 28,592,000 
gallons in 1947 compared with 19,982,000 in 1946. Most of the LP- 
gases used as fuel in internal-combustion engines is reported as 
butane-propane mixtures; however, the quantity declined from 
82,520,000 gallons in 1946 to 77,529,000 in 1947, while substantial 
increases were indicated for both butane and propane. | 

Pertinent data regarding the distribution of LP-gases by manu- 
factured-gas companies, according to the American Gas Association, 
are as follows: 


Liquefied petroleum gas, as of July 1, 1948, was being delivered through mains 
to 301,650 consumers in 419 communities by 188 companies in 39 states. 
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Butane-air gas and propane-air with heating value ranging from 525 to 1,600 
B. t. u. per cu. ft. was supplied 336 communities in 37 states. 

A mixture of undiluted butane and propane gas with heating value of 2,800 to 
3,550 B. t. u. per cu. ft. was supplied 22 communities in Arizona, California, 
Nevada, New Jersey, and New Mexico. 

Undiluted propane gas with heating value of 2,515 to 2,550 B. t. u. per cu. ft. 
was supplied 61 communities in Iowa, Maryland, Massachusetts, Michigan, 
Minnesota, Missouri, Nebraska, New Mexico, North Carolina, North Dakota, 
Virginia, and Wisconsin. 

E. T. Knudsen, of the Los Angeles office of the Bureau of Mines, 
provided the statistics covering sales of LP-gases in the Pacific coast 
marketing area (California, Oregon, Washington, Arizona, and Ne- 
vada). Deliveries of LP-gases in these States increased from a revised 
total of 237,117,000 gallons in 1946 to 294,239,000 in 1947—a gain of 
24 percent. The totals for the Pacific coast represented about 14 
percent of the national demand in 1946 and 13 percent in 1947. The 
market for LP-gases in other areas of the country rose from a revised 
total of 1,467,145,000 gallons in 1946 to 1,915,558,000 in 1947—an 
expanison of over 30 percent in volume. 


STOCKS 


The carry-over of stocks from 1946 was the highest in years, totaling 
209,000,000 gallons. This increased to 235,000,000 gallons by April 
30, after which it declined almost steadily so that the closing inventory 
on December 31, 1947, was only 180,000,000 gallons, considered a 
normal figure in earlier years when consumption was on a much small- 
er scale. Stocks at refineries were only 60,000,000 gallons, far below 
the level of recent years. 

At current rates of consumption, total stocks at the end of 1947 
represented only 16 days’ supply of natural gasoline, 6 days’ supply of 
LP-gas, and 13 days’ supply of other products. 


Stocks of natural gasoline and allied products in the United States, 1943-46, and 
_ 1947, by months, in thousands of gallons 


Natural gasoline LP-gases Other products Total 


Date At At At At 
plants | Atre- | plants | Atre- | plants | Atre- | plants | Atre- | Grand 
and ter- | fineries | and ter- | fineries | and ter- | fineries | and ter- | fineries total 


minals minals minals minals 

Dec. 31: 

1043... dee 61,488 | 68,922 | 15,750 29, 274 10, 332 4,956 | 87,570 | 103,152 190, 722 

1944...........- 60, 060 54, 642 17,262 | 29, 190 11, 046 6,384 | 88,3 , 178, 584 

1945... ........ 67,412 | 34,314 22, 255 17,262 | 22,840 17, 430 | 112, 507 | 69, 006 181, 513 

19406............ 97,339 | 41,328 | 20,882 | 11,382 | 28, 282 9, 996 | 146, 503 | 62,706 | 209, 209 

1947 

E AA 95,050 | 42, 084 18, 288 8,568 | 29, 568 7,770 | 142,906 | 58,422 | 201,328 
Feb. 28.........-.. 94, 723 | 43,092 | 23,396 9, 282 | 30, 604 9, 324 | 148, 723 61,698 | 210,421 
Maf AA 91, 934 55, 650 25, 276 10,332 | 27,885 10,038 | 145, 095 76,020 | 221,115 
Apr. 30...........- 106, 177 52, 080 4, 984 9,9 30, 523 9, 030 | 164, 284 | 71,064 235, 348 
May 31...........- 100, 545 | 60,690 26, 542 10, 458 25, 189 10,332 | 152, 276 | 81,480 | 233,756 
June 30............ 101,992 | 61,572 24, 402 9, 072 17, 758 14, 196 | 144, 152 | 84,840 | 228, 992 
July 31............. 108, 510 | 61,698 17, 104 6,762 | 18,267 8, 946 | 143,881 77,406 | 221,287 
Aug. 31...........- 100,656 | 54, 768 17, 952 7, 182 19, 004 11,172 | 137,612 | 73,122 | 210, 734 
Sept. 30............| 92,517 | 44, 856 18, 186 7, 938 17, 166 6, 510 | 127,869 | 59, 304 187, 173 
Oct. alicia 80,535 | 42,798 | 20,0607 7, 938 16, 231 9, 156 | 117,373 59,892 | 177,265 
Nov. 30...........- 76,967 | 39,396 | 27,555 6,468 | 20,841 7,938 | 125, 363 53, 802 179, 165 


Dec. 31............ 75,338 | 43,008 | 24,723 | 5,502 | 19,961 | 11,886 | 120,022 | 60,396 | 180,418 
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PRICES 


The average value of natural gasoline as reported to the Bureau of 
Mines by producers increased to 5.92 cents in 1947 compared with 4.15 
cents in 1946 and 4.48 cents in 1945. The averages reported for 
LP-gases were 3.61 cents in 1947, 2.56 cents in 1946, and 2.97 cents in 
1945. Corresponding figures for other products were 6.20 cents, 4.52 
cents, and 4.24 cents, respectively. For all light products, the 1947 
average rose to 5.18 cents from the 1946 average of 3.75 and the 1945 
average of 3.99 cents. 

Following several increases during the year the spot prices of the 
26—70 grade of Mid-Continent (Group 3) natural gasoline was 8.50 
cents a gallon on December 31, 1947. This compares with 5 cents at 
the end of 1946. The all-time low price for this grade was 1.5 cents 
in June 1940 which was less than one-third the then prevailing price 
for regular grade gasoline in the same area. The wartime ceiling price 
of the Office of Price Administration was 4.75 cents; but after October 
8, 1943, the trend was generally downward to a low of 2.75 cents in 
February 1946. This proved to be the turning point; but the yearly 
average price in 1946 was only 3.84 cents, compared with 4.56 cents 
in 1945. Confirming the active demand, the trend continued upward 
in the early months of 1948. 


Average spot price 
U.S. motor fuel (Oklahoma) 
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4 
3 
œx 
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MILLIONS OF GALLONS 


Average value of 
natural gasoline 


FIGURE 2.—Trends in average value of natural gasoline, spot price of gasoline, and stocks of natural gas 
oline, 1918-47. 


Rising prices for natural gasoline followed the upward trend in the 
market for all motor fuels. During the first quarter of 1947 the 
Oklahoma spot price of 73-75 octane gasoline advanced from 7.25 

cents a gallon to 8 cents, and later in the year rose rapidly to above 10 
cents. The quotation at the end of December was 10.5 to 11.75 
cents a gallon, or 23 to 38 percent above the price of natural gasoline 
as against a 45-percent differential at the end of 1946. Based on 
yearly average prices, the premium in 1946 was 64 percent, but in 
1945 1t was only 29 percent. 


NATURAL GASOLINE | 840 


Heretofore, LP-gas has been sold wholesale almost exclusively 
under contract, but in 1947 it began to be quoted on the '*open spot” 
market by suppliers. Although prices of crude oil doubtless will 
continue to influence this market as they do the prices of other 
petroleum products, LP-gas prices, according to Lamm, are no 
longer tied to a price of crude oil by an escalator clause in supplier- 
distributor contracts. 


Monthly average prices of LP-gases, f. o. b. refineries in the United States, 1947, 
in cents per gallon 


[Platt's Oil Price Handbook] 


Jan. | Feb.|Mar.| Apr. May|June| July| Aug. |Sept.| Oct. |Nov.|Dec.|A vg. 


— Àá—, | — —— | — á—— | —Mrá— | — na. | QÀ——ÀÀ | ———— | —— | ——— | — —]» | ——— | ——À 1 — —— 


New York Harbor: 


Commercial propane. ....... 6. 00| 6.00} 6. 13| 6. 50| 6.50; 6. 50| 6. 50| 6.50] 6.50| 6.54| 7.50| 7. 83| 6. 58 
Commercial butane. ........ 6. 25| 6.25| 6.25| 6.25) 6.25| 6.25] 6.25| 6.25| 6.25) 6, 7. 50| 7.88| 6. 49 
New Orleans, La.: Commercial 
ée e EE 3. 25| 3. 25| 3.33) 3. 50| 3. 50| 3. 93| 4.00] 4.00} 4.00) 4.09) 5.00) 5.27) 3.93 
Hastings, W. Va.: 
Commercial propane. ....... 5.25| 5.25| 5.25| 5.25] 5.25| 5.65] 5.75| 5.75| 5.75) 5.84| 6.75| 7.02| 5.73 
Commercial butane......... 4. 50| 4.50) 4.50| 4.50) 4.50| 4.90| 5.00| 5.00| 5.00| 5.09} 6.00) 6.27) 4.98 


» 


FOREIGN TRADE’ 


Exports of light products increased notably following their phenom- 
enal jump in 1946. Shipments of natural gasoline to foreign countries 
soared to 202.9 million gallons valued at $17,111,425 compared with 
128.9 million gallons valued at $7,506,921 in 1946, and 36.9 million 
gallons worth $2,293,000 in 1945. As in previous years, over half of 
the 1947 total exports were shipped to the United Kingdom (103 
million gallons). Canada was the second largest consumer, with 
shipments amounting to 67.2 million gallons, followed by Curagao, 
with 21.5 million gallons. France, normally third, received only 
5.25 million gallons and Australia 3.5 million, the remainder being 
divided among eight smaller countries of destinaton. | 

Exports of LP-gases originating at plants of the natural-gasoline 
industry and at petroleum refineries increased moderately to 53.2 
million gallons worth $4,571,236 compared with 49.1 million gallons 
worth $3,319,013 in the preceding year and 26.1 million gallons worth 
$1,589,000 in 1945. In both 1947 and 1946, Canada received about 
60 percent of all the exports in this classification and Mexico over 30 
percent. 


* Lamm, E., Rapid Growth of L. P. G. Industry Opens New Market Fields: Nat. Petrol. News, vol. 39, 
No. 27, July 2, 1947, pp. 26-28. 

? Figures on exports compiled by M. B. Price, of the Bureau of Mines, from records of the U. S. Depart- 
ment of Commerce. 
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LP-gases exported from the United States, by countries, 1948-47, in thousands 
of gallons ! 


[U. S. Department of Commerce] 


Country 1943 1944 1945 1946 1947 

Bermudas a cui fM ee 59 86 103 147 198 
A ee ONERE E ANIMA 280 1, 570 
Canada. as ia eee aed elaine SEE E d 4, 409 7,507 15, 044 30, 379 31, 591 
lr. iio ta A DEE, Spee EE 1, 941 2, 082 
WIGXICO AA EE 5, 374 6, 743 10, 615 15, 955 16, 471 
Philippines, Republic of (he ee 12 101 402 
United Kingdom... dla Dela a Ee 446 
Other countries. ooo 130 220 222 279 473 

A IÓ 10, 062 14, 557 26, 059 49, 091 53, 233 


1 Converted from pounds to gallons at 4.5 pounds per gallon. 


Nickel 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


ONSUMPTION of nickel in the United States in 1947 was only 
C slightly greater than in 1946, and this gain was more than offset 
by smaller sales to the Government strategic stock pile. As a 
consequence, imports of nickel into the United States were 13 percent 
lower than in 1946. Receipts of nickel at consumers’ plants were less 
than consumption; as & result, there was & 41-percent reduction in 
inventories, undoubtedly in anticipation of the lower rate of duty. 
Output of nickel in Canada was 23 percent greater in 1947 than in 
1946; but production in Cuba, because of suspension of operations on 
March 31, was 82 percent smaller. Domestic output of nickel was, 
as heretofore, small in 1947. 


Salient statistics for nickel, 1948-47 


1943 1944 1945 1946 1947 
United States: 
Production: 
¡A A eed short tons... 642 988 1,155 352 646 
SOCONGAl AM A do.... 6,917 4, 321 6, 483 8, 248 9, 541 
Imports (gross weight, do....| 141,249 | 134,932 | 122,528 | 104, 734 88, 408 
Exports (gross weight, do.... 9, 464 7, 931 3, 876 7,977 12, 037 
ConsumptioR- 2... do.... 3 (3) 96, 252 80, 105 80, 757 
r roe per pound tooo .cents.. 31% 31% 31% | 3144-35 35 
anada: 
Production... short tons..| 144,009 | 137,299 | 122, 565 96, 062 117,781 
ImbDorPiS.- EE EEN do. 545 424 762 3 3 
A A A A do....| 135, 547 133, 599 108, 222 111, 422 117, 056 
World oroducetion. LL LLL lll. do....| 184,000 | 173,000 | 160,000 | 136,000 152, 000 


1 Excludes "AU other manufactures of nickel; weight not recorded. 

? Excludes “Manufactures””; weight not recorded. 

3 Not available. 

4 Price quoted by International Nickel Co., Inc., for electrolytic nickel in carlots f. o. b. Port Colborne, 
Ontario, including duty of 214 cents a pound. | 


The steel industry continued to be the chief consumer of nickel in 
the United States, taking 41 percent of the total in 1947. However, 
because of a 15-percent decline in usage of nickel in stainless steels, the 
quantity of nickel utilized by the steel industry in 1947 was 3 percent 
less than in 1946. The use of nickel in cast irons in 1947 was 32 
percent more than in 1946 and was the highest since this development 
was begun some 20 years ago. 

Imports of nickel (in all forms) were 13 percent less than in 19406. 

Effective January 1, 1948, the rate of duty on refined nickel im- 
ported into the United States was reduced 1% cents a pound (a 50- 
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percent reduction), and a corresponding decrease in price for refined 
nickel in the United States was made by the International Nickel Co., 
Inc.; the new price is 33% cents a pound. 


PRODUCTION 


Domestic production of nickel is small and comprises metals re- 
covered from scrap-nickel anodes, nickel-silver, and copper-nickel 
alloys (including Monel metal) and primary nickel recovered in copper 
refining and produced from ore and as a byproduct of talc production. 
Domestic primary nickel was recovered in 1947 as a byproduct in 
copper refining at Baltimore, Md.; Carteret and Perth Amboy, N. J.; 
Laurel Hill, N. Y.; and Tacoma, Wash. Although all the nickel 
recovered as a byproduct of copper refining is credited to domestic 
production, an indeterminable portion is recovered from imported 
blister copper. There was no domestic production of nickel from ore 
or as a byproduct of talc in 1946 and 1947. 

In addition to the nickel sulfate produced as a byproduct of copper 
refining, 4,252,903 pounds of nickel in salts (chiefly nickel sulfate) 
were produced in the United States from cobalt-nickel ore and nickel- 
sulfate residues from Canada and from other materials, such as oxide, 
shot, and scrap. Thus, the total production of nickel salts in the 
United States in 1947 was 5,544,366 pounds (nickel content), of which 
about 87 percent was for electroplating, 12 percent for catalysts, and 1 
percent for ceramics. 


Nickel produced in the United States, 1943-47 


Primary (short tons)! Secondary 3 
Year Byproduct 

in copper Other 4 Short tons Value 

refining 3 
Ee 642 |...........- 6,917 | $4,841, 900 
1944 neues d ones A ULL TE M LE cuo 697 201 4,321 3, 024, 700 
UE 719 436 6, 483 4, 538, 100 
1946- TTE TS 51; 9/0 EE 8, 248 5, 801, 600 
Pir e taxe ct sf n A dA uL ELE M NN se 9, 541 7, 188, 189 


1 Bureau of Mines not at liberty to publish value. 

3 Nickel recovered as metal and in alloys and salts. 

3 Nickel content of nickel salts and metallic nickel. 

4 Nickel content of concentrates and matte produced from ore and of concentrates produced as byproduct 


of talc. 
CONSUMPTION AND CONSUMERS’ STOCKS 


The accompanying tables give data on consumption and consum- 
ers’ stocks of nickel. The data cover all known consumers of nickel 
in the form of primary, secondary, and oxide. The figures for nickel 
salts, however, fall far short of the total and probably represent only 
about one-fourth of it. 
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Nickel (exclusive of scrap) consumed and in stock in the United States, 1946-47, 
by forms, in pounds of nickel 


1946 1947 

Form Stocks at a pat Stocks at e oe 

Consump- | consumers’ prices! Consump- | consumers’) symers’ 

tion plants | y tion plants Ka 

Dec. 31! plants Dee. 31 p 
Dec. 31 Dec. 31 
Primary. AA 122, 292, 187 | 17, 267, 049 834, 059 
Secondary (remelted from 117, 120, 883 | 11, 200, 642 | 1,052, 069 
BER 154, 717 69,315 |--.-------- 

Matto- sos coarser iati e dese 19, 115,689 | 5,975, 787 |..........- 23,711,215 | 1,280,670 | 2,267, 131 
DA ea 17, 696, 534 | 2,241, 911 749,950 | 19,331,904 | 2,425, 152 105, 274 
Sal cas ct 951, 647 467, 273 842 1, 349, 857 464, 315 5, 930 


gr a | EAU | AA | Lon d 


160, 210, 774 | 26, 021,335 | 1, 584, 851 | 161, 513, 850 | 15,370,779 | 3, 430, 404 


1 Revised figures (except for matte). 


Nickel (exclusive of scrap) consumed in the United States, 1946-47, by uses 


Pounds of nickel 


Use 
1946 1947 
Ferrous: ) 
Stainless LEE en a A ee eet 52 exits eect eens 35, 986, 104 30, 700, 270 
OtherstéelS-.. o e uu cs occ peace eror e ric ee a 31, 193, 098 34, 758, 963 
RT det EE cle v ecc c xoc ps Wen mr wn, ese LS 5, 073, 919 7, 905, 576 
Nonferrous (comprises copper-nickel alloys, nickel-silver, brass, bronze, 
berylium, magnesium, and aluminum alloys, and Monel, Inconel, 
and malleable nickel)... l.c ccc Lc c ccc cec css sees sss r 2s 51, 819, 728 55, 136, 503 
High-temperature and electrical-resistance alloys. ......................- 13, 596, 601 10, 249, 545 
Electroplating: 
P 00103 iouis eu barra aM Er ULL np M Mee e ere 17, 059, 306 17, 975, 335 
Solutions ESCENA TEC TC COTES S IN EOS 1 566, 916 1, 218, 268 
AA A AA EE 544, 093 489, 828 
Rta e: O E EE E E A A 387, 655 385, 112 
Other Uses- eebe a ated RTE OO 1 3, 082, 394 2, 694, 459 
160, 210, 774 161, 513, 859 


1 Revised figure. 


FOREIGN TRADE ! 


The quantity of nickel imported into the United States declined 
for the fourth successive year and was 13 percent less in 1947 than in 
1946. Imports in 1947 comprised chiefly metallic nickel, matte, oxide, 
and nickel-sulfate residues. As heretofore, Canada was the chief 
source of the imports; it supplied 112,967,111 pounds of metallic 
nickel, 29,272,226 pounds of matte (averaging about 69 percent 
nickel), 16,843,337 pounds of oxide (averaging about 75 percent 
nickel), 35 pounds of nickel-silver, and an undetermined quantity of 
nickel-sulfate residues. The matte is refined to “Monel” metal at 
the plant of the International Nickel Co., Inc., at Huntington, W. Va. 
In 1947 Cuba furnished 13,282,551 pounds of oxide (averaging 77 
percent nickel), the United Kingdom supplied 21,798 pounds of oxide, 
723,851 pounds of metallic nickel, 1,516 pounds of bars, rods, etc., and 
288 pounds of nickel-silver; Sweden, Norway, and the U. S. $. R. 
contributed 62,823, 3,508,903, and 110,243 pounds, respectively, of 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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gom nickel; and Switzerland supplied 21,476 pounds of nickel- 
silver. 

The nickel content of the unmanufactured nickel products imported 
into the United States is estimated at 161,435,000 pounds in 1947, 
compared with 185,000,000 pounds (revised figure) in 1946. 

The rate of duty on refined nickel imported into the United States 
was reduced 50 percent to 1% cents a pound, effective January 1, 1948. 
Nickel ore, matte, and oxide entered the United States duty-free. 

Exports of nickel comprise largely products manufactured from 
imported raw materials. Exports of alloys and scrap (including 
Monel metal), which comprise the bulk of the foreign shipments, were 
51 percent larger in 1947 than in 1946; those of metallic nickel, 
nickel-chrome electric-resistance wire, and nickel-silver were 44, 70, 
and 53 percent, respectively, greater. 

The United Kingdom (12,615,446 pounds), Canada (2,760,216 
pounds), India (1,797,755 pounds), and France (571,526 pounds) were 
the chief markets for nickel, Monel metal, alloys, and scrap in 1947. 


Nickel products (excluding residues) imported for consumption in the United 
States, 1945—47, by classes 


1945 1946 1947 
Class SE 
Pounds Value Pounds Value Pounds Value 
Unmanufactured: 
Nickel ore and matte.....| 50,077,170 | $8, 223,086 | 38,092,080 | $5, 263, 584 | 29,272,226 | $3, 750, 870 
Nickel pigs, ingots, shot, 
EE 156, 804, 166 | 42, 813, 780 |142, 324, 523 | 38, 657, 205 |117, 372, 931 35, 368, 075 
Nickel bars, rods, tubes, 
CU Cee torent ocak 51 56 512 960 1, 516 1, 455 
Nickel oxide. ............. 38, 174, 845 7,727,872 | 29,041, 940 | 5,927, 731 | 30, 147, 686 6, 458, 240 
Manufactured: 
Nickel-silver, or German 
silver in sheets, strips, 
rods, and wire. ......... 408 194 9, 762 4, 697 21, 799 11, 095 
All other manufactures of 
nickel. des AT (1) 122, 670 (!) 3, 529 (1) 5, 834 
e 58, 887,658 Ir 49, 857, 706 |------------| 45, 595, 569 


! Quantity not recorded. 


Nickel products exported from the United States, 1945—47, by classes 


| 1945 1946 1947 


Class MEC XIMENA EE CM I IE: 
Pounds Value Pounds Value Pounds Value 
Ore, concentrates, and matte........ 15 $38 21, 083 $12, 832 1, 510 $851 
Alloys and scrap containing nickel 
(including Monel metal 4, 573, 476 | 1, 502, 874 |11, 194,004 | 4.005, 090 116, 848, 166 6, 287, 395 
Metal in ingots, bars, sheets, etc__-_| 1,614,045 740, 088 | 1, 883, 881 994,470 | 2,712,787 | 1,528, 451 
Manufactures----------------------- (1) 824, 322 (1) 647, 736 (1) 1, 119, 984 
Niekel-chrome electric - resistance 
WAT Cs sic iue ae ee Sees 971.549 | 1,370, 410 817,003 | 1, 247,861 | 1,386, 457 2, 021, 879 
Nickel-silver or German silver, 
crude, scrap, or bars, rods, etc... 267, 145 68,972 | 2, 037, 788 500, 132 | 3,125,017 | 1,197, 860 
Nickel salts and compounds. - __-__-. 326, 749 105, 469 (2) (2) (2) (2) 
e 4,612, 173 |...........|] 7, 408,121 |...........| 12, 156. 430 


1 Quantity not recorded. 
? Beginning Jan. 1, 1946, not separately classified. 
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WORLD REVIEW 


The accompanying table shows world production of nickel by 
countries, 1939-47, insofar as statistics are available. Despite the 
fact that nickel is produced i in many countries, four—Canada, Cuba, 
New Caledonia, and the U. S. S. R. —have accounted for about 
nine-tenths of world output in recent years and one country— 
Canada—has supplied 70 to 80 percent of the total. 

Canada.—Virtually all the Canadian output is derived from copper- 
nickel ores of the Sudbury district, Ontario. Some nickel is also re- 
covered as a byproduct from silver-cobalt ores of Cobalt and other 
areas in northern Ontario. Two companies—International Nickel 
Co. of Canada, Ltd., and Falconbridge Nickel Mines, Ltd.— are the 
principal producers. Nickel production in Canada was 117,781 short 
tons in 1947, compared with 96,062 tons in 1946. Exports of nickel 
from Canada were 117 ,056 short tons in 1947, compared with 111,422 
tons in 1946. 


World production of nickel (content of ore), 1939-47, by countries, in metric tons 
[Compiled by B. B. Mitchell] 


Country 1939 1940 1941 1942 1943 1944 1945 | 1946 | 1947 
BEEN 25 (1) (1) J E ure 6 (1) (1) 1) 
BürMa cess Secrest e qos 913 745 2 471 (1) (1) (1) (1) (1) (1) 
Canada--------------------- 102, 559 |111, 383 |128, 029 |129, 369 |130, 642 |124, 555 |111, 189 | 87, 146 | 106, 849 
SA E dE, E A (1) i 0, 900 1L 24 2, 014 
Finland.--------------------- (1) (1) 97 | 1,630 | 8,970 313 900 (1 
Germany. .................. 500 729 674 577 951 (1) (1) (1) (1) 
Greece... lee eeii eg wie éi 1, 336 575 185 706 495 (1).— A A EES 
Iran EE 39 37 (1) (1) 35 (1) (1) (1) 
CHE 100 87 91 74 (1) (1) (1) (1) (1) 
Japan A A 876 825 | 2,311 | 1,252 | 1,613 | 1,720 650 (1) (1) 
Morocco, French............ (1) (1) (1) 1) 45 47 (1) (1) (1) 
Netherlands Indies. .. ...... 4753 | 2,222 | 41,200 | 41,200 |11,200 | () (1) (1) (1) 
New Caledonia. ............ 10,625 | 10,535 | 10,395 | 9,415 | 7,374 | 8,115 | 4,328 | 2,779 3, 345 
Norway...------------------ 1,106 | 1,007 907 911 577 529 516 55 1 
Southern Rhodesia.......... 4 490 (1) (1) (MEE A, A RERUMS (1) ON 
SWOUOD. s ot tcc ses A eee 101 377 702 698 390 |........ (1) 
Union ‘of South Africa....... 398 416 581 449 343 481 499 483 258 
BER ` e NOLO teat ee eat (1) 8, 650 | 13, 600 (1) 11, 160 (1) 13, 400 | 20,000 | 25,000 
United States 9.............. 357 55 896 , 048 

Total (estimate). ..... 122, 000 |140, 000 |162, 000 |158, 000 |167, 000 1157, 000 |145, 000 |123, 000 | 138, 000 


1 Data not available; estimate by author of chapter included in total. 

2 Figure covers 9 months ended Mar. 31, 1942. 

3 Fiscal year ended Mar. 20 of year following that stated. 

4 Estimate. 

5 Preliminary data for year ended Mar. 31 of year following that stated. 

6 Byproduct in electrolytic refining of copper. In 1941 includes also production from ore and as 
byproduct of talc; in 1944 and 1945 includes also production from ore. 


Sales of nickel in all forms by the International Nickel Co. of Canada, 
Ltd., in 1947 were the highest of any peacetime year except 1937; 
they were 205,278,868 pounds in 1947 compared with 201,103,234 
pounds in 1946.2, Ore mined was 10,406,644 short tons in 1947 com- 
pared with 7,736,334 tonsin 1946. Underground development totaled 
54,790 feet in 1947, bringing the total footage to 1,239,508 at the year 
end. Proved ore reserves at the end of 1947 were 221,843,000 short 
tons containing 7,171,000 tons of nickel-copper, compared with 
217,142,000 tons containing 6,861,000 tons of nickel-copper at the 
end of 1946. 


2 International Nickel Co. of Canada, Ltd., Annual Report: 1947, 15 pp. 
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Falconbridge Nickel Mines, Ltd., operated its larger furnace 
throughout 1947, whereas its smaller furnace was operated the greater 
part of 1946. As a result of the increased operations, 731,925 short 
tons of ore were treated in 1947 compared with 486,516 tons in 1946. 
Production of nickel-copper matte in 1947 was approximately 45 per- 
cent greater than in 1946, when it was 12,780 short tons. The company 
McKim property, on which drilling has disclosed substantial tonnages 
of good nickel ore, wasin process of being opened for production. Active 
exploration was carried on in the Lynn Lake area, northern Manitoba, 
from January to October 1947. Known ore reserves of the company 
were 14,188,000 tons averaging 1.75 percent nickel on December 31, 
1947. 

The Sherritt Gordon Mines, Ltd.,* continued its program of explo- 
ration and development of nickel-copper ores in the Lynn Lake area 
of northern Manitoba in 1947. The work consisted chiefly of geo- 
physical exploration, diamond drilling, and limited construction. The 
construction was in preparation for sinking two shafts during 1948. 

Cuba.—Production of nickel oxide in Cuba was discontinued on 
March 31, 1947, and the United States Government-owned nickel 
mining and processing facilities were declared surplus and transferred 
to the War Assets Administration on July 11, 1947. The facilities 
had not been disposed of as of June 1, 1948. Output of oxide was 
2,885 short tons (2,219 tons nickel content) in 1947 compared with 
16,040 tons (12,391 tons nickel content) in 1946. Exports of oxide 
from Cuba were 6,615 short tons (5,100 tons nickel content) in 1947 
compared with 13,953 tons (10,742 tons nickel content) in 1946. 
Commercial production of nickel in Cuba was begun the latter part 
of 1943; from that date through March 31, 1947, the total nickel 
content in the oxide produced was about 63,569,000 pounds. 

New Caledonia.—Because of the shortage of coal, Société le Nickel 
suspended output of nickel matte on July 18, 1946; limited production 
was resumed in April 1947. Consequently, outputs of matte were only 
1,782 and 1,774 metric tons, respectively, in 1947 and 1946. Chiefly 
because of the curtailed operations, outputs of ore were 95,570 and 
107,944 metric tons, respectively, in 1947 and 1946 compared with an 
average of 243,619 tons in the 5 years 1941-45. The nickel ore con- 
tains 2.5 to 7 percent nickel. 

Norway.—The Falconbridge nickel refinery at Kristiansand was 
operated continuously during 1947; however, an unusually low rainfall 
in the summer and a power shortage in the fall caused a reduction in 
production towards the year end. The refinery operates chiefly on 
matte from the Falconbridge smelter in Canada but some custom 
matte is also refined. 

3 Falconbridge Nickel Mines, Ltd., 19th Annual Report: 1947, 12 pp. 


4 Sherritt Gordon Mines, Ltd., Annual Report: 1947, pp. 14-15. 
5 Falconbridge Nickel Mines, Ltd., 19th Annual Report: 1947, pp. 2, 10. 


Nitrogen Compounds 


By BERTRAND L. JOHNSON! 


GENERAL SUMMARY 


HE critical world shortage of nitrogenous fertilizers continued 

unabated throughout 1947. The deficiency was at least a million 

tons; and, as requirements have been increasing rapidly, the world 
shortage is expected to be substantially greater in 1948. Production 
was only a few percent above prewar level, while consumption require- 
ments have been estimated at 35 percent greater than actual prewar 
consumption. 

The present supply of nitrogen in this country is insufficient to 
meet the demand from both agricultural and industrial consumers. 
Although farmers consumed record quantities of fertilizer nitrogen, 
more could have been sold, if available, in all sections of the country. 
The Department of the Army shipped a large tonnage to occupied 
areas abroad, and additional quantities are required to fulfill our 
international commitments. Industrial consumption of nitrogen is 
large, and many process industries require nitrogen chemicals in 
increasing quantities. | 

The International Emergency Food Council stated on March 12, 
1947, that, because of the critical world shortage of nitrogen-bearing 
materials, allocation recommendations for distributing the world 
supply of nitrogenous fertilizers would be continued in the fertilizer 
year commencing July 1, 1947. "The only United States controls 
over nitrogen in 1947 were on exports. There was no allocation or 
distribution of nitrogen fertilizer for domestic agriculture. 

Five countries only—Belgium, Canada, Chile, Norway, and the 
United Kingdom—produce more nitrogen than they need in their 
own agriculture. The United States is a net importer of nitrogen 
but, owing to the nature of world trade, usually exports some nitrogen. 
Imports of the nitrogen-deficient nations involved in the present 
allocations will be supplied by these countries. The United States is 
obligated to ship 61,000 tons of commercial nitrogen during the 1947- 
48 year. Not included in this distribution are the Allied occupation 
zones of Germany, Japan, and Korea. The United States Army 
ordnance plants are producing nitrogen for these areas, and plans 
called for shipping about 230,000 tons of nitrogen to those areas in 
1947-48. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Salient statistics of production of nitrogen compounds in the United States, 
1945-47, in short tons 


Produetion of— 1945 1946 1947 
Ammonia (NH3): 
Synthetic plants: Anhydrous ammonia !_______________-.-_-_-..---- 548, 655 | 725, 537 1, 117, 212 
Byproduct coking plants (NH; content): 
Aqua amnmornlg--——- xt eene Ee 27, 607 24, 991 25, 718 
Ammonium sulfate. ` 191,073 | 160, 938 202, 360 
Ehe ie AD uec LM eet ee eee eee 218, 680 | 185, 929 228, 078 
Ammonium sulfate: n 
Synthetic plants icons aii id Ir SEN See e 88, 863 | 156, 653 197, 027 
Byproduct coking plants. __._.-.....-_-._..-___-_------.--_--------- 764, 293 | 643, 752 809, 440 
Ts BEE 853, 156 800, 405 1, 006, 467 
Ammonium nitrate, original solution 100 percent NH4NO31............ 421,487 | 724, 899 1, 047, 792 


1 Data from Bureau of Census monthly Facts for Industry series. 


Salient statistics on nitrogen compounds imported into and exported from the 
United States, 1944—47, in short tons 


[U. S. Department of Commerce] 


1944 1945 1946 1947 
Imports: 
Industrial chemicals: 
Anhydrous ammonia_-_.__-__-_-__.-_.--__--_--_--..------|---------- 4 ral AO 
Ammonium nitrate..__.__...--_.._.__________-________- (1) ER pen staat ele 27 
Fertilizer materials: 
Ammonium nitrate mixtures: 
Containing less than 20 percent nitrogen...-_..____]__._--_---|_-----_---|---------- 92 
Containing 20 percent or more nitrogen............. 317 655 15105 psss 
Ammonium sultate 22 ooo 103,628 | 118,890 | 101,558 114, 398 
Calcium eyanamide.. ooo 101,886 | 141,057 | 163,093 153, 704 
Nitrogenous materials, n. s. p. foo 112,616 | 135,010 | 126,029 9, 687 
Ammonium phosphates-------------------------------- 91, 943 92, 757 91, 113 105, 189 
Potassium nitrate, Le ou eros a so eke ok E orl Oe he eed ns 1 
Sodium nitrate MA AA 713,004 | 849,888 | 529,677 556, 525 
Sodium-potassium oitrate 2 Lc c coll illl 0-407 EE 4, 400 2, 500 
Exports: 
Industrial chemicals: 
Anhydrous ammonia. ...............- ccc c lll lll... 3, 623 4, 312 6, 159 6, 062 
Aud ADMONA oi a Ee PELAT 2, 499 2,715 2 (2) 
Ammonium nitrate. ----------------------------------- 13, 454 9, 845 (2) (2) 
Fertilizer materials: 
Ammonium sulfate llc c c c LLL llle lll. 10,615 | 20,752 | 25,256 88, 601 
Calcium evanamide Lc cc colL lllll-- 1 1 2 (2) 
Nitrogenous chemical materials, n. e. S----------------- 11,175 83, 974 (2) (2) 
Sodium MUTA. 2. ede aoc cee ee ese ee eee See 11, 597 12, 229 16, 180 19, 920 


1 Less than 1 ton. 
2 Beginning Jan. 1, 1946, not separately classified by U. S. Department of Commerce. 


INORGANIC NITROGEN COMPOUNDS 
NATURAL NITRATES 


Domestic Nitrate Deposits.—Deposits of soluble nitrate minerals 
are scattered throughout the United States. Many of these have 
been described. (See Nitrogen Compounds chapter, Minerals Year- 
book 1942, p. 1522.) None of them, however, have as yet proved of 
sufficient size and grade to serve as a basis for a domestic natural 
nitrate industry, and consequently little attention has been paid to 
them in recent years. 

Chilean Nitrate.—Large quantities of natural sodium nitrate con- 
tinue to be imported from Chile. The amount brought into the 
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United States in 1947—a little over one-half million tons—was slightly 
larger than in 1946 (the lowest in several years) but still much below 
imports during the war years. The value of imports in 1947 increased 
nearly $4,000,000 over 1946. Imports of sodium-potassium nitrate 
fell from 4 400 short tons in 1946 to 2,500 tons in 1947. The imports 
of T" two commodities for 1943-47 are shown in the accompanying 
table 


Sodium nitrate and sodium-potassium nitrate imported for consumption in the 
United States, 1943-47 1 


[U. S. Department of Commerce] 


; : Sodium-potas- . ; Sodium-potas- 
Sodium nitrate sium nitrate Sodium nitrate sium nitrate 
Year Xeup eS SSS em 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
1943..... 761, 165 |$15, 188, 787 | 19, 767 $580, 760 1946. ` 529, 677 $11, 448, 232 4, 440 $146, 312 
1944. .... 713, 004 | 15, 346, 426 9, 407 278, 534 || 1947____- 556, 525 | 15, 153, 889 | 2, 500 64, 968 
1945. .... 849, 888 18, 558, A e metn directe 


1 All from Chile. 


In August 1947 1t was stated that 92,800 metric tons of nitrogen in 
the form of nitrate of soda had been allotted by the International 
Emergency Food Council to the United States from Chile for delivery 
in the 1947-48 fertilizer year. This [is [about] 102,000} short {tons of 
nitrogen or 637,500 tons of nitrate, which considerably exceeds the 
532,285 tons of nitrate imported in the 1946-47 season. 

At the beginning of 1947 prices for imported Chilean nitrate of 
soda were $38.50 per short ton in bulk and $41.50 per ton in bags. 
In August 1947 an advance of $4 per ton in the price of Chilean nitrate 
was announced, bringing the price for bulk nitrate to $42.50 per ton 
and the bagged price to $45.50 at the usual ports of importation. 
Still higher prices became effective on December 17, 1947. Bulk was 
priced at $44.50 per ton, carlots, f. o. b. cars at port warehouse, plus 
loading and terminal charges, and charges for fertilizer tax tags and 
attaching if required. The bagged material became $48 per ton, 
$3.50 per ton over the bulk quotation, instead of the usual $3 per ton 
= owing to the higher cost of labor and materials in bagging the 
product. 

A heavy domestic demand for Chilean sodium nitrate prevailed in 
1947, with insufficient supplies, and these conditions continued in 1948. 

A new process has been developed for recovering potassium nitrate 
in Chile. This entails the conversion and concentration of potash 
present in low-grade nitrate ore. This method is reported as being 
used with considerable success at the Victoria plant of the Compania 
Salitrera Tarapaca y Antofagasta and may be installed at the factories 
of the Compania Salitrera Iquique. 


SYNTHETIC NITROGEN COMPOUNDS 


Ammonia and Its Compounds.—Our domestic production of am- 
monia and its compounds consists principally of ammonia solutions, 
including liquid anhydrous ammonia, ammonium sulfate, sodium 
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nitrate, and ammonium nitrate. Most of the export nitrogen is in 
the form of ammonium sulfate and ammonium nitrate. In the 
United States the tonnage of fertilizer nitrogen in liquid form moving 
to consuming points exceeds any of the solid forms by a wide margin, 
and anhydrous ammonia is being applied directly to the soil in in- 
creasing amounts over an expanding area. Ammonia solutions are 
the cheapest form of nitrogen available for fertilizer use. The unit 
cost for ammonia solutions is about $1.07 compared with $2.65 per 
unit of nitrogen for Chilean nitrate of soda and $1.85 for coke-oven 
ammonium sulfate. Their cost is also less than that of ammonium 
nitrate. 

Considerable quantities of domestic commercial ammonium nitrate 
are to be exported to other countries under the recommended [EFC 
allocations. The allocation of ammonium nitrate for export was 
certified to April 1, 1947, by the Secretaries of State and Commerce, 
as necessary to meet international commitments of the United States, 
this material being in short world supply and subject to allocation 
recommendation of the IEFC. Later the certification was broadened 
to include the other nitrogenous fertilizer materials. Following the 
Texas City, Tex., disaster, the United States Coast Guard forbade the 
loading of ammonium nitrate to Europe at ports other than those 
ver Army control. This order was not relaxed until near the close 
of 1947. 

The Army synthetic-nitrogen-producing ordnance plants sold or 
leased by the Government to private industry in 1946 were in operation 
in 1947, and enlarged or added facilities for ammonia oxidation and 
ammonium nitrate graining were being installed in some of them. At 
the beginning of 1947 the Army was operating four war-built synthetic- 
ammonia plants in a program to supply the occupied zones of Ger- 
many, Japan, and Korea with fertilizer as long as the need lasts. The 
Missouri Ordnance Works was later closed. The plants at Etter, 
Tex., Henderson, Ky., and Morgantown, W. Va., continued operation. 

Synthetic Sodium Nitrate.—The synthetic sodium nitrate consumed 
in the United States in 1947 was produced domestically. There were 
no imports. The domestic production came entirely from the Hope- 
well, Va., plant of the Allied Chemical & Dye Corp. Domestic 
production was limited during the year by a scarcity of basic materials, 
but it was reported that this plant produced 210,000 tons of synthetic 
sodium nitrate in 1947 and that it was expected to yield the same 
tonnage in 1948. Most of this is expected to go into the chemical 
industry rather than to be used as fertilizer. 

On January 1, 1947, the Barrett Division, Allied Chemical & Dye 
Corp., announced a price of $32 per ton, bulk, carlots, f. o. b. Hope- 
well, Va., for the domestic synthetic “Arcadian” brand nitrate of soda, 
with a price of $35.50 for the bagged material. On October 1, 1947, 
the price for bulk nitrate of soda was raised $5 per ton to $37 and the 
bagged material to $40.50 for carlot shipments. No change in price 
of the synthetic material was made during the remainder of the year. 


Peat 


By J. A. CORGAN anp GOLDEN V. CHIRIACO 


GENERAL SUMMARY 


CCORDING to reports received by the Bureau of Mines, 
A 136,232 short tons of peat were produced in the United States 

in 1947—a decrease of 3 percent from the 1946 output of 140,707 
tons but substantially greater than in any other year. The peat pro- 
duced in 1947 was valued at $868,979, compared with $1,006,231 in 
1946. 

Imports of peat moss, which have been increasing steadily since 
1940, dropped to 79,567 short tons in 1947, a decrease of 5 percent 
from the 84,078 tons imported in 1946. As in the past, no exports of 
peat were reported, making the quantity available for domestic con- 
sumption in 1947, 215,799 tons. Approximately 99 percent of the 
peat sales in 1947 was for soil improvement and for use in mixed 
fertilizers. 

Reserves.—Peat, an integral part of the natural resources of the 
country, is found in about half of the States. Reserves were estimated 
in 1922 at 13,827,000,000 tons (calculated as air-dried peat).! 

Minnesota, Wisconsin, and Michigan combined contain 75 percent 
of the reserves; 14 percent of the country’s total is in Florida; and the 
rest is distributed through the New England and Pacific Coast States. 


PRODUCTION 


Forty-five producers operating in 19 States accounted for the 1947 
production of 136,232 short tons. Seven plants producing peat in 
1946 were reported inactive in 1947. High cost of labor and prevail- 
ing prices were the principal reasons for inactivity. Two plants idle 
in 1946 resumed operations in 1947. 

The average value per ton in 1947 was $6.38, an 11-percent decrease 
from the 1946 value of $7.15. Production and value for 1944-47 are 
shown in the accompanying table. 


1 Soper, E. K., and Osbon, C. C., The Occurrence and Uses of Peat in}the United States: Geol. Survey 
Bull. 728, 1922, p. 92. 
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Peat produced in the United States, 1944-47 


Value 
Year Short tons A 
verage per 
Total ton 
1944 (estimated) tai o oidos 97, 000 $878, 000 $9. 05 
eene e ahaa es al sere ees 107, 000 821, 000 7. 67 
EE E EEN 140, 707 1, 006, 231 7.15 
AA AA A 136, 232 868, 979 6. 38 


Florida was the largest peat-producing State in 1947, followed in 
order of output by New Jersey, Ohio, Illinois, Minnesota, Connecticut, 
Michigan, Pennsylvania, Indiana, California, Maine, Washington, 
Georgia, Wisconsin, lowa, Colorado, Texas, New York, and Mas- 
sachusetts. 

Reed or sedge peat, produced in 10 States, comprised 40 percent of 
the total production in 1947; peat humus produced in 15 States, 39 
percent; and moss peat, produced in 9 States, 21 percent. 


USES 


Peat is used principally in this country for soil improvement. In 
1947, 78 percent was used for soil improvement, 21 percent for mixed 
fertilizers, and 1 percent for other purposes, including litter for barns 
and poultry yards, in nurseries, and greenhouses and as packin 
material for perishable and fragile articles. No sales of peat for fuel 
were reported in 1947. 

United States Government Specifications. —The Federal Govern- 
ment purchases a certain amount of peat, provided the peat meets 
required specifications. These specifications may be obtained from 
the Bureau of Federal Supply, United States Department of the 
Treasury, Washington 25, D. C. 


IMPORTS? 


Imports of peat in 1947 (97 percent of which came from Canada), 
totaled 79,567 short tons valued at $2,698,622. Before 1939 most of 
the peat imported came from Germany. In 1938 Germany supplied 
36,381 tons, valued at $525,564; in the same year the N Ben 
and Sweden together supplied 21 ,336 tons valued at $348,2 

The average value per short ton of imported peat was $33 92 in 
1947 compared with $32.17 in 1946. 


2 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the U. S. Depart- 
ment of Commerce. 
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Peat moss imported for consumption in the United States, 1943-47 


[U. S. Department of Commerce] 


Year Short tons Value Year Short tons Value 
1048 A ee 59,427 | $1,577,388 || 1048 -------------------- 84,078 | $2, 704, 803 
DE” A Me Sade Nate hts 64, 383 1, 916, 794 || 1947_._...-...--..--------- 79, 567 2, 698, 622 
lr ER 77, 673 2, 303, 214 


Peat moss imported for consumption in the United States, 1945—47, by countries 


[U. S. Department of Commerce] 


Poultry and stable grade 
Country 1945 1946 1947 
Short Short Short 
tons Value tons Value tons Value 
Canadian a uei eU dp tur 44, 289 | $1,465,531 | 42,536 | $1,484,118 | 33,647 | $1, 239, 459 
bI nario cbe p xe ccn SUPE C. NS : 
Netherlands. .-. zc ecco eG EE bet ete om c 496 14, 016 280 7, 253 
lee, A EE EE, GE, owed ee leet c OE e 1 30 
SO IA A AA AA, seo tt A EE 6 283 
44,289 | 1,465,531 | 43,032 | 1,498, 134 | 34,001 | . 1,248, 459 
Fertilizer grade 
Country 1945 1946 1947 
Short Short Short 
tons. Value tons Value tons Value 
A A tee eee cedet 33, 384 $927, 683 | 40,452 | $1, 191, 243 | 43,377 | $1,391,074 
Ps e: 2.222292 cS acute eee A A ale ses acci abu anos ems 72 1, 984 
a A A IER AA AE LORE RRS PO GEN 22 750 
NAAA AA GAMENET EE 75 1, 867 
e gt EE er ee ees 594 15,426 | 1,990 53, 733 
Poland and DAHZIE IA AA AA E aa lasase (1) 26 
United KA MAME AAA EE PAS CAE, PRA 30 729 


m A A PP | eg | arr p ea e roce amo | prar a a rer ) A eR 


33, 384 927,683 | 41,046 | 1,206,669 | 45, 566 1, 450, 163 


Less than 1 ton. 
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WORLD PRODUCTION 


Data on production of peat in foreign countries are shown in the 
accompanying table. 


World production of peat, 1941-47, by countries, in metric tons ! 
[Compiled by P. Roberts] 


Country ! 1941 1942 1943 1944 1945 1946 1947 
Canada: 
Fuel ocio eb zen 322 156 709 107 br TEE 
Peat moss................ 25, 222 48, 540 58, 386 72, 979 76, 170 87, 850 76, 156 
Denmark...................- 4, 700, 000 |4, 800, 000 16, 200, 000 |5, 800, 000 | 5,685,000 |3, 705, 180 | 5, 168, 139 
Eiré? 4: See eee Re 5, 398, 274 |4, 312, 738 |4, 954, 895 |5, 302, 477 5, 086, 734 |4, 826, 238 (3) 
Finland.....................- 10, 082 8, 659 , 964 , 840 7, , 846 (3) 
o A A 83, 560 209, 740 190, 210 112, 619 92, 000 78, 000 85, 800 
PUN Cary A 11, 720 16, 710 , 640 (3) 3 (3) (3) 
Iceland....................-.- 18, 003 (3) 11, 560 11, 973 11,000 | 410, 500 * 6, 600 
EE 19,510 | 134,463 | 559, 204 (3) 3 3 (3) 
Netherlands. ................. 748,810 | 712,935 | 648,800 | 535, 550 386,050 | 571,940 (3) 
NOrW8ay AA 312, 086 323, 300 334, 688 296, 974 269, 64 (3) 
erter so cinto oca 3 (3 ( (3) 2, 322 2, 456 (3) 
Sweden 
TEE 248,297 | 637,568 | 978,269 | 774,612 | 1,049,089 | 703, 000 (3) 
Litter, baled a M— 118, 599 112, 400 110, 000 105, 310 101, 420 
Litter and ''Mull," un- 
IT EE 3, 649 2, 060 1, 395 1, 303 1,075 |( 106, 000 (3) 
“Mull,” baled........... 26, 420 14, 987 15, 948 16, 600 14, 629 
Switzerland.................- 4 40, 000 | * 200, 000 | 4 430, 000 | * 310, 000 407, 420 | 100,000 40, 000 
U. S. S. R: tess See messes (3) (3) 3 3 * 19, 760, 000 (3) 3 
United States 9........... 78, 000 65, 000 54, 000 88, 000 97, 000 127, 647 123, 587 


! In addition to countries listed, Argentina, Austria, Germany, and Poland produce peat, but data of 
production are not available. 

? Figures for 1941-42 relate to production by holders of agricultural land only; those for 1943-40 cover 
total production. 

3 Data not available. 

t Estimate. 

5 January to June, inclusive. 

6 Data for 1941-43 are as reported to the Bureau of Mines by producers and probably represent only about 
25 of total production. Data for 1944-47 believed to represent reasonably complete coverage. 
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GENERAL SUMMARY 


HE outstanding feature of 1947 was the record increase in oil de- 
¡ES to a much higher level than had been anticipated. The 

total demand for all oils rose to 2,153 million barrels—a gain of 
11 percent compared with 1946. Exports increased about 11 million 
barrels or 7 percent. Domestic demand in continental United States 
amounted to 1,989 million barrels—an increase of 196 million barrels 
or 11 percent. Compared with 1946, the domestic demand for motor 
fuel rose 8 percent, for residual fuel oil 8 percent, for distillate fuel oil 
23 percent, for kerosine 15 percent, and for all other products 12 per- 
cent. 

Total exports in 1947 amounted to 164.4 million barrels and total 
imports to 159.6 million barrels. The net export was reduced to only 
about 5 million barrels compared with 15 million in 1946. As the 
total change in all stocks was a decline of 5 million barrels, the total 
new production of crude petroleum and natural gasoline and related 
products (1,989 million barrels in 1947) represented almost exactly 
the domestic demand for all oils in that year. The upward trend in 
imports, particularly of crude oil, indicates the probability of a sub- 
stantial net import in 1948. 

In general, the postwar adjustments in demand resulted in a small 
gain in domestic demand in 1946, when a sharp drop had been con- 
sidered probable, and a much larger gain in 1947 than had been antici- 
pated. The sharp upward trend in demand indicated the necessity 
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for a major program of expansion of refinery capacity and transporta- 
tion facilities. The necessity of operating refineries close to maximum 
capacity left little elasticity in seasonal operations; if demand proved 
greater than anticipated, it would result in drastic seasonal shifts in 
refinery yields or abnormal seasonal changes in the stocks of refined 
products. 


Demand for all oils in the United States, 1938-47 


[Millions of barrels] 
Domestic Total Domestic Total 
Year demand | ©*Ports | demand Year demand | EXPOrts | demand 
ER 1, 137.1 193. 7 1, 330. 8 EE, 71 591.4 150 1, 671.4 
1930. isn2cz 1, 231.1 188. 1, 420.0 || 1944................ 1, 671.3 207. 6 1, 878. 9 
eu A 1, 326. 6 130. 5 1,457.1 || 1945................|] 1,772.7 183.0 1,955. 7 
104] ao aa 1, 485. 8 108. 8 1,594.6 || 1946_..._........... 1, 792. 8 153. 1 1, 945. 9 
1049... ooi 1, 449. 9 116. 9 1, 566.8 || 1047 1.............. 1, 989. 0 1 2, 153. 4 


1 Subject to revision. 


To meet the large increase in demand for oil in 1947, the total 
domestic production of all oils was expanded by 7.4 percent, including 
an increase of 7 percent in crude-oil production and a gain of 13 per- 
cent in the production of light oils derived from natural gas. The 
relative gain in total production was less than the relative gain in 
demand, owing to the fact that over 43 million barrels were added to 
total stocks in 1946, whereas total stocks declined 5 million barrels 
in 1947. Furthermore, total imports increased 22 million barrels or a 
gain of almost 16 percent. - 

The large gain in required supply created material problems in 
expanding the capacity of refineries and in increasing available trans- 
portation facilities to move crude petroleum and products. The 
balance between supply and demand was so close that the cold winter 
of 1947-48 created temporary and local shortages in heating oils and 
| dert Zei emergency measures to transport and distribute available 
supplies. 

The total reported crude-oil capacity of refineries rose from 5,569,000 
barrels daily on January 1, 1947, to 6,034,000 barrels daily by the 
end of the year. 

Crude runs to stills averaged 5,075,000 barrels daily in 1947 com- 
pared with an average of 4,740,000 barrels daily for 1946—a gain of 
over 7 percent. The monthly ratio of actual crude runs to stills to 
the total capacity reported monthly by operating refineries ranged 
from a low of 94 percent to a high of 99 percent and was sustained at 
about 98 percent during the latter half of 1947. 

Stocks of refined products declined 4.8 million barrels in 1947 com- 
pared with an increase of 35.9 million barrels in 1946. The most 
significant change during 1947 was the decrease of 8.5 million barrels 
in the stocks of distillate fuel oil, including & decline of 7.1 million 
barrels in the East Coast district and & decline of 5.5 million in the 
Gulf Coast district. | 

The domestic production of crude petroleum set a new record in 
1947, increasing 7 percent from a total of 1,734 million barrels in 1946 
to 1,856 million in 1947. Of the total increase of 122.2 million barrels 
in 1947, the chief gains were 59.2 million barrels for Texas, 18.4 million 
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for California, 16.6 million for Louisiana, 10.7 million for Mississippi, 
8.1 million for Kansas, 6.2 million for Oklahoma, and 5.3 million barrels 
for Wyoming. The largest decline was 8.8 million barrels for Illinois. 
The average value of crude petroleum at the wells increased from 
$1.41 per barrel in 1946 to $1.93 per barrel in 1947. General price 
increases went into effect, of 25 cents per barrel in March, 20 cents in ` 
October, and 50 cents in November-December. The last Govern- 
ment premium-price payments were eliminated early in March. 

The demand for domestic crude petroleum rose from 4,735,000 
barrels daily in 1946 to 5,084,000 barrels daily in 1947—a gain of 7.4 
percent. The increase in 1947 totaled 127.5 million barrels. The 
amount of domestic crude run to stills increased 109.1 million barrels, 
exports were 3.7 million barrels larger, reported transfers to fuel oils 
increased 4.1 million barrels, and other fuel and losses were 10.3 
million barrels greater. | 

The total demand for all oils increased from 1,946 million barrels 
in 1946 to 2,153 million in 1947—a gain of 11 percent. Total exports 
amounted to 153 million barrels in 1946 and over 164 million in 1947. 
Crude exports increased from 42.4 million barrels to 46.1 million, 
while exports of refined products rose from 110.7 million barrels in 
1946 to 118.3 million in 1947. The principal gains in refined exports 
in 1947 compared with 1946 were 3.2 million barrels for lubricatin 
oils, 2.2 million for motor fuel, 1.6 million for residual fuel oil, an 
0.2 million for petroleum coke. Kerosine was the only product 
showing & decline, exports being reduced 1.4 million barrels. 

Domestic demand for all oils 1n continental United States rose from 
1,793 million barrels in 1946 to 1,989 million in 1947—a gain of almost 
11 percent. Compared with 1946, the domestic demand for motor 
fuel increased 8 percent, for residual fuel oil 8 percent, for distillate 
fuel oil almost 23 percent, and for kerosine 15 percent. 

This variation in the relative growth in demand for the various 
products is reflected in variations in refinery yields and other factors 
in supply that will be noted in the following enges of individual 
products. | 

The domestic demand for all oils in continental United States was 
stimulated by the increasing availability of new motor vehicles and 
heating oil installations. | 2 | 
© The domestic demand for motor fuel rose from 735.4 million barrels 
in 1946 to 794.8 million in 1947. "The domestic demand for aviation 
gasolines rose from 12.9 million barrels in 1946 to 21.6 million in 
1947, with about one-third of the total sales in 1947 representing 
military purchases and two-thirds civilian usage. According to the 
Public Roads Administration, the highway use of motor fuel rose 
from 610.7 million barrels in 1946 to 671.8 million in 1947—a gain 
of 10 percent. 

The domestic demand for residual fuel oil increased from 480.0 
million barrels in 1946 to 518.4 million in 1947—a gain of 8 percent. 
Military purchases declined from 35.8 million barrels in 1946 to 19.1 
million in 1947, and total railroad use dropped from 100.3 million 
barrels in 1946 to 97.5 million in 1947. All other uses showed sub- 
stantial gains. | | | 

"The domestic demand for distillate fuel oil rose from 242.9 million 
barrels in 1946 to 298.2 million in 1947—a gain of almost 23 percent. 
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Salient statistics of crude petroleum, refined products, and natural gasoline in 
the United States, 1943—47 


1943 1944 1945 1946 1947 1 


A > |  _EEOxx_OOSOR EE | gend | pee | ee 


Crude petroleum: 
Domestic production.... . thousands of barrels 3 D. 505, 613 }1, 677, 904 |1, 713, 655 |1, 733, 939 | 1, 856, 107 


World poroducetion. 2.2... do....|2, 256, 625 |2, 592, 511 |2, 594, 914 |2, 746, 680 | 3, 022, 030 
United States proportion of world production 
percent. . 67 65 66 63 61 
Imports 3...............- thousands of barrels ?..| 13, 833 44, 805 74, 337 86, 066 97, 532 
Na AA UE do....| 41,342 34, 238 32, 998 42, 436 46, 117 
Stocks, end of year: 
Gasoline-bearing crude................ do....| 242,132 | 4 220,663 | 218,763 | 224, 473 224, 929 
California heavy erude do.... 7,272 6, 107 4, 496 5, 703 5, 725 
Runs tostilla........ coc uro ERE en do... D. 429, 738 |1, 665, 684 |1, 719, 534 |1, 730, 197 | 1,852, 246 


Total value of domestic production at wells 

thousands of dollars..|1, 809, 020 |2, 032, 960 |2, 094, 250 |2, 442, 550 |53, 548, 266 
Average price per barrel at wells. ------.------ $1. 20 $1. 21 $1. 22 $1.41 $1. 91 
Total producing oil wells in the United States, 


Or Sloss oe Ee 407,170 | 412,220 | 415,750 | 421,460 (8) 
Total oil wells completed in the United States 
during VOM cri ct ERO eo 9, 717 13, 029 14, 297 15, 851 17, 999 
Refined products: 
Imports ©3086 2 thousands of barrels 2..| 49,579 47, 506 39, 282 51, 610 62, 063 
TOS DOTS toto ok eed do....| 108,615 173, 378 149, 985 110, 687 118, 346 
Stocks, end of year.......................- do....| 229,362 | 245,868 : 271, 937 267, 103 
Output of motor fuel...................... do....| 608,180 | 739,340 | 798,194 | 776,583 839, 886 
Yield of gasoline. ...................... percent... 37.1 39. 4 40. 9 39. 6 40. 2 
Completed refineries, end of year... o... 452 413 393 399 390 
Daily crude oil capacity of refineries 
thousands of barrels 2_. 5, 093 5, 301 5, 316 5, 569 6, 034 
Average dealers’ net price (excluding tax) of gaso- 
line in 50 United States cities 
cents per gallon 8__ 10. 45 10. 49 10. 33 10. 40 12. 33 
Natural gasoline: 
Production............... thousands of barrels 2._| 87,716 | 100,046 | 112,004 | 115,739 132, 000 
Stocks, end of vear --------------------- do.... 4, 541 4 4, 451 4, 322 4, 981 4, 296 
1 Subject to revision. a 


2 42 gallons to the barrel. 

3 As reported to Bureau of Mines; export data from U.S. Department of Commerce, April-Decem ber 1947. 

4 Figure on new basis and comparable with those of succeeding years. Figures for 1944 on the old basis 
and ais ca with preceding years are as follows: Gasoline-bearing crude, 220,862 and natural gasoline, 

,252. 

$ Estimated. | 

$ Figure not available when table was compiled. 

7? U. S. Department of Commerce; exports include shipments to noncontiguous Territories. 

8 American Petroleum Institute. 


Military purchases declined from 9.4 million barrels in 1946 to 5.2 
million in 1947. All other uses showed substantial gains, including 
an increase of almost 28 percent for heating oils. 

The domestic demand for kerosine increased from 89.1 million bar- 
rels in 1946 to 102.5 million in 1947—a gain of 15 percent. The 
principal increases in the use of kerosine are for range oil and small 
space-heating units. 

The domestic demand for all other products rose from 245.4 million 
barrels in 1946 to 275 million in 1947—a gain of 12 percent. The 
largest increase in this group was the rise in the demand for liquefied 
gases from 39.7 million barrels in 1946 to 52.7 million in 1947—an 
Increase of almost 33 percent. 

' The quarterly trends in 1947 reflected the rapid expansion in de- 
mand during the year. 

Crude runs to stills averaged 4,800,000 barrels daily in the first 
quarter, 4,925,000 barrels daily in the second quarter, 5,268,000 
barrels daily in the third quarter, and 5,298,000 barrels daily in the 
fourth quarter. 

Refined stocks during 1947 declined 30.9 million barrels in the first 
quarter, gained 7.5 million in the second quarter, increased 29.9 million 
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FIGURE 1.—Supply and demand of all oils in the United States 
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in the third quarter, and declined 11.3 million in the fourth quarter. 
The change during the year was a decline of 4.8 million barrels. The 
most significant change during the year was the decline in December 
of 13.6 million barrels in total refined stocks with the advent of 
unusually cold weather and a larger demand for heating oils than had 
been anticipated. 

The continuation of cold weather in the first quarter of 1947 led 
to temporary and local shortages in heating oils. To meet this de- 
mand, crude runs to stills were pushed up to 5,372,000 barrels daily 
in the first quarter of 1948, refinery operations were adjusted to 
maximum distillate fuel-oil yields, and restrictions were imposed on 
exports of refined oils. 

As a whole, the domestic demand for all oils averaged 5,449,000 
barrels daily for 1947 or almost 11 percent greater than in 1946. 
Domestic demand averaged 5,496,000 barrels daily in the first quarter, 
5,160,000 barrels daily in the second quarter, and 5,274,000 barrels 
daily in the third quarter, and rose to the record level of 5,865,000 
barrels daily in the fourth quarter. 

Demand in Noncontiguous Territories.—In order to arrive at a 
domestic demand in continental United States, the shipments from the 
United States to the Territories is included in exports, and any imports 
from foreign countries to the Territories are deleted from total im- 
ports. The major part of the shipments from the United States to 
Territories goes to Hawaii, Alaska, and Puerto Rico, and the latter is 
normally the chief importer of foreign oils. 

A special table has been prepared to show the amount of shipments 
to the Territories from the United States and the amount of foreign 
imports received by them. No crude oil is involved in these move- 
ments. The receipts of products from the United States plus the 
imports indicate the total supply available in the Territories and, less 
some minor reexports, indicates their total demand. | 

The figures for 1947 indicate that the total shipments to the Terri- 
tories from the United States amounted to 12,572,000 barrels and that 
total direct imports from foreign countries were 2,708,000 barrels, 
making a total new supply of 15,280,000 barrels. Reexports to foreign 
countries amounted to 194,000 barrels (see table of exports by coun- 
tries of destination in the following section of this chapter). These 
figures indicate & total net demand for oil products in the noncon- 
tiguous Territories of about 15.1 million barrels in 1947 compared 
with a similarly computed figure of 15.9 million in 1946. If these 
figures are added to the domestic demand figures for continental 

nited States the sum will show the total domestic demand within 
the political boundaries of the United States. 
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Exports and imports of crude petroleum and petroleum products ! 
[Thousands of barrels] | "os 


Product 


Noncon- _| Noncon- | 
Foreign Ke Total | Foreign he Total ` 
tories tories 
Motor fuel.........------.--------.------- 41,841 | -3,493 | 45,334 | 42,568 | 4,977] 47,545 
Keele eege e 8, 157 480 8, 637 6, 696 568 , 264 
Distillate fuel oil.......................... 27, 146 2, 341 29, 487 25, 900 4, 029 29, 920 
Residual fuel ol... .2-------.-- 5,812 3, 376 9, 188 8, 203 2, 542 10, 745 
Lubricating oil............................ 10, 923 128 11,051 . 14, 027 209 14, 236 
bus METTRE TIBI 718 1108 Į... 1,108 
CORO. oun E O LL ID 1, 930 3 1, 933 2, 088 14 2, 102 
Asphalt_.........--.---------------------- 2,179 119 2, 298 3, 023 206 , 229 
Misce COUS E E A ela 2, 020 21 2, 041 2, 161. 27 2, 188 
e i A eee 100, 726 9,961 | 110,687 | 105,774 12, 572 118, 346 
Crude petroleum 3... 42,436 |.......... 42, 436 46,117 |---------- 46, 117 
Imports 
1946 1947 
Product 
oo Noncon- on Pn 
nenta tiguous nen guous 
United | Terri- | T°t®! | United | Terri. | Total 
States tories States tories 
ËTT EE 1 131 132 358 21 379 
LT A AA PA A A A AA A 
Distillate fuel oil.........................- 5, 204 4, 066 9, 270 4,175 135 4, 310 
Residual fuel oil. ......................... , 647 1, 932 406, 579 , 250 2, 547 56, 797 
Lubricating oil........................... 88 89 44 PA 44 
IW OX E EE ¿E GE 1 4 [21-2 4 
AAA A A AAA clt EA A E, EE 
ASDhAlU. AA A 691 7 698 1, 353 5 1, 358 
Other unfinished oils. .................... 078 |---------- 978 1,879 |----.------ 1, 879 
a Nui A IS 51. 610 6, 137 57, 747 62, 063 2, 708 64, 771 
Crude petroleum 8..---------------------- 86,066 |.......... 86, 066 07, 532 e 97, 532 


1 TU, S. Department of Commerce: 1946 final data; 1947 preliminary data. 

2 Bureau of Mines data for 1946 and January to April 1947; U. S. Department of Commerce data May to 
December 1947. 

3 Bureau of Mines data. 


World Oil wur ghét e production of crude petroleum in 1947 
again exceeded all previous records, increasing from 2,747 million 
barrels in 1946 to 3,022 million in 1947. The total increase of 275 
million barrels (10 percent) included gains of 122 million for the 
United States (7 percent), 46 million for Venezuela (12 percent), 
30 million for Saudi Arabia (50 percent), and 30 million for Russia 
(19 percent). The United States produced 63 percent of the world 
total in 1946 and 61 percent in 1947. 


RESERVES 


The committee on petroleum reserves, American Petroleum Insti- 
tute, estimated proved reserves of crude oil in the United States on 
December 31; 1947, at 21,488 million barrels compared with 20,874 
million barrels on December 31, 1946, These estimates refer solely 
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to proved or blocked-out reserves, including only oil recoverable under 
existing economic and operating conditions. 

The increase in total net crude reserves in 1947 was 614 million 
barrels. In reaching this net figure, the total of estimated new re- 
serves added in 1947 was 2,464 million barrels—including an upward 
revision of previous estimates of 749 million, reserves from the exten- 
sions of old pools of 1,270 million, and new reserves from pools dis- 
covered in 1947 of 445 million barrels. From this estimate of total 
reserves added in 1947 was deducted an estimate of 1,850 million 
barrels for the production of crude oil in 1947.: 

The net increase in reserves for 1947 included gains of 139 million 
barrels for Louisiana, 130 million for Texas, 90 million for Wyoming, 
82 million from Colorado, 55 million for Oklahoma, 34 million for 
Mississippi, 30 million for Arkansas, 25 million for Pennsylvania, and 
18 million for Kansas. The only important decline was 14 million 
barrels for New Mexico. 


Estimates of proved oil reserves in the United States, by States, on December 31, 


1941-47 1 
[Millions of barrels] 
State 1941 1942 1943 1944 1945 1945 2 1946 1947 
Eastern States: 

MIMOS. o 334 307 295 321 350 350 351 355 
Indiana............... EE 23 32 31 31 41 41 44 
Kentucky..-...--.-------20----- 36 35 35 41 57 57 59 65 
Michigan.............. ll l.l... 56 64 55 65 64 64 69 70 
New ZOE eebe ee : 60 54 90 86 81 81 76 71 
A s 7 35 33 32 29 29 
Pennselvania 171 153 137 123 110 110 98 123 
West Vireinia .....-.----2---- 50 47 44 41 3 39 36 36 

767 727 720 740 772 772 762 795 

Central and Southern States: 

Arkansas... -n-an 295 300 297 293 304 288 267 297 
(ent EE 690 687 646 602 542 542 545 563 
Louisiana......................- 1,330 | 1,442 | 1,484 | 1,573 | 1,690 | 1,559 | 1,652 1, 701 
Mississippi. ..................... 80 41 39 209 267 257 270 304 
New Mexico....................- 675 677 654 563 512 512 544 
Oklabhoma -MMM 1, 036 969 909 970 890 889 898 953 
TOA MMC 10, 976 | 11,546 | 11,325 | 11,375 | 11, 470 | 10,835 | 11,647 | 11,777 


— M ——À | Cee | eee | ee geen | Cree eee | mm eee | er | eee 


Colorado. ......................- 23 39 45 80 260 260 382 
Montana.......................- 86 86 108 112 108 108 104 115 

W yoming....................... 304 371 499 §82 600 589 679 

| 413 | ` 490 652 |  783| 968} 968] 9934 1,176 

Pacific Coast States: California...... 3,323 | 3,196 | 3,337 | 3,344 | 3,410 | 3,318] 3,204 | 3,205 
Other States. ............. 2-2. 2L... 4 2 1 1 2 2] : 2 7 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute, of the amount 
of crude oil that may be extracted by present methods from fields completely developed or sufficiently ex- 
plored to permit reasonably accurate calculations. The change in reserves during any year represents 
total new discoveries, extensions, and revisions, minus production. 

3 New basis; excludes condensate. 


CRUDE PETROLEUM 
SUPPLY AND DEMAND 


The total demand for crude petroleum in 1947 again exceeded all 
previous records, amounting to 1,953.2 million barrels—a gain of 
140.1 million barrels or 8 percent compared. with 1946. . The demand 
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for domestic crude petroleum showed an increase of 127.5 million 
barrels, and the demand for foreign crude oil gained 12.6 million barrels. 
_ The new supply of crude petroleum included a record domestic 
production of 1,856.1 million barrels and an import of 97.5 million 
barrels. Compared with 1946, production increased 7 percent and 
imports 13 percent. Total stocks of crude oil increased only 0.5 
million barrels in 1947 compared with 6.9 million in 1946. 

Since stocks of refined products declined by 4.8 million barrels in 
1947 compared with an increase of 35.9 million in 1946, it is evident 
that the indicated demand for crude oil did not quite meet oil-con- 
sumption requirements in 1947, whereas in 1946 it exceeded actual 
e "^ ias dn and provided for a substantial increase in refined 
stocks. v | , 

The total increase in the indicated demand for crude petroleum in 
1947—140.1 million barrels—included gains of 122 million barrels in 
total runs to stills, 3.7 million in crude exports, 4.1 million in transfers 
of crude oil to fuel oils, and 10.3 million in losses and unaccounted-for 


crude oil. E 


Supply of and demand for crude petroleum in the United States, 1943-47 


[Thousands of barrels] 
1943 1044 1945 1946 1947 ! 
Producetion............... ... eee 1,505,613 | 1,677,904 | 1,713,655 | 1, 733, 939 1, 856. 107 
Taports EE 13, 833 , 805 74, 337 
Changes in stocks 3. :...-................-- +6,041 | —22435| —3,511| 46917 + 
Total supply. ......- EE 1,513,405 | 1,745,144 | 1,791,503 | 1,813,088 | 1,953,161 
kass El kel Ee EE | == 
Runs to stills: 
Ren AT 1,417,559 | 1,622,514 | 1,645,862 | 1, 645. 845 1, 754, 987 
Foreign.............. EEN 12, 179 43,170 73, 672 84, 352 97, 259 
KEXporis! icon ccoo terco reciia 41, 342 34, 238 32, 998 42, 436 46, 117 
Transfers to fuel oil: | | 
Distillata-. 2:2: es mE nez 3,070 3, 242 3, 047 3, 123 3, 263 
Residual... ooo 24, 087 28, 515 20, 727 23, 142 27,091 
Other fuel and losses......................- 15, 168 13, 465 15, 197 14, 190 24, 444 
Total demand............... ce 1,513,405 | 1,745,144 | 1,791,503 | 1,813,088 | 1,953,101 


1 Subject to revision. fe | , 
2 Asreported to Bureau of Mines; export data from U. 8. Department of Commerce April- December 1947. 
? Inclusive of heavy crude in California. 


PRODUCTION 
- GENERAL 


Production of crude oil in the United States set a new record of 
1,856,107,000 barrels in 1947—a gain of 122.2 million barrels or 7 
percent compared with 1946. | 

The principal gains in production in 1947 compared with 1946 were 
59.2 million barrels for Texas, 18.4 million for California, 16.6 million 
for Louisiana, 10.7. million for Mississippi, 8.1 million for Kansas, 
6.2 million for Oklahoma, and 5.3 million for Wyoming. The largest 
decline was 8.8 million barrels for Illinois. 
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PETROLEUM AND PETROLEUM PRODUCTS 877 


. Six States produced over 87 percent of the crude petroleum output 
in 1947. Texas ranked first, with 44.1 percent of the total; California 
second, with 17.9 percent; Louisiana third, with 8.6 percent; Okla- 
homa fourth, with 7.6 percent; Kansas fifth, with 5.7 percent; and 
Illinois sixth, with 3.6 percent. | 

Seven other States produced a total of 195 million barrels of crude 
in 1947, representing 10.5 percent of the total production compared 
with 9.8 percent in 1946. Mississippi, Wyoming, New Mexico, 
Colorado, and Arkansas increased their output, while Michigan and 
Pennsylvania showed a decline. | 


Petroleum produced in the United States, 1943-47, and total, 1859-1947, by States ! 


[Thousands of barrels] 
State 1943 1944 1945 1046 19473 up. 
Production: | 
1: AN AN AA 43 181 396 1, 000 
Arkansás....- 2022 2:222222 21, 600 29, 418 28, 613 28, 375 29, 990 7 
California....................... 284, 188 911, 793 320, 482 314, 713 333, 102 | 7,618, 945 
Colorado........................ 2, 320 3, 083 5,036 11, 15, 748 j 
Floridi AAA 4 57 ~ 259 362 
AA AA 82, 280 77, 413 75, 094 75,297 || 66,459 | 1,314,979 
A A E SEE 5, 283 5, 118 4,8 6, 720 173, 112 
KBnsas.-..-ercee ae 106, 178 98, 762 96, 415 97, 218 105, 346 | 21, 805, 730 
Kentucky. ..................... 7, 883 9, 621 10, 325 10, 578 9, 397 , 261 
Louisiana.---------------------- 123,592 | 129,645 | 131,051 | 143, 160,291 | 1,979, 030 
Michigan......-.---.-...------- 20, 768 18, 490 : 17. 074 16, 215 , 
Mississippi. .................... 18, 807 16, 337 19, 062 j 35,017 162, 188 
Montana. .......----ecs sls. 7, 916 8, 647 : 8, 825 8, 693 141, 503 
Nebraska. .....................- 635 417 305 229 5, 292 
New Medien... 00-0- 38, 896 39, 555 37,351 36, 814 41, 127 6 539, 615 
a] AAA A 5, 059 4, 697 : 4, 4,762 | 7183, 412 
OIG EE ,9 2, 937 2, 828 2, 908 3, 108 610, 533 
Oklahoma...................... 123, 152 124, 616 139, 209 184, 974 141,019 | 5,764,305 
Pennsylvania................... 15, 757 14, 118 12, 515 12, 996 12, 690 073 
OAS 2.21225 012105 22 504,343 | 746,609 | 754,710 | 760,215 | 819,427 | 11,243,870 
West Virginia................... 3, 349 3,070 2, 870 2, 2, 017 ; 
Wyoming----------------------- 34, 253 , 356 36, 219 38, 977 44, 238 750, 711 
Other States 8$..................- 57 8 
Total United States........... 1, 505, 613 | 1,677,904 | 1,713, 655 | 1,733,939 | 1,856, 107 | 35,082, 509 
Value at wells: | | | 
Total (thousands of dollars)..... 1, 809, 020 | 2,032, 960 | 2,094, 2, 442, 550 | 3, 548, 266 | 43,315, 895 
Average per barrel.............. $1. 20 $1.21 $1.22 | $1. 41 $1. 91 $1. 23 


1 For detailed figures by States, 1859-1935, see Minerals Yearbook, 1937, p. 1008. 

? Subject to revision. 

$ Oklahoma included with Kansas in 1905 and 1906. 

4 Includes Tennessee, 1883-1907. 

5 Figures represent 1925-47 production only; earlier years included under ‘‘Other States." 

6 Figures represent 1924-47 production only; earlier years included under ‘‘Other States.” 

? Early production in New York included with Pennsylvania. | 

$ Includes Alaska, 1912-33; Arkansas, 1920; Michigan, 1900-19; Missouri, 1899-1911, 1913-16, 1919-23, 
1932-47; New Mexico, 1913, 1919-23; Tennessee, 1916-47; Utah, 1907-11, 1920, 192441; Virginia 1943-47. . 
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Percentage of total crude petroleum produced in the United States, 1938-47, by 
principal States 


State 1038 | 1939 | 1940 | 1941 1942 | 1043 | 1944 | 1945 1946 |19471 

dk, <: c ull cce ee eta 39.2 | 38&2| 36.4 | 36.11 34.8| 39.5| 44.5] 44.0) 43.8| 44.1 
California.__...._........-_-__- 20.6 | 17.7| 16.6 | 164| 17.9| 18.9] 186] 19.1 | 182] 17.9 
Louisiana....................- 7.8 7.4 7.7 8.3 8.3 8.2 7.7 7.7 8.3 8.6 
Oklahoma...................-- 14.4| 12.7 | 11.5] 1.0] 10.2 8.2 7.4 8.1 7.8 7.6 
LT PENES 5.0 4.8 4.9 5.9 7.0 7.0 5.9 5.6 5.6 5.7 
Mlinois__................____-- 2.0 7.51 10.9 9. 4 7.7 5.5 4.6 4,4 4.3 3.6 
Weoming ooo... 1.6 1.7 1.9 2.1 2.4 2.3 2.0 2.1 2.2 2.4 
New Mexico. ................- 2.9 3.0 2.9 2.8 2.3 2.6 2.4 2.2 2.1 2.2 
Mississippi................. |. LL |. --..- .8 1.1 2.1 1.2 1.0 1.1 1.4 1.9 
Arkansasg -2-20a 1.5 1.7 1.9 1.9 1.9 1.8 1.8 1.7 1.6 1.6 
Michiean... -MM 1.5 1.8 1.5 1.2 1.6 1.4 1.1 1.0 1.0 9 
Colorado... .1 .1 .1 .2 .1 .2 .2 .3 A .9 
Pennsylvania................. 1.4 1.4 1.3 1.2 1.3 1.0 .8 <7 .8 .7 
Allother........-:— eios 2.0 2.0 2.1 2.4 2.4 2.2 2.0 2.0 2.2 1.9 
Total. e 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 


1 Subject to revision. 


Production of crude petroleum in leading fields and districts in the United States, 
1946-47, and total production since discovery, in thousands of barrels 


[Oil and Gas Journal] 
Total 
Field ) State 1946 1947 since dis- 
covery ! 

East Texas.............-........-.- NC WEE 120, 581 | 118,643 | 2, 476, 091 
Wimington. ...........-......-.- CGelitornisa ooocococooocoooooo- 40, 244 47, 698 368, 608 
Panbandle  oooooocccococoocoo- db EE 29, 31, 443 601, 163 
Coalinga EE California. -.---..oooooooocoooc.oo...- 29, 198 30, 575 560, 761 
ET ee Teras oce zo dc 21, 299 26, 121 149, 473 
A sis i se coeurs eui AA Oe A hate AMA 20, 718 22, 018 249, 241 
Hastings.............-----s--- s.s... --- ra Lo AN eee 19, 355 21, 391 147, 360 
Webster AA A Osh cement eee 18, 708 21,112 104, 985 
Blaughter. Loss... |- ---- e EE 20, 858 18, 485 112, 358 
Huntington Beach................. California: --------------------- 17, 144 18, 318 396, 333 
Ventura Avenue. ................. . |.---- ^ (o essere aie Gems eee AERE 16, 899 17, 713 337, 827 
Buena Vista LL "a Ka Se EEN 14, 762 17, 257 347, 397 
HAWKS cositas card aaa E AA AER 14,786 17, 083 78, 813 
O, les A NR AA 06,323 16, 768 22, 673 
AAA EE QO EE 13, 555 16, 559 331, 825 
THOMPSON EE ewes Gece RCM HC ee ean 9, 361 15, 673 114, 109 
Midway-Sunset...................- California. .........................- 13, 469 15, 667 720, 866 
Bradford-Allegany 2................ Pennsylvania-New York............ 15, 602 15, 151 557, 952 
Beeligson..........................- dk PDA 18, 065 15, 027 48, 201 

West Edmond...................-. Oklahomg -222-0 0aaMMMMMMMMMMMM , 565 14, 936 73, 
LSC d TEE (yo c MEN A 15, 754 14, 742 50, 983 
Kettleman North Dome. .......... California..........................- 13, 867 13, 475 337, 316 
Fullerton........................-- q EE 10, 930 : 34, 706 
A EA Colorado. .-------------------------- 8, 018 11, 680 23, 320 
AD Des ou Ss us sol ISOS EE 11, 11, 371 95, 309 
AAA oso sues Se ela MEX dE, ta al 10, 127 10, 693 76, 459 
E O 0 EE, lanes s RM RHENUM CN 9, 784 10, 489 175, 058 
bo o TCR EEN, OR CO SRM MP NEUES 10, 690 10, 446 182, 927 
Oklahoma City. ..................- Oklahoma...........................|] 10,093 9, 670 652, 218 
Santa Maria Valley................ Calilorni Lees ecaccocesos eros E 11, 944 9, 560 84, 153 
Goldsmith. ...............-.......- NC TEE 8, 838 9, 076 82, 092 
North CGoeden. |]. ---- ^o [o SEMEN IO RNC 10, 098 8, 939 66, 539 
Coles Levee........................ CalloOrD lA cuencia irse 7,119 8, 902 46, 403 
A EE TOXOS iaa oros ene 8, 741 8, 896 101, 898 
Long Beach... California..........................- 9, 107 8, 605 726, 425 
Meter soe ad Oklaboma 2-2 ee 2, 457 8, 153 19, 709 
¡Po A A a o AAA ek ci ee ee 8, 243 7, 385 136, 840 
Ee EE 5, 383 7,320 44, 219 
Seminole......................-..- .]. -..- e E A pb 7, 486 7,316 39, 977 

COVO AA California........................... 7,330 7, 271 209, 
West Ranch. .....................- jkoc mb TERM 7,079 7, 060 47,341 
SIRO AMA EES A tie Ede 6, 107 6,853 | 36,832 
iS AAA AA Mississippi... -------------2------- 8, 090 6, 749 100, 993 
Monument......................... New Mexico. ....................... 6, 565 6, 541 86, 052 
SM A A DTE TOAS EMEN TEPORE EE 7, 861 6, 346 137, 540 
Lake St. John.....................- Louisiana..........................- 4, 356 , 092 13, 350 
Santa Fe Springs..................- California. .........................- 6, 113 5, 896 517, 355 


See footnotes at end of table. 
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Production of crude petroleum in leading fields and districts in the United States, 
1946-47, and total production since discovery, in thousands of barrels—Con. 


Total 
Field State 1946 1947 since dis- 
| covery ! 
Elk Basil... LL... W yoming-Montana. .............--- 5, 838 5,877 94, 435 
UNICO EE New Mein. 6, 007 5,796 98, 140 
Ss Zeie enge Ka ee, California... ooo... 3, 111 5,572 28, 
Cranfield ooo Mississippi...._._.-......------_---- 4, 457 5, 540 12, 654 
Dominguez......................-- California... 5, 876 5, 441 173, 208 
A a Es WEE A A EE 2, 420 5, 259 8, 9 
Sale. ooo Pets eege Eeer, 5, 967 5, 239 203, 367 
IT EE EE kanseg nooo 5, 195 5,195 77,954 
Heidelberg... Mississippt Ll... 4, 084 5, 052 13, 496 
1 Includes revisions. 2 Bureau of Mines. 


PRODUCTION BY STATES 


Alabama.—Crude production increased from 380,000 barrels in 1946 
to 396,000 in 1947. In general, activity increased during the year; 
however, no additional fields were discovered. The Gilbertown 
field in Choctaw County remained the only producing area within the 
State, with 33 producing wells in 1947. Drilling increased sharply 
from 16 completions in 1946 to 29 in 1947, resulting in 5 producing 
wells in the Gilbertown field and 24 failures. 

Arkansas.— Production increased from 28.4 million barrels in 1946 
to 30 million in 1947. Output of the Wesson, Village, Dorcheat- 
Macedonia, McKamie, and Midway fields gained, but elsewhere 
moderate declines were the rule. 

A more vigorous search was made for new oil and gas reserves in 
1947 than was undertaken in 1946. Drilling increased from 183 wells 
in 1946 to 329 in 1947, of which 182, including 4 wildcat discoveries, 
were oil producers. One hundred and seventy-four wells were 
completed in the old producing fields, and 8 wells were drilled in 
Sandy Bend, Mars Hill, Cypress Lake, and Locust Bayou fields, all 
discovered during the year. | 
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FIGURE 3.—Production of crude petroleum in the United States, 1946-47, by States. 
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Production of crude petroleum in Arkansas, 1943-47, by fields 
[Thousands of barrels] 


Dor- 

Year At- |cheat-| Mce- | Mag-| Mid- | Schu-| Smack-| Ste- | Ur- | Vil- | Wes- | Other Total 
lanta een Kamie| nolia | way | ler over |phens|bansa!| lage | son [fields 2 

onia 
194B oo... 956| 1, 602 360| 6, 041| 2, 168| 5,520) 4,458] 1,485] 1,058} 439|...... 3, 513, 27, 600 
1944. .......... 1.164| 2,345| 1,107, 5, 592} 2,382) 5,105} 4,280) 1,828| 1,019; 568j...... 4, 028| 29, 418 
IOAR `, 1,329| 1,759| 1,064] 4,951) 2,641] 4,733) 4,146] 2,035] 817| 816 9| 4,313] 28, 613 
1946. .......... 1, 578| 1,446| 1,062| 4,718; 2,646] 4,419; 4,092| 1,866) 652, 1,230) 622| 4,044) 28,375 
1947 3_____..... 1,472| 1, 503| 1,175, 4,648! 2,703) 4, 022 3, 983| 1, 475 601| 1,791) 1,793| 4,824} 29, 990 


1 Ineludes New London. ZS : CP : 
2 Includes oil consumed on leases and net change in stocks held on”leases for entire State. 
3 Subject to revision. 


California.—With demand at a peacetime “peak” in 1947, crude 
production of 333.1 million barrels in California was 18.4 million above 
the 1946 total and 6.6 million barrels over the previous record estab- 
lished in 1945. This higher level of production was realized as most 
of the fields within the State showed increases over 1946. The 
producing areas in the Los Angeles Basin led with a gain of 8.1 million 
barrels over 1946 and were followed by those in the San Joaquin 
district with an increase of 6.7 million barrels and those in the Coastal 
district with a gain of 3.6 million barrels. 

California drilling continued at a high level during 1947.  Oil-well 
completions increased from 1,375 in 1946 to 1,639 in 1947. The most 
active fields, with completions in each, were as follows: Wilmington 
253, Kern River 122, Huntington Beach 114, and Lost Hills 100. 

Eleven new oil fields were discovered in California in 1947 com- 
pared with 14 in 1946. In addition, 23 new oil zones were discovered 
in old fields in 1947 compared with 16 in 1946. Probably the most 
important discovery was the completion at Kettleman Middle Dome, 
Kings County, which found production in the Eocene formation. 


Production of crude petroleum in California, 1943-47, by districts and fields, 
in thousands of barrels 


[American Petroleum Institute] 


District &nd field 1943 1944 1945 1946 1947 1 
San Joaquin Valley: 
A 4, 543 6, 340 6, 959 5, 862 4, 488 
Buena Vista lll lll lll lll... 5, 274 6, 896 15, 772 14, 756 17, 264 
Canal EE 1, 446 1, 297 1, 244 867 739 
Coalinga. Ate ee 31, 386 35, 410 31, 681 32, 105 33, 755 
Coles Lëvee? eee 5, 90 6, 692 7,030 7, 225 
EHS ee 1, 051 2, 166 5, 310 4, 124 
Elk Ee ee 5, 373 7, 719 15, 805 3, 668 2, 334 
BYU VAIO dee 2, 571 3, 043 3, 096 2, 723 2, 301 
o AAA A 4, 819 5, 219 5, 062 3, 923 ; 
Hem WEE 166 4 1, 211 1, 580 1, 553 
Kern River—Kern Front. ....................... 7,274 8, 440 8, 210 6, 826 6, 979 
Kettleman North Dome........................- 15, 300 15, 133 14, 357 13, 849 13, 480 
Lost HIIS... cotos bees aes 1, 328 1, 284 ], 228 1, 315 1, 922 
id no do UT 1, 719 1, 851 2, 043 5, 400 9, 959 
Mideng-Hunset lll ll eee 14, 953 15, 169 14, 334 15, 318 15, 660 
Mountain view... 1, 394 1, 156 1, 024 1, 360 1, 890 
Mount EE 8, 432 8, 025 6, 717 5, 930 5,151 
Raisin City EE 382 936 1, 163 988 963 
Rió Bravo EE 5, 446 5, 920 5, 743 4, 883 4, 576 
Riverdale AA A 590 1, 517 1, 540 1, 481 1, 546 
3, 352 3, 085 


Round Mountain. .............................. 4. 150 3, 032 3, 507 
See footnotes at end of table. . 
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Production of crude petroleum in California, 1943-47, by districts and fields, 
in thousands of barrels—Continued 


District and field 1943 1944 1945 1946 1947 1 
San Joaquin Valley—Continued l 
Tejon Ranch. 4 60 161 487 1, 188 
Ten Section..................................--- 6, 558 4, 624 4, 095 8, 229 2, 829 
Other San Joaquin Valley.....................-- 3, 125 5, 281 , 983 7, 625 3 8, 478 
Total San Joaquin Valley. ...................- 133,039 | 147,494 | 161,131 | 149,196 | 3155, 867 
__ _ — _—_———= - _ ___=>=> _ _ _ _ ___ — 
Coastal district: | l 
Aliso Canyon... 22-22-22 - 1,100 1, 156 1, 098 1, 219 
CAO oo. wee oo ek ees eee ee 1,178 1, 079 1, 205 1, 091 
Del Valle_._...................................... 1, 481 1, 969 2, 855 3, 069 
ot, ee BEES 1, 668 2, 133 2,172 2, 454 2, 576 
Gato Ridge. LL Lee cec Le c e c clc. 1, 295 1, 777 1, 615 1, 421 1,914 
Newhall-Potrer0. na...ao 1, 954 1, 906 1, 2, 111 2, 397 
Padre Canyon.................._................ 343 474 753 904 1,179 
RINCON EECHER? 1, 210 1, 501 1, 689 1, 627 1, 344 
San Miguelito. LLL cs cse css. 1, 614 2,111 1, 940 1, 835 1,874 
Santa Maria oooooooooococcconocooncocnonoo-- 3, 791 4, 892 5, 038 4, 921 7, 938 
Santa Maria Valley_................._.......__- 8, 303 11, 358 18, 489 11, 929 9, 518 
Ventura Avenue. oeoo a o a eoo ooaa 15, 461 17, 504 | - 17,701 16, 906, 17, 754 
Ventura-Newhall........................-.---._- 1, 685 2, 227 2, 285 2, 542 9, 309 
Other Coastal_._................................. 241 460 1, 242 1, 164 1, 489 
Total Coastal. ......... lc cc c c ace eccl 40, 521 50,003 | 53,839 52, 522 56, 181 
Los Angeles Basin: 
Brea Olinda... -aooaaeoa oaaao aa aaa 4, 252 4, 304 4, 105 3, 945 4, 449 
COV EEGEN 6, 502 6, 434 7, 105 7, 315 7, 278 
Domingueg c cs cere cL LLL LLLL- 9, 118 7,879 6, 726 5,875 5, 436 
Huntington Beach. 13, 239 17, 162 17, 587 17, 084 18, 313 
A e E Dm ox Du ves mE 6, 913 6, 467 5, 624 4, 720 4, 330 
Long Beach A A 11, 641 10, 862 9, 851 9, 055 8, 596 
Montebello. cc ccc LLL LL 3, 966 3, 932 3, 665 3, 129 2, 696 
Newnport eee 4 7 4 1, 804 2, 030 
Richfield ............... LLL cc LLL LLL ccs LLL 2, 689 2, 564 2, 741 2, 595 2, 418 
Bosecrang e ee c cce sese s cssc ssl LL 2, 215 2, 238 2, 005 1, 840 ' 1, 684 
Santa Fe Gnrinugs c. cc Les..- 7, 30 6, 838 6, 278 6,117 6,014 
Seal Beach... 2, 807 2, 835 9, 420 3, 603 4, 042 
Torranc@.._.._...-.....---.------------ eee 2, 874 3, 186 3, 241 3, 126 2, 938 
Wilmington. .........-... c cc ccce scs 22s 34, 349 36, 929 36, 192 40, 171 47,674 
Other Los Angeles Basin.._.._._...._._.....___- 2, 692 2, 659 2, 401 2, 436 2, 716 
Total Los Angeles Basin. ..................... 110, 628 114, 296 111, 512 | 112,995 121, 104 
Total California.........................-..--- 284,188 | 311,793 | 326,482 | 314,713 |. 333, 102 


1 Subject to revision. 

3 Includes Tupman. 

3 Includes adjustment of 62,000 barrels not yet distributed by fields and districts. 
* Includes Costa Mesa. 


Colorado.—Production of 15.7 million barrels of crude petioleum 
in 1947 compared with 11.9 million in 1946 reflected the expansion of 
the great Rangely field, whose output increased 3.5 million barrels in 
1947, while that for most of the other fields increased only slightly. 
(See table on following page.) | | 

Oil-well completions in 1947 continued to advance to a new record 
total of 152, of which 144 were in the Rangely field. A new discovery 
of oil was made at Chromo, Archuleta County, with a reported initial 
production of over 200 barrels per day, which, however, declined 
rapidly. The only other discovery was at Maudlin Gulch northwest 
of the Wilson Creek field in Moffat County. It resulted from recon- 
ditioning of a well drilled to 6,350 feet in the Entradu sandstone in 
1945. | PE 

Florida.—Production of crude petroleum, all from the Sunniland 
field in Collier County, increased sharply from 57,000 barrels in 1946 
to 259,000 in 1947. Two producing oil wells were completed in this 
field in 1947, and 27 exploratory wells were unsuccessful. 
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Production of crude petroleum in Colorado, 1943-47, by fields 


[Thousands of barrels] 


Ol- e J 
: Hia- Pow- Wil- 
lins- Mof- ; Range-| Tow | Wald- Other 
Year wa- | Iles Price | der son ¡| Total 
be tha fat Wash | ly |Creek) en | creek fields 
ton E 
LO. 102 164 480 118 253 44 285 46 |......- 760 68 | 2,320 
1944. ........- 96 100 454 112 247 50 393 44 88 | 1,401 148 | 3, 
19045.......... 143 66 429 105 238 67 | 1,565 38 158 | 2, 053 174 | 5,036 
1946....--.-.---- 135 45 441 93 239 24 | 8, 128 39 188 | 2, 381 143 | 11,856 
1947 2__...... 133 51 541 91 195 29 | 11,600 39 179 | 2,705 185 | 15, 748 


1 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 

2 Subject to revision. 

, Illinois.—Crude production in 1947 decreased to the lowest level 
since 1938, and the total of 66.5 million barrels for the year repre- 
sented a decrease of 8.8 million from the 1946 output. There was a 
lower production for all fields except Dundas, Keensburg, and Rural 
Hill. 

Production of crude petroleum in Illinois, 1943-47, by fields, in thousands of 
barrels 


[Oil and Gas Journal] 


Field 1943 1944 1945 1946 1947 
AIDIOU E 405 858 1, 234 898 663 
Benton co asd st Seem ee 2, 534 1, 655 1, 217 927 773 
Bible Groves A a a a aE 763 985 1,75 1, 491 1, 069 
OG EA A EEEE ME PSA 135 1,372 1, 497 1, 313 
Bridgeport. eebe ee 1, 880 1, 932 2, 144 2, 272 2, 267 
Controlia soci Berghe ee A E EE 1, 683 1, 785 1, 729 1, 887 1, 456 
Clay Clty ene Soe escent ey eee 2, 764 4, 890 5, 104 5, 309 4, 383 
Dale-Hoodville. ....................................- 3, 909 3, 160 2, 022 1, 479 1, 341 
BULL MM" CMM 1, 295 780 873 935 1, 022 
Johnsonville...-..:-.. 225-2 2 2-52 od eee sb lec cee ek 2, 170 1, 460 1, 119 1, 206 936 
A A IA 1, 138 873 75 663 723 
AU AAA A ee teste bees 13, 702 11,175 9, 463 8, 243 7,385 
Mount CGarmel ooo 1,330 923 617 
New Harmony sera ia 5, 257 4, 395 3, 429 2, 866 2, 494 
Pstoka ste re AS 774 940 1, 574 1, 651 1,345 
PHIIIDSUOWEB. outs ao 1,112 085 1, 244 1, 038 829 
ODIOSO e e al tos 1, 273 1,078 1, 095 1, 118 1, 100 
LE A A ÓN 1,120 60 6 752 1 
NA SE 1,715 925 679 510 786 
ele 10, 220 8,310 6,637 5, 967 5, 239 
WOOdIAWEH eebe 1, 446 960 950 792 
Other Deler 24, 715 26, 451 27, 202 32, 244 28, 392 
Total NC 25226520 foeoce ieee ete 80, 729 75, 822 73, 460 74, 613 65, 460 


Oil-well completions in 1947, resulting in the discovery of 28 new 
pools and 69 extensions, totaled 1,054 compared to 1,344 in 1946. The 
new fields having the largest number of completed producing wells 
2 the end of 1947 were Herald East 24, Kenner North 23, and Kenner 

est 21. 

Of the total completions in 1947, 97 wildcat operations were success- 
ful in obtaining production, while 439 were dry. Wells were drilled 
in 42 counties in Illinois in 1947, and 83 percent of the total were con- 
centrated in 15 counties. Of the 1,054 successful wells drilled about 
two-thirds were located in the following 6 counties: Wabash, 175; 
Wayne, 147; White, 134; Clay, 125; Richland, 68; and Hamilton, 65 
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Indiana.—Production of petroleum decreased from 6.7 million bar- 
rels in 1946 to 5.9 million in 1947. The Griffin pool in Posey and Gib- 
son Counties continues to be the largest producer in the State, with 
over a million barrels of output. 

Oil-well completions also decreased from 330 in 1946 to 312 in 1947, 
and 24 of the latter were wildcat wells. Drilling activity during the 
year was centered in Posey, Gibson, Vanderburgh, Pike, and Sullivan 
Counties. Eleven new pools were developed during the year. The 
Evansville pool in Vanderburgh County was the largest, with 17 
completed wells. The Martin pool was second with five. - 


Production of crude petroleum in Indiana, 1943-47, by months 
[Thousands of barrels] | 


Year Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 


! Subject to revision. 


Kansas.— The production of Kansas oil fields increased by 8.1 mil- 
lion barrels in 1947 over 1946. "The 105.3 million barrels produced in 
1947 represented the highest level since 1943, when 106.2 million 
barrels of crude were reported. Small gains were realized, with no 
outstanding increase in any one field. 

Greater activity in drilling operations in 1947 resulted in 1,303 
oil-producing wells, an increase of 248 over the 1946 total. Explora- 
tory drilling was also above that of 1946, as 442 tests were made, 58 
of which resulted in oil-producing wells, 12 in gas wells, and 372 were 
dry holes. 


Production of crude petroleum in Kansas, 1948-47, by fields, in thousands of 


barrels 
[Oil and Gas Journal] 
Field 1943 1944 1945 1946 1947 
Bemis-Bhutts 2-2 ee 5, 764 ; 5,160 5,305 6, 057 
Bornholdt 1... uc A 1, 830 1,591 1, 412 1, 057 1, 022 
ET co sei rs rs eee eL 4, 948 3, 715 3, 189 2, 873 3, 120 
Burrton-Haury 2......................-... Ll Ll ll... 1,740 1,5 , 1, 209 1, 073 
E A A hea eret 662 2, 067 1,161 986 
A A A a A 3,750 3, 702 , 076 2, 766 2, 644 
Geneseo-EdWardS- ......---------------------------- 3, 941 3, 268 3, 181 3, 220 8, 733 
GOrLBSl.-:. cda aD usse EE 2, 528 2, 2, 068 1, 891 1, 880 
Hall-GUDOY EE . $8,780 9, 750 3, 410 9, 455 8, 414 
eet E EE 4,158 4, 086 ; 5, 257 6, 425 
Ee WEE 570 1, 076 1, 098 1, 641 
Peace Crook ANA EE 2, 914 1,638 1, 805 1,419 1, 287 
EE 1, 140 1,172 1, 147 1, 213 1, 397 
Rit@ Canton oes sec so hn asian done ts 960 742 .. 657 
Sillea-Haymond.. eu eec eelere 9, 825 7, 834 6, 422 5,691 | 5,783 
Stolten DOTE ii ce tdi ls do da ee 3, 083 2, 818 2, 740 2,7 
el EE 10, 840 9,347 | 10,631 1i, 042 11, 371 
E e gees 3, 765 ,6 2, 912 1, 521 
Other fields ssc aoo es a LLL be Sh 39, 499 40, 773 40, 923 43,108 48, 226 
Total Kansas acota oot ce a eee 105, 697 99, 857 96, 496 96, 579 104, 328 
1Included Welch before 1945. 4 Included Feltes before 1946. 
2 Haury excluded before 1945. 5 Included Wilkins before 1946. 


? Included Campbell before 1944. * Included Sellens before 1946. 
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Rooks County was the most active area in the State in 1947, with 
58 tests drilled. However, it also had the highest dry-hole ratio for 
the more active counties and one of the lowest percentages of successful 
wildcats in the State. This county also had the record for the greatest 
number of pools discovered. Nine oil pools were found; three of 
these were outstanding— Barry East pool, Jelinck pool, and the 
Paradise Creek pool, in Rooks County. 

Kentucky.—Crude production in Kentucky declined from the peak 
production of 10.6 million barrels in 1946 to 9.4 million in 1947. 
Western Kentucky continued to be the most important producing 
area, with about 80 percent of the total, eastern Kentucky followed 
with 15 percent, and south central Kentucky with 5 percent. Hen- 
derson and Union Counties continued to lead in the production, with 
over 5.2 million barrels credited to their fields in 1947. 

The number of oil wells completed in 1947 increased in western and 
south central Kentucky, but decreased in eastern Kentucky. Of the 
289 producing oil wells completed in 1947, about 69 percent were in 
western Kentucky, 26 percent in south central Kentucky, and 5 
percent in eastern Kentucky. Henderson and Clinton Counties had 
the greatest number of completions. The most important exploratory 
development in Kentucky in 1947 was the discovery of commercial 
oil from the Knox dolomite in Laurel County, south central Kentucky. 
Ten new oil pools were discovered in western Kentucky, of which the 
Slaughter field in Webster County was the most important. 


Production of crude petroleum in Kentucky, 1943-47, by months 


[Thousands of barrels] 
Year Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 
104]: ono esu 476 513 5 4 640 | 664 | 737 732 | 774 825 759 673 | 7 
1944 2 6 720 | 647 | 748 | 759 | 783 | 886 | 870 | 969 9| 912 | 9,621 
1045... Mee 911 791 6 7 9 850 | 893 886 814 98 982 8 10, 325 
- cca ee ed 8 835 929 907 940 | 897 922 906 875 812 823 |10, 578 
1047/1. — o 800 079 774 787 781 752 814 777 803 842 772 816 | 9, 397 


1 Subject to revision. 


Louisiana.—An upward rend in crude-oil production through 1947 
raised the total to a record level of 160.3 million barrels, an increase 
of 16.6 million over the 1946 production of 143.7 million barrels. The 
greatest increase is found in the Gulf Coast district, where the total 
of 10.9 million barrels resulted from fair to good gains in 57 fields. 
The more important increases were in the Bayou Sale, Delta Farms, 
and Egan fields, where considerable drilling was reported. The 
northern ‘district, aided by larger production in the Delhi and Lake 
St. John fields, increased by 5.7 million barrels over the 1946 total 
of 30.9 million barrels. 

Oil-well completions numbered 443 in the Gulf district in 1947, an 
increase of 80 over the 363 in 1946. The gain was greater in the 
. northern district, where there were 593 new oil wells in 1947 compared 
to 450 in 1946 

Ora, North Louisiana, Holmwood, South Louisiana, and Ship 
Shoal Area, Bock 32, Gulf of Mexico, are believed to be the most 
important of the 19 new fields discovered in 1947. 
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Production of crude petroleum'in Louisiana, 1943-47, by districts and fields 


[Thousands of barrels] . 

e gege mg, geng 
District and field 1943 1944 1945 1946 19471 . 

Gulf Coast: ime 
' Ansela Butte -ooa a o aooaa Sa 2,191 2, 620 2, 481 2, 448 2, 423 
Avery Island..............-..._--.---.---------- 180 582 928 1, 223 1, 601 
Barataria A XE C V TII 1, 129 1, 135 1, 367 1, 523 1, 932 
EE rior | Dog] Jl “ra| “o 

ack BaAyOl ciar l, , 
HHos 5 ee 1094 |. 1,046 | 100| 1,08 960 
Caillou Island__..._...-...-.---.-..._..--..----- 1, 829 1, 939 1,917 2,054 |. 2,699 
Charenton.-._.............._-----....-.---------- 1,116]. 1,040 1, 048 1, 200 1,580 
Delia Farms on kk se a cee a aed 1, 013 2, 218 3, 372 4,510 5,539 
East White Lake 0000an 502 1, 044 1, 219 1, 427 1, 470 
Egüh:... 2.20222 A 6 48 417 1, 453 , 054 
i (ee nee EUMD IDA VEMM UU 8, 137 3, 158 2, 407 1, 721 1,370 
Garden Island.................... e ee cese ce. 1, 357 1, 256 1,139 1,168 1, 295 
Ol. or ioc mL ed s Ar qu cine eee 2, 543 3, 542 3, 384 2, 555 2,161 
Golden Meadowg 0 aeMMuMiMsMMMiM M 2, 796 2, 494 2, 400 2, 666 
Goo o EE TRES 26 770 1, 745 2, 178 
Grand EES 2,522 2, 724 3, 033 3, 122 8, 433 
Grand Lake. LL LL LLL lees cer 951 84 733 666 643 
Gueydan -—— «A a mm e vm e H ep e e wm Tee 1, 504 1, 963 2, 071 2, 200: -2, 008 
EE le EE 3, 725 4, 057 3, 776 3, 704 4, 000 
EE EE 2, 928 3, 309 2, 731 2, 486 2, 489 
Jennings. EEN 3, 416 2, 840 2, 442 2,025 | X 1,809 
NI A A A O TA, 4, 688 4, 452 4, 139 4,374 | 4, 362 
Lake Chiocot................. 2. cL cL ll lll cll. 554 710 773 ' 922 1, 349 
Lake. PO Occitan cnc 382 645 913 1,302 1, 429 
Lake Galvador oooocoocococceccccoccooooooo- 988 1,554 1,595 1, 632 1, 623 
La Plotters os ed 173 1 576 197 1, 058 
A AA xelue ce 1, 214 1, 421 1,575 1,381 1,580 
A A O cse lE e sleek 1, 333 2, 342 2, 301 1,501 1, 280 
NA AAA A aoc EE 2, 606 2, 615 2, 152 1,744 1, 526 
North Crowley......-------.-------------.-..--- 1, 690 1, 624 1, 648 1,526 1, 521 
PORTA TEE 4,173 4,013 3, 652 3, 688 3,728 
Pine Prairie... coco cies ooo ws bees Des ocius 1, 402 1, 944 1, 942 1, 821 1, 546 
Port Bates sccasecce toss idee cove ieee 1, 215 1, 176 1, 008 1,103 1, 375 
Quarantine Bay. eee 2,567 2, 877 2, 977 3, 227 3, 421 
E VEER 764 924 

EE WEE 1, 732 1, 957 1, 911 1,741 1, 786 
olli 1 741 749 
AA A 912 901 1, 931 2, 936 3, 402 
University cio cuco dolia 2, 896 2, 338 1, 982 1, 884 1, 976 
AA fee ero" 2,147 3, 334 3,315 3, 030 |. 3, 638 
Wile Platte EE aad a E 4,450 3, 642 2, 502 2, 588 2, 238 
VINOD A A a a eaa 661 1, 942 2, 703 3, 372 3, 654 
West TEE 878 1, 055 1, 1; 1,691 
West Cote Blanch............................... 602 657 796 971 1, 040 
West Lake Verrett............-.---- 2-2 ee 837 1, 015 1, 004 1, 136 1,357 
White Castle 2 ee 1, 271 1, 437 1, 250 1, 013 , 229 
Other Gulf Coast? ooo... 17, 595 17, 709 19, 508 21, 234 24, 668 
Total Gulf Coste 96,194 | 105,631 | 107,381 | 112, 805 123, 708 
Northern: | d MEA 
Big CroBk E [e Stee dli sse tee d 35 908 | 1,892 
O A A AI 2, 421 2, 129 1, 950 1, 944 2, 328 
rome A AAA A, TM 1, 054 ; 8, 041 
ETGEN 5, 368 3, 816 2, 356 3, 321 . 3,500 
HONY G86 EE, PA 749 1, 429 ,254' : 1,162 
o AA A A sto lle 1, 067 1, 019 - 976 926 924 
Lake St. John... 306 1, 882 4, 381 5, 544 
ODO EE 8, 668 3, 466 3,191 805 2, 022 
ONG EE 4, 852 4, 221 . 3,636 3, 109 2, 921 
TOC CGS RA Eege 3, 462 2, 930 2, 515 1,978 | 1,727 
AT AN 777 690 513 408 |. 301 
Uranig..1. ees oa 739 678 632 615 675 
Other Northern? 2 ee 4,738 3, 691 3,501 3, 692 4, 646 
RN 27, 398 24, 014 23, 670 30, 864 36, 583 


Total Louisiana. -.---..----------------------- 123,592 | 129,645 | 131,051 | 143, 669 160, 291 


1 Subject to revision. 

2 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 
3 Includes Hemphill, Trout Creek, and Jena. 

$ Includes Little Creek and Summerville. 
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Increased activity in leasing and drilling the Gulf of Mexico tidelands 
took place in 1947, stimulated by a successful completion on the 
Kerr-McGee lease. This well, the first commercial production in 
the Gulf of Mexico, has opened an entirely new field of activity for 
the petroleum industry. It is anticipated that drilling in the Gulf 
will increase, in spite of uncertainties attending the controversy over 
title to offshore lands and minerals between the Federal Government 
and the States. 

Michigan.—Crude production declined slightly for the sixth con- 
secutive year to a little over 16 million barrels in 1947. The Deep 
River field continued to increase its output to 2.9 million barrels, 
becoming the major producing field. The Reed City field, heretofore 
the leading producer, continued to decrease in 1947, while the Cold- 
water field since its early development in 1944, continued to increase 
its production. 

In all, 312 oil wells were completed in 1947, including 15 wildcats. 
Exploratory drilling was encouraging since appreciable new reserves 
were added by the discovery and development of such new fields as 
Kimball Lake, Newaygo County; Stony Lake, Oceana County; and 
Mount Forest, Bay County. 


Production of crude petroleum in Michigan, 1943-47, by fields, in thousands of 
arrels 


[Michigan Department of Conservation] 


-| Kim- 
ball |Porter 
Lake 


Cold- | Deep 
Adams| water | River 


1 Final figure. 


Mississippi.—Petroleum production increased for the third con- 
secutive year and exceeded the peak of 1942. Thirty-five million 
barrels were produced in 1947 compared with 24.3 million in 1946 
and the previous peak of 28.8 million barrels in 1942. 

Tinsley remained the largest producing field, although its output 
has declined since 1945 to approximately 7 million barrels in 1947. 
Other leading fields were Heidelberg, Cranfield, Baxterville, and 
Brookhaven, which produced over 4 million barrels. 

The 319 oil-well completions in 1947 more than doubled the 154 of 
1946. All were completed in proved fields, except for four wells. 
Most of the completions occurred in Brookhaven, Baxterville, La 
Grange, and Mallalieu fields. 

The four wildcat completions opened three new fields—Sandersville 
(which was abandoned in November 1947); Oldenburg in Franklin 
County; and Yellow Creek in Wayne County. The latter two were 
reported as having a good chance of becoming commercially important. 
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Production of crude petroleum in Mississippi, 1948-47, by months 
[Thousands of barrels] 


Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 
ebe eege 1, 766] 1, 589| 1,639) 1,679| 1,655] 1,612} 1, 585| 1, 574| 1, 470| 1,438] 1, 408| 1, 392| 18, 807 
1944 ooo 1, 343] 1, 268| 1, 267| 1,250| 1, 244| 1,295| 1,354| 1, 401| 1,384| 1, 476| 1, 508} 1, 547) 16, 337 
1949 A 1, 514! 1,451] 1, 582| 1, 564| 1,590] 1, 553| 1,625| 1,690| 1, 556) 1,633| 1, 632| 1,672| 19, 062 
1946... -.----_ 1, 697| 1, 554| 1,663] 1, 707| 1,918] 1,921] 1,981] 2, 220| 2, 207| 2, 384| 2, 425) 2,621) 24, 298 
1047 EE 2, 720| 2, 352| 2,655, 2,613} 2,829] 2, 832| 2,976) 3,073, 3,082} 3,326) 3, 250) 3, 309) 35, 017 


1 Subject to revision. 


. Montana.— Crude production of 8.7 million barrels in 1947 remained 
about the same as for 1946 (8.8 million barrels). The steady decline 
in the Cut Bank field, from 5.4 million barrels in 1944 to 4.2 million 
in 1947, accounted for most of the drop in production. Conversely, 
the Elk Basin field production has increased from 243,000 barrels 
in 1943 to 1.7 million in 1947. 

Oil-well completions also declined in 1947, as 152 wells were 
completed compared with 159 in 1946. Completions in leading fields 
were: Kevin-Sunburst 86, Cut Bank 57, and Cat Creek 9. 

Seven wildcat wells were successful. Among the new oil-field 
discoveries was that in the Kibbey formation at Ragged Point. 
This find was the first commercial occurrence of oil in the Big Snowy 
group, except in the old inactive Devils Basin field. An outstanding 
new development in Montana was completion of a large oil well in 
the Madison limestone at Northwest Elk Basin. 


Production of crude petroleum in Montana, 1943-47, by fields 


[Thousands of barrels] 
Kevin- 
Cat Cut Dry Elk | Fran- “| Pon- | Other 
SE Creek | Bank | Creek | Basin | nie | 9280 PL dera | fields1| Total 

EI 120 | 5,328 97 243| — 14|....... 1, 840 211 63 | 7,916 
1944. -o 116 | 5,414 92 682 15 98 | 1,9 241 66| 8,647 
1045... coe 130 | 4,876 166 936 19|^ 80] 1,912 262 39 8, 
19406 ..— 480 | 4,546 160 | 1,355 16 104 | 1,772 306 86 8, 825 
1947 2 586 | 4,230 130 | 1,728 18 51 | 1,625 317 8 8, 6 


1 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 
2 Subject to revision, | 


Nebraska.—Oil production of 229,000 barrels in 1947 was 22 percent 
below the 1946 total. Part of this decline can be.attributed to the 
fact that à number of marginal wells were abandoned to make casing 
available for use at other locations. No new discoveries or extensions 
of present fields were reported, although there was some renewed 
interest in western and southeastern Nebraska, principally in Richard- 
son County. 


Production of crude petroleum in Nebraska, 1943-47, by months 


[Thousands of barrels] 
Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 
e So ecce ers 66 1 71 62 62 56 52 52 49 37 36 31 635 
1044 EE 37 26 39 37 35 34 38 40 85 34 32 30 417 
¡E ---------- 25 28 21 31 28 26 26 22 27 19 26 305 
ARA 28 22 25 27 29 27 26 22 23 20 18 293 
1947 AAA 23 18 18 17 17 18 19 17 21 20 20 21 229 


1 Subject to revision. 
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New Mexico.—Crude production during 1947 set a record high of 
about 41 million barrels, or 4.3 million over the 1946 output. 

The leading fields, with 1947 production in millions of barrels, were 
Monument, 6.5; Eunice, 5.8; Vacuum, 4.1; Hobbs, 3.6; and Drinkard, 
3.3. In 1947, 423 oil wells were completed, of which 7 wildcat opera- 
tions were successful, resulting in the discovery of 6 new fields. 
However, all of the finds appear to be small, both in initial production 
tests and probable areal extent. Drilling was concentrated around 
the Eunice area, where the lower Permian and Ellenburger pays are 
being developed rapidly. 

Exploratory drilling was 25 percent more active than in 1946, and 
over half of the tests were in counties having little or no production 
at present. Total wildcat footage drilled exceeded 1946 by 40 per- 
cent owing to the increased depths drilled in search of oil and gas. 

Leasing activities for exploratory work centered in the Delaware 
Basin of Eddy County, the area north of Hobbs in Lea and Roosevelt 
Counties, and all of the San Juan Basin in northwestern New Mexico. 
vx e d drilling activity during 1948 will doubtless set a new 
record. 


Production of crude petroleum in New Mexico, 1943-47, by districts and fields, 
in thousands of barrels 


[Oil and Gas Journal] 


Southeast 
Year "| Total 
AA 38, 924 
1044... eee 39, 751 
ENEE 7, 686 
AAA : 36, 704 
1947... 53522 nes 1, 547 | 5,796 | 1,935 | 3,562 ,119 | 6,541 | 1,298 | 4,099 113,651 | 2422 | 40,970 
1 Oil Weekly. 


2 Bureau of Mines. 


New York.—Production of 4.8 million barrels of crude petroleum 
in 1947 was slightly below the 1946 output of 4.9 million barrels. 
During 1947, drilling operations for oil in New York were confined 
almost exclusively to the secondary recovery areas of the 70-year-old 
oil fields, with completions numbering 780 in 1947 compared with 795 
a year earlier, while 751 were water input in 1947. 


Production of crude petroleum in New York, 1948-47, by months 


[Thousands of barrrels] 
Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov.| Dec. | Total 
KI clon eas 418 | 389 | 453 427 | 432| 436 | 438| 429| 423 | 403 | 401 410 
1944.. 2 ee. 387 | 381 399 | 375, 419 | 402| 332 | 480] 392 | 393 | 376 | 361 | 4, 697 
A tae 363 | 329 | 386 2| 417 | 386 | 395 | 431 | 377 1| 394 | 367 | 4, 648 
1946. ooo coo... 418 | 370 | 398 | 416 | 424 | 405 | 404 | 416 | 397 | 4 3 404 
1947 Lloc 419 | 349 | 384 | 395 | 400 | 400 | 424 | 393 | 402 | 416 | 359 | 421 | 4,762 


1 Subject to revision. 
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Ohio.—Crude production in Ohio increased slightly for the second 
year, from 2.8 million barrels to 2.9 million in 1946 and 3.1 million in 
1947. The continuing increased production of Pennsylvania Grade 
within the State more than counteracted the declines in other grades, 
making possible the small net gain for the year. 

Oil-well completions in 1947 increased slightly over the previous 
year, ri the dry-hole ratio of 35 percent compared with 32 percent 
in 1940. 

The 307 completed oil-producing wells showed an average daily 
initial production of 23 barrels per well, as compared to 18 barrels in 
1946. Muskingum and Meigs Counties recorded the largest number 
of wells completed, with 60 each, followed in order by Perry 49, 
Monroe 36, and Ashland 21. There were no other outstanding 
developments. | 


Production of crude petroleum in Ohio, 1943-47, by months 
[Thousands of barrels} 


Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Total 
Ré E cu D E 253 203 | 273 | 278 | 285 303 | 278 | 274 | 276 9 
kt eects 253 | 232 229 | 276 | 247 | 190 5| 240 7 7 | 218 | 2,937 
1945... ern 195 258 | 233 | 251 246 | 28 | 265| 229 | 258 | 223 214 | 2,828 
AR NE 234 | 214 | 242 | 248 245 | 238 | 2 242 235 | 247 
1947 A 236 1 266 | 256 282 | 259 | 274 | 291 285 | 3, 108 


1 Subject to revision. 


Oklahoma.—Crude-petroleum production in Oklahoma rose to 141 
million barrels in 1947 compared with 134.8 million in 1946 and was 
the highest for any year since the 154.7 million barrels reported for 
1941. Material reductions in 1947 in the State's greatest current 
sources of oil—the West Edmond and Oklahoma City fields—were 
offset by many new developments and increased production from other 
fields, principally the Velma field, whose total output was 5.7 million 
barrels over the previous year. | 

The upward trend in oil-well completions continued for the fourth 
successive year—1,426 in 1945, 1,654 in 1946, and 1,989 in 1947. The 
more important of the 1947 oil discoveries were: East Cookietown, 
North Rose Valley, and Southwest Soldier Creek in Cotton County, 
North Antioch, Northeast Antioch, East Brady, Northeast Elmore, 
Eola, and East Lindsey in Garvin County. In the Seminole area, 12 
new oil pools were discovered during 1947; however, none is considered 
of major importance. Exploratory drilling was p wticulirly active in 
the southern part of the State. Cotton County leads ia total comple- 
tions, with 134, and other active counties reported the: following 
number of wells: Tillman, 41; Garvin, 39; Jefferson, 27; Stephens, 25; 
and Carter, 13. An exploratory test in Caddo County in the Anadarko 
Basin was abandoned during the year as a dry hole after reaching a 
total depth of 17,823 feet in rocks of Pennsylvanian age, setting a new 
record depth. At the end of the year, another test was drilling at 
at 14,238 feet in Grady County; commercial production was indicated 
by drillstem test, when the well flowed 27 barrels per hour from the 
Simpson formation. A successful completion at this depth would 
make a record deepest producer. Much additional drilling can be 
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expected around the southeastern edge of the Anadarko Basin. 
Geologicul information obtained from deeper wells may lead to further 
development of the deeper zones. 


Production of crude petroleum in Oklahoma, 1943-47, by fields, in thousands of 


barrels 
[Oil and Gas Journal] 
Field 1943 1944 1945 1946 1947 

AMO a dd o ide dias 1, 245 1, 285 1, 256 1 1, 120 11,075 
Be A E PA PEA GE 7 2, 582 
E A ee 2, 309 2, 245 2, 308 1, 591 1, 803 
BUNS AA 1, 706 1, 490 1, 206 543 
DUFDAODK uc ceras ceci ia ala ie 3, 251. 3, 140 3, 128 2, 927 2, 615 
Cemento. pal di oe 2, 4, 190 5, 165 4, 801 4, 442 
Coon Creek Jo. Jee 561 1, 652 
Orescent.... oo sono i oe DL Dd 752 1, 124 1, 845 1, 557 1, 321 
Cromeell 1... ccce a LL LLL LLLLLL. 1, 761 1, 512 1, 277 1, 094 671 
Cumberland... .................. Lc sss ooa. 3, 735 4, 414 4, 119 3, 696 9, 048 
EIER 2, 991 2, 940 2, 814 2, 792 2, 839 
Nee A A A 1, 161 1, 046 545 
NILUS. il AN EAN 2, 489 2, 150 1,701 1, 518 1, 287 
E A A E A 1, 856 2, 245 2, 359 2, 418 2, 568 
Healdton...............- LLL c noo 2, 618 2, 515 2, 423 2, 438 2, 431 
¡Sl o2 ounce E AE 2, 982 2, 055 1, 084 1, 698 1, 672 
Lone Oroee c cse c cL cc ccs cc occ cc ]o 22s eee ee 190 984 388 1, 497 
Lucie... c octo ees crecen aber Le cu 1, 575 1, 363 994 803 694 
INOS ei aaa E 351 1, 392 2, 276 1, 165 
Oklahoma Out... 20, 338 16, 295 12, 968 10, 693 9, 670 
Pauls Valley. ....-.................________-_---_--- 1, 963 4, 200 4, 445 2, 971 2, 399 
NES e ade uL oncle A mr Li 1, 590 1, 250 999 799 839 

Seminole district: 
BOoWlegs.-..uocdticdadicdiQciacDup modd kd 1, 721 1, 525 1, 250 1, 169 1, 172 
Rarlsboro LL Lc LL LL LL c csse ccs cc cll 3, 253 2, 495 1, 737 1, 095 616 
Little EEN 1, 931 1, 741 1, 492 1, 159 1, 432 
. VEER ,8 2, 6 1,7 1, 500 1, 356 
Seminole Ort oo 2, 555 2, 240 1, 990 1, 307 1, 271 
Sholem-Alechem-Tatums-Tussy...................-- 2, 275 2, 486 2, 208 2, 160 2, 435 
South Burbank cL c LL eee 2, 637 2, 500 2, 370 1, 886 1, 455 
VOIMA- 0. cc tas a ia hw hale Se 2 1, 024 2, 457 8, 153 
West Edmond.-.-...._...._........-...-..__-.----_--- 322 7, 752 26, 548 23, 565 14, 936 
Other gOelda occ 45, 149 43, 207 45, 598 52, 779 61, 010 
Total Oklahoms LLL l--- 120,559 | 123,436 | 139,379 | 137, 228 142, 094 


1 Includes Allen Deep only. 

2 Included Shamrock before 1945. 
3 Included Sapulpa before 1945, 

4 Included Pearson before 1947. 


Although new discoveries for 1947 are considerably greater than 
last year, only a few pools have been worked sufficiently to evaluate 
their importance. The development of Dornick Hills and Springer 
sands on the flanks of the old producing areas is expected to figure 
prominently in the 1948 program. 

Pennsylvania.—Crude production of 12.7 million barrels in Penn- 
sylvania in 1947 followed the downward trend, which has been un- 
broken since 1942 with the exception of 1946, when the total of 13 
million barrels was slightly above the 1945 output. About 82 percent 
of the 1947 production came from the Pennsylvania portion of the 
Bradford field. 

Oil-well drilling in Pennsylvania is mostly limited to shallow wells, of 
which 208 were completed in 1947. No new pools were discovered. 
The Coryville oil pool in the northeastern part of McKean County, 
discovered in 1945, continued to be the scene of active development. 
About 100 wells were completed in 1947; however, these did not 
appreciably extend the limits of the pool. 
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In the Bradford oil field, which includes the Bradford, Guffey, and 
Burningwell pools, 2,140 new wells were drilled in 1947 (2,503 in 1946), 
and about half of these were for water intake. Of the new wells drilled 
in 1947, 1,840 were in the Pennsylvania part of the field. 


Production of crude petroleum in Pennsylvania, 1943-47, by months 


{Thousands of barrels] 

Year . Jan. | Feb. | Mar. Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 

D EE 1, 419] 1,348] 1,367| 1,368] 1,359] 1,330} 1,290] 1, 246] 1,228] 1, 215| 15, 757 
EEN 1, 202} 1, 149] 1, 264| 1, 183| 1, 202] 1,206] 1,032] 1,367] 1, 160| 1, 151| 1,098] 1,014] 14, 118 
(EE ,015| 919| 1,096} 1,043] 1, 109] 1,097] 1,082! 1, 111 ,080| 995] 963] 12, 515 
1040... Eeer 1,074] 956| 1,066] 1,120] 1, 134| 1,092] 1,049] 1, 132] 1,082] 1, 160} 1,056) 1, 075| 12, 996 
19471 1,110] 920| 1,017] 1,069] 1,081] 1,057] 1,110} 1,056] 1,072] 1,120] 994) 1,084] 12, 690 

1 Subject to revision. 


Tennessee.—Important developments in Tennessee were reported 
in 1947, mainly the production of oil in commercial quantities from the 
Knox dolomite. This success refutes the idea that the Knox does not 
contain commercial quantities of oil and will undoubtedly stimulate 
interest in exploring that zone in the State. 

At least 30 wells were completed (3 were oil wells) in 1947. One of 
these, in Giles County was the deepest well ever drilled in Tennessee; 
it was a dry hole, but it showed that the thickness of the Knox dolomite 
in that area was almost 5,000 feet. Production in Tennessee in 1947 
was about 8,000 barrels. 

Texas.—Production of crude petroleum in Texas continued its rapid 
rise in 1947 to 819.4 million barrels, a total.68 percent above the aver- 
age 5-year peacetime output in 1938 to 1942. The 1947 total exceeded 
the previous year by 59.2 million barrels. The principal gain was in 
West Texas (30.6 million barrels), where crude production has in- 
creased continuously over a period of years. The total for the Gulf 
Coast area (in contrast to 1946, when the production there decreased 
by 11.2 million barrels) rose in 1947 to the highest level since 1944, 
increasing by 17.2 million barrels over 1946. Other districts showing 
gains in their 1947 crude production over 1946 were: South Texas 
5.2 million, North Texas 4.1 million, and Central Texas 2.0 million 
barrels. The East Texas and Panhandle districts maintained their 
1947 production at the 1946 level. 

Oil-well completions also increased sharply from 4,720 in 1946 to 
5,812 in 1947 with all districts except East Texas and Gulf Coast 
showing an increase, and with West Texas, South Texas, and North 
Texas leading in completions. 

Gulf Coast District.—Moderately higher production was reported in 
most areas including all the leading fields. Thompson was first with 
an increase of 2.5 million barrels over the 1946 production. The 
Gulf Coast district had an over-all increase of 17.2 million barrels 
over the 1946 output. Oil-well completions decreased from 1,100 
wells in 1946 to 909 in 1947. Of the 417 exploratory wells drilled, 
100 discovered new oil or condensate areas or extended old fields. 
Some new productive formations were opened, but none appears to 
be outstanding. 

. East Texas.—ln East Texas oil production of 171.7 million barrels 
in 1947 remained at the 1946 level. Hawkins field production in- 
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Production of crude petroleum in Texas, 1943-47, by districts and fields 


(Thousands of barrels] 
District and field 1943 1944 1945 1946 1947 ! 
Gulf coast 
Agua EE 1, 904 3, 511 3, 811 3, 786 4, 227 
A Meld EE , 1, 682 1, 491 1, 493 1, 581 
AnAhüU86. can Sots ees te miu 8, 906 11, 932 11, 168 10, 137 10, 663 
Barbers HI secs secur oo acl ccs 2, 340 2, 069 1, 895 1, 1, 969 
Bay City A EE 1, 222 1, 761 1, 425 1, 420 1, 546 
Bonnio: Vi0W EE E, eee 352 811 1,178 
Chocolate Bayou. 2-2 201 338 629 1, 064 1, 613 
Clear dud RN METUENS : 1, 468 1,872 1, 424 1, 366 1, 305 
A A A e 19, 967 23, 231 21, 378 20, 708 21, 950 
Dickinson Gillock KEE 2, 128 2, 377 2, 138 2, 077 2, 000 
FalrDaBkg.. aoa A 2, 802 2, 910 2, 644 2, 287 2, 232 
Fannetle 2 cc cs Lee to c ce cM oe 1, 242 1, 657 2, 692 3, 337 2, 770 
Ii AA ees E 862 2, 516 2, 862 2, 614 1, 800 
Flour Buf secede kee ee a eee 1, 009 1, 490 1, 435 1, 282 1, 075 
Rea E WEEN 11, 420 20, 930 20, 075 18, 781 20, 997 
o EE 1, 499 3, 375 3, 233 9, 448 4, 028 
Hard fee oS eae hence eA lia 1, 372 1, 330 1, 157 978 5 
Pastin EE 17, 964 22, 169 20, 961 19, 317 21, 279 
Heys oe ie eset od ay 3, 337 3, 338 2, 807 ; : 
High aleeden 5 9 971 1, 136 
EE 1, 879 1, 645 1, 472 1, 231 
Ta Roti Ce SON 676 1, 681 1, 469 1, 340 1, 374 
IPN secs cscs oe ee ood (3) 650 1, 273 1, 712 1, 895 
GE AC 1, 887 2, 146 2, 2, 307 2, 
Tov E WE EE 2, 040 1, 891 1, 765 1, 806 1, 556 
dE TEE NOUS 1, 276 1, 581 1, 315 1, 014 919 
Manvel o ene ep RA ne A TRUE 2, 665 3, 024 2, 824 2, 635 2, 725 
Markham- ER 973 2, 409 2, 403 1, 984 1, 783 
Mlawa y APA A 1, 082 1, 198 , 1, 109 1, 597 
Old Occ: co hss oe toa 4, 785 5, 517 6, 107 6, 088 5, 473 
Oyster Bayoliz cta riera 1, 2, 267 2, 088 2, 061 2, 936 
SE GE 1, 730 2, 265 2, 324 2, 177 2, 222 
Raccoon Bend..................- cc Lll clare eee 2, 646 3, 675 3, 375 2, 834 2, 722 
RGOIUERIO. ee ita 1, 509 1, 839 1, 918 2, 418 3, 203 
Richard Ring... ee eode ose ese esas 965 1, 206 1, 198 1, 063 1, 114 
Saxet-Saxet Heights. ---------------------------- 2, 077 2, 685 2, 142 2, 498 2, 595 
zur MINER eI eter REED EIU SUME 1, 599 1, 394 1, 355 1, 282 1, 276 
BISD60- EE 720 746 867 1, 137 1, 064 
AAA aa 362 528 598 748 969 
South Houston. 2-2 1, 586 1, 865 1, 785 1, 558 1, 502 
Stowell M re 1, 747 5, 522 6, 330 4, 924 4, 500 
Stratton AA 1, 732 4,090 4,016 3, 604 4, 344 
Sugarland. ........ cl cc LLL LLL Lc ess nre ece- 1, 779 3, 084 2, 448 1, 721 1, 691 
Sugar EE, etnies s D 276 1, 479 
Miete DEE 9, 993 13, 609 13, 007 13, 136 15, 621 
Tomball AAA A 3, 257 3, 781 3, 728 3, 711 3, 388 
West Columbia... 2 eee 2, 041 2, 584 2, 595 2, 314 2, 394 
West Ranch ee EEN 6, 762 8, 102 7, 122; 7,116 7, 043 
White PONG 4562 ee 3, 905 4, 537 4, 525 3, 849 4, 563 
Withers-Magnet........... 22 2. ccc eee 6, 015 6, 749 7, 391 6, 847 5, 655 
Other Gulf Coast §...-.....-.------_----------- 48,502 | 59,145 | 57,571 | 55, 258 61, 751 
Total Gulf Coast. ........ 2 2 2 cc cc c LLL sl 200,128 | 260,754 | 252,960 | 241,771 258, 936 
East Texas: 
East Texas proper 4................ 22 2... ..- 129, 983 | 135,184 | 131,204 | 120,789 117, 523 
odio A EE 3, 459 2, 998 2, 633 2, 456 2, 285 
Chapel Feet ee ee i 1, 293 1, 245 774 56 5 
BW HIS AAA A A EEE 14, 243 13, 178 12, 436 14, 914 17, 045 
Long EE 1, 558 1, 995 2, 042 2,072 122 
New Tee A naa eea 124 986 , 640 , 284 1, 481 
a AA anea a a aE 642 2, 083 2, 158 2, 331 2, 933 
e A A 2, 821 2, 209 1, 716 1, 333 1,179 
Sulphur Blutt 2-2 1, 510 1, 426 1, 338 1, 247 1, 175 
v ee Ee 9, 266 8, 618 8, 248 8, 755 8, 849 
EE 6, 411 11, 673 10, 968 10, 625 10, 443 
Other East ToS EEN 1, 515 2, 725 3, 729 5, 039 6, 168 
Total East Texas... 172,825 | 184,320 | 178,886 | 171, 412 171, 723 
Central Texas: 
Darst AAA A 2, 779 3, 438 3, 188 2, 595 2, 541 
rr 1, 645 1, 551 1, 469 1, 321 1, 455 
E TE TEE 1, 339 1, 290 1, 209 1, 144 1, 124 
Other Central Deras 228. , 669 6, 136 6, 858 8, 720 10, 653 
Total Central fern... 8 9, 432 12, 415 12, 724 13, 780 15, 773 


See footnotes at end of table. 
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Production of crude petroleum in Texas, 1943-47, by districts and flelds—Con. 


[Thousands of barrels] 
District and field 1943 1944 1945 | 1946 1947 ! 
North Texas it is Le 50, 159 53, 272 255 57, 204 61, 264 
Panhandle* ticas : - 83, 435 31, 726 20, 716 29, 589 
South Texas A f 41, 498 : 64, 036 59, 239 
West 'Texas: 
is A heu aad i t oles 2, 008 7, 129 14, 383 18, 041 22, 781 
O IMA ce cede bee secu 11, 598 17, 028 18, 476 18, 266 20, 339 
COCK OU oo tne te eh es ee ed ds ON 1, 187 1, 469 2, 020 3, 794 7, 050 
Doiro) at : 33, 635 34, 180 38, 532 50, 302 
GAN AAA A A 475 434 3 318 512 
Gaines- Yoakum._-.............-._-....---..----- 15, 785 33, 785 32, 909 30, 726 35, 915 
BEI A Anse ee DNE 1 151 1, 215 i 
Glasscock-Howard-Mitchell. ...................- 7, 008 7, 332 7, 699 7, 704 8, 276 
POCORN cohen A ie ene as 12, 288 16, 785 17, 238 17, 457 20, 122 
¿A A 006 2, 456 3, 011 2, 808 2, 798 
IET AMAN AAN 11, 267 23, 222 24, 119 21, 444 19, 950 
o A AO S OMEN , 734 7, 153 6, 919 , 6, 
Win CR ENT 8, 921 9, 712 13, 787 22, 410 22, 626 
Other West Texas...........--...-..------.----- 853 1 2, 231 3, 880 
Total West 'Texas............................. 99,219 | 161,005 | 175,727 | 192,296 222, 903 
Total Texas ss e ds 594, 343 746, 699 | 754,710 | 760, 215 819, 427 


1 Subject to revision. 

2 Included in “Other Gulf Coast” in 1943. 

3 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 

4 Joiner, Kilgore, Lathrop, and other pools in Cherokee, Gregg, Rusk, Smith, and Upshur Counties. 

5 Includes other fields in Falls, Freestone, Limestone, and Navarro Counties. 

* Includes the fields in and between Wilbarger, Wichita, Clay, Montague, and Cooke Counties on the 
north and Runnels, Coleman, Brown, and Comanche Counties on the south. 

7 Includes crude oi] consumed on leases and net change in stocks held on leases for East (exclusive of East 
Texas proper) Central, North, and South Texas. 

8 Carson, Gray, Hutchinson, Moore, and Wheeler Counties. 

? Includes fields in Brooks, Duval, Hidalgo, Jim Hogg, Jim Wells, La Salle, Live Oak, McMullen, Starr, 
Webb, and Zapata Counties. 

1? Includes the part of Jordan pool in Crane County. 


creased 2.1 million barrels over the 1946 total, but a number of other 
fields decreased. Drilling activity for this district, in general, de- 
clined from the preceding year, being restrained somewhat by the 
steel shortage. Oil-well completions totaled 313. Exploratory activity 
in the district resulted in the discovery of six oil fields during 1947. 
These were Blackfoot, Anderson County; Como, Hopkins County; 
Moody, Freestone County; San Augustine, San Augustine County; 
Scottsville, Harrison County; and Sherman, Grayson County. 

Central Texas.—Production increased by about 2 million barrels 
over the preceding year. "There was a substantial increase in drilling 
activities resulting 1n discovery of nine new oil fields. 

North Texas.— The North Texas. district continued the expansion 
of recent years, increasing its output by 4 million barrels over 1946 
production. Drilling activity continued high, as 1,150 completed 
oil wells were drilled. In ut 67 new oil pools or extensions to the 
established areas of production were discovered. The developments 
were mostly in Archer, Wichita, Young, Cooke, Clay, and Throck- 
morton Counties. Throckmorton was the county leading in number 
of discoveries. | 

Panhandle.—Crude production of 29.6 million barrels in 1947 
remained at the 1946 level. Drilling activities in 1947 increased 
over 1946; no new areas were discovered, but there were some slight 
extensions in proved fields. 
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South Texas.—An increase of 5.2 million barrels of crude produc- 
tion over 1946 is reflected by the developments during 1947, leading 
to the discovery of 67 new fields as compared with 35 in the same area 
the previous year: Of these discoveries, 32 produced oil, and 35 were 
classified as gas-condensate fields. At least three of the new dis- 
coveries were of major importance. They were Bloomington in 
Victoria County, Fulton Beach in Aransas County, and Roche in 
Refugio County. Furthermore, important extensions of the Hoffman 
field in Duval County and Borregas field in Kleberg County were 
discovered. Drilling increased during 1947 in South Texas where 
1,264 wells were completed; 906 produced oil, 157 were gas-conden- 
sate, and 201 were dry holes. 

West Texas.—Production in 1947 continued the sharp upward 
trend of recent years and resulted in the greatest gain (30.6 million 
barrels) over the previous year and the largest increase for any one 
district in Texas. 

During 1947, the development rate in West 'Texas was again 
increased over prior years. A total of 1,973 oil wells were completed, 
which included 47 wildcats. "The greatest number of developments 
for any one field occurred in the Levelland field in Cochran and 
Hockley Counties, where 140 were successful; Toborg field, Pecos 
County, followed with 120, and two other areas in which more than 
100 wells were completed during 1947 were the Slaughter and Sharon 
Ridge fields. 

Virginia.—Production of crude petroleum, all from the Ewing-Rose 
Hill area in Lee County, increased sharply from 23,000 barrels in 
1946 to 61,000 in 1947. Eight small producing oil wells were com- 
pleted in this field in 1947, and four were dry holes. ! 

West Virginia.—Crude-petroleum production continued to decline 
(with the exception of a slight increase of 50,000 barrels in 1946 
over 1945) from 3:6 million barrels in 1942 to 2.9 million in 1946 
and 2.6 million in 1947. 

The drilling in 1947 was much the same as 1946—93 oil-producing 
wells were completed, including 1 wildcat discovery. One new 
Berea sand oil pool was discovered in Jackson County, and 1 “big 
lime" oil pool was considerably extended in Kanawha County. About 
800 acres of new oil territory were proved. | 


Production of crude petroleum in West Virginia, 1943-47, by months 


[Thousands of barrels] 
Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 
II o A AES 296 | 261 | 295 | 285 | 272 | 298 | 281 | 278 | 274 | 278 | 264 | 267 | 3, 349 
1044. AA 259 | 254 | 270 | 249 | 280 | 258 | 224 | 293 | 252 | 2 248 | 219 | 3,070 
IR A ON 251 | 218 | 261 | 236 | 246 | 238 | 242 | 264 | 223 | 244 | 236 | 220 | 2,879 
E 254 | 225 | 250 | 256 | 259 | 259 | 208 | 274 | 235 | 258 | 225 | 226 | 2, 929 
EE eege 227 | 183 | 220 | 202 | 211 | 209) 218 | 219 | 229 | 253 | 208 | 238 | 2,617 


1 Subject to revision, 


Wyoming.—Continuing the steady increase of recent years, Wyo- 
ming produced 44.2 million barrels of petroleum in 1947, about 5.3 
million barrels more than the 1946 total. This gain was due largely 
to increases in production from Big Sand Draw, Byron-Garland, 


PETROLEUM AND PETROLEUM PRODUCTS 897 


Hamilton Dome, Lost Soldier-Ferris- Wertz, and Steamboat Butte. 

Oil-well completions rose from 109 in 1946 to 172 in 1947. The 
totals in the most active fields in 1947 were: Hamilton Dome 22, 
Mush Creek 14, Frannie 14, and Bid Muddy 9. 

Thirteen oil wells and 6 gas-well discoveries were made by the 67 
exploratory wells drilled. New fields discovered in 1947 were at Cow 
Gulch, Herrick Lane, Neiber, North Sage Creek, Sand Creek, Seven 
Mile, and South Fort. The developments at Ant Hills and Mush 
Creek, together with the reported oil strike at Adon, caused a large 
leasing play in the northeast quarter of the State, as well as in south- 
eastern Montana. | 


Production of crude petroleum in Wyoming, 1943-47, by fields 


[Thousands of barrels] 
: Big |'Byron- Hamil- : 
Big T Elk ..| Grass La Lance | Little 
Year Muddy pan eel Basin Frannie Creek oH Barge | Creek | Buffalo 
194]. 2: sce ene 382 |........ 2,554 | 2,133 846 | 1,313 508 655 | 7,082 |.......- 
ecce 504 |........| 2,534 | 2,885 | 1,092 993 470 585 | 6,535 |........ 
1940- can es 549 263 | 3,752 | 3,190 | 1,487 | 1,016 957 510 | 5, 503 290 
1946-00 568 447 3, 814 4, 580 1, 331 1,094 1, 396 461 4, 920 574 
1471 tics 668 | 1,462 | 4,653 | 4,696 | 1,711 | 1,042 | 2,196 416 | 4,294 982 
Lost Poison Steam 
Year Soldier-| Oregon | Pilot | Spider-| Rock Salt boat Winkle-| Other Total 
Wertz, | Basin | Butte | South | Creek | Creek Butte | Man fields 2 
etc. Casper 
EE 4,246 | 5,345 464 262 911 | 4,820 DIO ME 2,513 | 34,253 
1944. coco ,441 | 4,388 370 229 5 | 4,802 1 117 | 2,875 | 33,356 
A 3,135 | 4,454 260 233 841 | 4,578 | 1,017 228 956 | 36,219 
Diosa ,183 | 4,164 325 274 853 | 4,642 | 1,888 385 | 4,078 8, 977 
EA AA 4,003 | 4,009 262 314 867 | 4,566 | 2,800 507 44, 238 


1 Subject to revision. 
2 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 


WELLS 


The number of wells drilled in the United States, including oil and 
gas wells and dry holes, increased from 26,991 in 1946 to 30,842 in 
1947. Drilling was stimulated by the rapid increase in demand for 
crude oil and the upward trend in crude-oil prices. 

Oil-well completions rose 14 percent from 15,851 in 1946 to 17,999 
in 1947, dry holes increased from 8,050 in 1946 to 9,538 in 1947, and 
the number of gas wells rose from 3,090 in 1946 to 3,305 in 1947. 
The number of oil wells completed in 1947 represented 58 percent of 
the total wells drilled, dry holes constituted 31 percent, and gas wells 
11 percent. 

The increase of 2,148 in total ‘oil wells completed in 1947 compared 
with 1946 included increases in oil wells completed in Texas of 1,092, 
in Oklahoma 335, in California 264, in Kansas 248, in Louisiana 223, 
and in Mississippi 165. Largest declines in number of completions 
were 290 in 1llinois and 208 in the Appalachian States. 

The annual survey of the total number of producing oil wells in the 
United States indicated a total of 421,460 wells on December 31, 1946, 
compared with a total of 415,750 on December 31, 1945. 

859140 —49——3 
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Wells drilled for oil and gas in the United States, 1946—47, by months 


[Oil and Gas Journal] 
'Total 

Wells Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 
Num-| Per- 
ber | cent 

1946 

Oil: aeaa 1, 254| 1,145| 1,375| 1,270| 1,314| 1,418| 1,257| 1, 442| 1,362) 1,442| 1,324| 1, 248/15, 851| 58.7 
Gas......... 1991 222, 250 198; 242| 244 272| 291 289| 331 306| 246) 3,090] 11.5 
Dry... 588| 464| 672| Abu 671| 746| 660| 735| 695| 764| 768| 728| 8,050; 29.8 
Total__...- 2,041] 1,831) 2, 297| 2,027| 2,227) 2,408) 2,189) 2, 468| 2,346] 2, 537| 2,398, 2, 222/26, 991| 100.0 


ns | oot | aie | eee | ee | cece | met | eee | eee | ee | or | este | eee | eee oe 
ee | eee | EH | sr A | em | ee | E | ee | ene | Cee | eee | eee 


1947 
Oll 1, 368| 1, 201| 1,330; 1,252] 1,618) 1, 470| 1,683} 1,818| 1, 527| 1, 763| 1, 559| 1, 410/17, 999) 58.4 
287 1| 195) 263| 258| 298| 304| 288) 341| 290| 255) 3,305) 10.7 
DIY. 748| 623| 686) 051| 728| 776| 887, 971; 797; 905) 951] 815) 9,538) 30.9 


Total...... 2, 403| 2,089] 2, 277| 2,098, 2, 609) 2, 504| 2, 868| 3,093) 2, 612| 3,009) 2, 800| 2, 480/30, 842| 100.0 


Wells drilled for oil and gas in the United States, 1946-47, by States and districts 


[Oil and Gas Journal] 
1946 1947 
State and district 
Oil Gas Dry | Total Oil Gas Dry | Total 
leren GA PP 13 16 | A 24 29 
ATKONSOS: ccd. cascara or vances 110 2 71 183 182 10 137 329 
California.. eene 1, 375 65 350 | 1,790 | 1,639 45 369 2, 053 
Colorado..............-............. 148 1 18 107 152 7 50 209 
HUE erer 1, 344 6 991 2, 341 1, 054 10 969 2, 033 
Indiana coo ceca er ek cue wee 330 25 227 582 312 35 334 1 
et EE 1, 055 300 657 | 2,012 1, 303 452 912 2, 667 
Kentucky..........................-. 200 139 275 713 110 261 
Louisiana 
Gulf Coast............-.....-... 363 13 208 584 443 15 193 651 
A AAA 450 102 247 799 593 90 292 975 
Total Louisiana............... 813 115 455 | 1,383 | 1,036 105 485 1, 626 
A A geese: 234 107 441 782 312 55 402 769 
Mississippi. -----------------2------- 154 6 100 260 319 29 143 491 
ontana- EE 159 71 83 313 152 93 309 
Nebraska, Missouri, and Iowa....... e E E 15 Biela 7 7 
New Merico.......................- 294 42 75 411 423 60 79 562 
Oklahoma........................... 1, 654 341 1, 001 2,996 | 1,989 302 | 1,532 3,823 
Pennsylvania, New York, Ohio, and 
West Virginia. ...................- 3,044 | 1,357 602 | 5,003 | 2,836 | 1,435 685 4, 956 
exas: 
Gulf Coast.......---......-.---- 1, 100 137 482 | 1,719 909 111 479 1, 499 
East Texas..............-.----.- 385 149 153 7 313 77 206 596 
West Texas..................... 1, 462 18 1,780 | 1,973 21 2, 287 
Other districts................... 173 195 1,647 | 3,615 2, 617 328 1, 956 4,901 
Total Texas................... 4, 720 499 | 2,582 | 7,801 | 5,812 537 | 2,934 9, 283 
Wyoming...------------------------ 109 11 48 168 172 19 76 267 
Other States......................... 3 3 46 52 12 1 75 88 


PEO? | EY | Aree? | Oates | eee | cutee | eee SSD 


ES | OD Ee | certo || ——————] 


Total United States. .......... 15,851 | 3,090 | 8,050 | 26,991 | 17,999 | 3,305 | 9,538 | 30,842 
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FIGURE 4.—Wells drilled in the United States, 1942-47,'by months. 
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Producing oil wells in the United States and average production per day in 1946, 
by States and districts 


Producing oil wells Producing oil wells 
2 Average Average 
State and district Approx- | produc- State and district Approx- | produc- 
imate tion per imate | tion per 
number, | well per — number, | well per 
Dec. 31 | day (bar- Dec. 31 | day (bar 
rels) rels) 
ATKANSSS EE 3, 350 23.6 || New YOftkK. uoo , 600 6 
California..................... 23, 180 38. 0 A AN 20, 480 4 
Colorado..................... 420 91.5 || Oklahoma.................... 52, 170 7.1 
DOS escu 25, 600 8.2 || Pennsylvania. ..-..----------- , 200 4 
Indiana..----.---------------- 2, 100 8.9 
KANSAS AIM 26, 100 10.3 || Texas: 
Kentuceky...................- 14, 650 2.0 Gulf Coast. -.----------.- 14, 400 46.5 
East Texas proper........ 23, 500 13. 9 
Louisiana: West Texas.............. 19, 000 28.5 
COS buiusndosinadnd 3, 600 87.7 Other districts. ........... 49, 000 11.6 
Northern. ...............- 4, 400 19. 5 — 
Total Texas...........- 105, 900 19.8 
Total Louisiana. ....... 8, 060 50.1 || West Virginia. ............... 16, 500 .5 
Michigan....................- 3, 520 13,2 || Wyoming. ................... 4, 220 25. 6 
Mississippi. .................. 790 92. 5 || Other States) 120 11.8 
ontana- .-..------------------ 2, 750 9.0 ———[————— 
Nebraska..--..---------------- 12.3 Total United States....| 421, 460 11.3 
New Mexico.................. 4, 690 22.1 


1 Alabama, Florida, Missouri, Tennessee, and Virginia. 


CONSUMPTION AND DISTRIBUTION 


The total demand for crude petroleum rose from 1,813 million 
barrels in 1946 to 1,953 million in 1947, an increase of 7.7 percent. 
The demand for imported crude oil represented 5 percent of the total 
crude demand in 1947 compared with 4.7 percent in 1946. About 
94.8 percent of the indicated demand for crude oil in 1947 represented 
crude oil run to stills at refineries, compared with 95.4 percent so used 
in 1946. Crude oil exported, used for fuel, or lost amounted to 5.2 
percent of the total demand in 1947 and 4.6 percent in 1946. 

Runs to Stills——vTotal crude oil run to stills amounted to 1,852 
million barrels in 1947 compared with 1,730 million in 1946—a gain 
of 122 million barrels or almost 7 percent. Runs of foreign crude 
amounted to 97 million barrels in 1947 and runs of domestic crude to- 
1,755 million. The principal increases in total crude run by refinery 
districts in 1947 were 21.5 million barrels in the Indiana-Illinois- 
Kentucky district, 20.7 million in the East Coast district, 18.7 million 
in the Louisiana Gulf Coast, 16.5 million in the California district, 
and 12.4 million barrels in the Texas Gulf Coast. All other districts 
showed substantial gains. "The large gain in the total demand for all 
oils in 1947 necessitated the maximum use of refinery capacity. 

Distribution.—The total demand for domestic crude petroleum set 
a new record of 1,856 million barrels in 1947—a gain of almost 128 
million barrels or 349,000 barrels daily average. This demand was 
met by a production of domestic crude oil of 1,856 million barrels, 
of which less than 1 million barrels was added to stocks. "The supply 
of domestic crude petroleum was supplemented by a gain in the 1m- 

orts of foreign crude oil of about 11 million barrels or 13 percent. 
mports of refined products increased from about 52 million barrels 
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in 1946 to 62 milhon in 1947. Stocks of refined products, however, 
declined almost 5 million barrels in 1947 compared with an increase 
of 36 million in 1946. 

Receipts of domestic and foreign crude petroleum at United States 
refineries increased from 1,737.2 million barrels in 1946 to 1,855.6 
million in 1947—a gain of 118.4 million barrels. In 1947 receipts of 
foreign crude oil were 97.5 million barrels, or 5 percent of the total; 
interstate receipts of domestic crude were 716.8 million, or 39 percent 
of the total; and intrastate receipts were 1,041.3 million barrels, or 
56 percent of the total. 


Demand for crude petroleum in the United States, 1944-47, by States of origin 


[Thousands of barrels] 
1944 1945 1946 1947 ! 
Geen Dail Dail Dail Dail: 
aily aily aily aily 

Total | average) Total [average] Total |average| Total | average 

Alabama. ..-..--------------- 33 0.1 151 0.4 382 1.0 408 1.1 
ATKSNS9S EE 29, 226 79.9 29, 272 80. 2 , 068 76.9 29, 553 81.0 
California.........--------.. 322,473 | 881.1 | 329,473 | 902.7 | 310,094 | 849.6 | 330,800 906. 3 
Colorado. ................... 3, 092 8,4 4,815 13. 2 10, 955 30. 0 15, 915 43. 6 
Florida oui conecte ies se umi 42 1 44 1 168 .5 
O ic osos 77, 307 211.2 72, 907 199. 7 75, 851 207.8 71, 828 196. 8 
INGA TEEN 5, 027 13.7 , 955 13. 6 6, 776 18. 6 5, 860 16.1 
MN RIA 98,134 | 268.1 95,609 | 261.9 96,743 | 265.0 | 106, 414 291.5 
Kentuceky..................- , 598 26. 2 10, 247 28.1 10, 309 28. 5 , 963 27.3 
Louisiana..................- 130,810 | 357.4 131,518 | 360.3 145,050 | 397.4 160, 515 439.8 
Michigan. 222.- 18, 573 50.7 17,210 47.2 16, 977 46. 5 16, 570 45.4 
Mississippi.................. 16, 201 44.4 17,814 48.8 ,826 65.3 35, 338 96. 8 
Montan8a..------------------ 8, 862 24.2 8, 241 22.6 9, 075 24.9 8, 344 22.9 
Nebraska...................- 427 1.2 316 .9 300 .8 226 .8 
New Medieo ------------ 40, 062 109.5 37,978 | 104.0 36, 500 100. 0 41, 090 112. 6 
New York..................- 4, 726 12.9 4, 666 12.8 4, 860 13.3 4, 741 13.0 
Ohio oon ee eee 3, 020 8.2 2, 819 7.7 2,751 7.5 3, 057 8. 4 
Oklahoma. ---.-------------- 125, 533 343.0 135,318 | 370.7 139,878 | 383.2 144, 379 395. 5 
Pennsylvania................ 14, 382 39.3 12, 487 34.2 , 124 34.9 12, 812 35.1 
dr A Teer ee 752, 849 |2, 057.0 762,576 |2, 089. 3 757, 211 |2, 074. 6 809, 774 | 2, 218. 5 
West Virginia............... 9, 10 8.5 , 030 8.0 2, 875 7.9 , 701 7.4 
Wyoming..................- 37, 901 103. 6 36, 247 99.3 36,679 | 100.5 45, 011 123.3 
Other States? . ....----.---- 55 2 59 ae 84 .2 123 .9 


Cee | eee ose | Goa eens ns so | Gee [| OE ee 


Total United States...|1, 701, 461 |4, 648. 8 |1, 717,650 |4, 705.9 |1, 728, 102 |4, 734. 5 |1, 855, 599 | 5, 083. 


00 


1 Subject to revision. 
2 Missouri, Tennessee, and Virginia. 


Refinery receipts of crude petroleum in 1947, by methods of trans- 
portation, indicated that 73.4 percent of the total was delivered by 
pipe lines, compared with 74.3 percent in 1946; that 24.1 percent was 
delivered by boat, compared with 23.5 percent in 1946; and that 2.5 
percent was delivered by tank car and trucks, compared with 2.2 
percent in 1946. | 

The principal changes in the market demand for domestic crude 
petroleum, by States of origin (computed from production and 
changes in crude stocks by origin) in 1947 compared with 1946 were 
gains of 52.6 million barrels for Texas, 20.7 million for California, 15.5 
million for Louisiana, 11.5 million for Mississippi, 9.7 million for 
Kansas, 8.3 million for Wyoming, 5.0 million for Colorado, 4.6 million 
for New Mexico, and 4.5 million barrels for Oklahoma. The principal 
declines were 4.0 million barrels for Illinois, 0.9 million for Indiana, 
and 0.7 million for, Montana. 
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Receipts of crude petroleum at refineries in the United States, 1943-47, by methods 
of transportation 


[Millions of barrels] 
Method of transportation ` ` 1943 1944 1945 1946 1947 ! 
By boat: 
Intrastate........ 22 Lc LLL LL cL LL LLL LL LLLLL LL 54.4 63.2 94.1 96.7 108. 5 
Interstate... ....... 2 LL LLL Lc LLL LL c LL LLL LLL 35.2 57.1 113.3 226. 2 241.0 
O A A 13.8 44.8 74.3 . 86.1 97.5 
Total by boat.................................| 108.4 165. 1 281.7 409.0 447.0 
By pipe lines: 
trastate. ss de cen 788. 8 909.6 913.7 888. 9 912.9 
Interstate LLL Lc c cas c essc se LLL c Ls 22r 390. 1 480. 8 454. 2 401.4 449.7 
Total by pipe Unes `, 2 _. 1,178.9 | 1,390.4 | 1,367.9 | 1,290.3 1, 362. 6 
2 SB OS EE 
By tank car and truck: 
Intrastaote eee 15.7 16. 5 15.2 20.1 19. 9 
Di A ccd cows zc us rr 138. 2 96. 5 59.1 17.8 26.1 
Total by tank car and truck 2-----.-2---- 153. 9 113.0 74.3 37.9 46.0 
Grand total. ooo 1, 436. 2 1, 668. 5 1, 723. 9 1, 737. 2 1, 855. 6 


1 Subject to revision. 


The total demand for Texas crude oil increased from 757.2 million 
barrels in 1946 to 809.8 million in 1947. About 9.6 million barrels 
of the record output of 819.4 million in 1947 were added to stocks. 
The relative contribution of Texas to the total demand for domestic 
crude oil declined from 43.8 percent in 1946 to 43.6 percent in 1947. 
Texas crude oil is distributed more widely in the domestic market 
than oil from any other State. In 1947 total deliveries to refineries 
amounted to 796.8 million barrels, of which 444.8 million went to 
refineries within the State and 352.0 million barrels moved to refineries 
in other States. The largest outside market for Texas crude oil is in 
the East Coast refineries that received 174 million barrels in 1947. 
Almost 107 million barrels of Texas crude was sent to refineries in 
Indiana, Illinois, Ohio, and Michigan in 1947. 

California ranked second as a source of crude-oil supply in the 
United States, supplying 17.9 percent of the total demand for domestic 
crude oil in 1946 and 17.8 percent in 1947. The demand for Cali- 
fornia crude oil increased from 310.1 million barrels in 1946 to 330.8 
million in 1947. In 1947, about 302 million barrels were delivered 
to refineries within the State, 22 million barrels of crude was used as 
fuel without refining, and the small balance represented exports to 
Canada and losses. 

Louisiana was the third-largest source of crude-oil supply in 1947 
with an output of 160.3 million barrels and an indicated demand of 
160.5 million. The demand for Louisiana crude oil represented 8.4 
percent of the total demand for domestic crude in 1946 and 8.7 percent 
in 1947. About half of the total supply was delivered to refineries: 
within the State. The principal markets for Louisiana crude outside 
the State were in Texas and the East Coast. 

Oklahoma ranked fourth as a source of domestic crude oil, supplying 
8.1 percent of the total demand for domestic crude in 1946 and 7.8 
percent in 1947. Production was supplemented in 1947 by a with- 
drawal of over 3 million barrels from stocks. Of the 141 million 
barrels delivered to refineries in 1947, about 56 million barrels were 
delivered to refineries within the State and 85 million barrels to 
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refineries in other States, including shipments of 25 million barrels to’ 
p 19 million to Indiana, 16 million to Ohio, and 9 million to 
ansas. 

The demand for Kansas crude oil rose from 96.7 million barrels in 
1946 to 106.4 million in 1947.**In 1947 about 49 million barrels of 
Kansas crude oil were delivered to refineries within the State.: The 
largest deliveries to other States were 21 million barrels to Indiana 
and 17 million to Illinois. | 

Illinois ranked sixth as a source of domestic crude oil. The demand 
for Illinois crude declined from 75.9 million barrels in 1946 to 71.8 
million in 1947. Of the total deliveries to refineries of 63 million 
barrels in 1947, 23 million went to refineries within the State, 28 
million to refineries in Ohio, and most of the remainder to western 
New York, Kentucky, and Indiana. 

The above six States supplied 88.0 percent of the demand for 
domestic crude oil in 1946 and 87.5 percent of the total in 1947. 
Among the remaining States, the most notable gains in crude-oil 
demand in 1947 were 11.5 million barrels for Mississippi, 8.3 million 
for Wyoming, 5.0 million for Colorado, and 4.6 million for New 
Mexico. | | 

STOCKS 


The stocks of all oils amounted to 502.1 million barrels on Decem- 
ber 31, 1947—a decline of 5.0 million barrels in 1947 compared with 
the increase in total stocks of 43.5 million barrels in 1946. | 

Stocks of refined products amounted to 267.1 million barrels on 
December 31, 1947—a decline of 4.8 million during the year. ^Total 
stocks of crude oil increased 0.5 million barrels to a total of 230.7 
million barrels, and stocks of natural gasoline declined 0.7 million 
barrels to 4.3 million barrels. | | 

The total decline in refined stocks of 4.8 million barrels during 1947 
included a decline of 8.5 million barrels 1n distillate fuel oil stocks, & 
decline of 1.4 million in finished gasoline stocks, an increase of 0.6 
million in kerosine stocks, and a gain of 4.5 million barrels in all other 
refined stocks. | | 


Stocks of crude petroleum, natural gasoline, and refined products in the United 
States at end of year, 1948-47 | 


[Thousands of barrels] 
Product 1943 1944 1945 1946 1947 1 

Crude petroleum (refinable): | | 
IN ISSN 47,719 |[ 29 ovo |V 50,276 | 53,113 | 52,864 
Pipe line and tank farm. .............. LL cL... 181,422 | 158,181 | 153,957 | 156,238 | 150,720 
1295 010 - ARR 12,991 | 14105| 14530| 15122| 15,339 
Total refinable.......-.----------------------- 242,132 [220 Bas |} 218,763 | 224,473 |. 224,920 
California heavy crude. ..... PERO een 7,272 6,107 4, 496 5, 703 5, 725 
Total crude petroleum..............-----..___- 249, 404 d SE j 223, 259 | 230,176 | 230,654 
Natural gasoline... -2202o 4,541 | ,P22 ) 4,322 | 4,981| 4,296 
Refined products....................................| 229,302 | 245, 868 | 235,998 | 271,937 | 267, 103 


Grand (Ota) E 483,307 | 477,089 | 463,579 | 507,094 | 502,053 


1 Final figures. 
3 New basis comparable with succeeding years. 
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The failure to increase the stocks of refined products further during 
1947 was particularly significant in view of the unexpectedly high 
demand for heating oils in the winter of 1947-48 and the local short- 
ages that resulted. The decline in distillate fuel-oil stocks occurred 
primarily in the East Coast and Gulf Coast districts and affected the 
available supply of heating oils to meet demand in the East Coast. 

The small total increase of 0.5 million barrels in crude stocks was in 
stocks of domestic crude oil. The principal changes by States of 
origin were gains of 9.7 million barrels for Texas and 2.3 million for 
California. The principal declines were 5.4 million barrels in Illinois 
crude stocks, 3.4 million in Oklahoma stocks, and 1.1 million barrels 
in Kansas stocks. 


PRICES AND VALUE 


The average value of crude petroleum at the well rose from $1.41 
in 1946 to $1.91 in 1947. "The range in value between the more 
important States in 1946 was $1.14 for Wyoming and $3.83 for New 
York. In 1947 the low was $1.68 and the high $4.21 for New York. 
The average value at the well for Texas rose from $1.41 in 1946 to 
$1.95 in 1947. The average value of crude petroleum at the well 
varies with the quality of the oil and the distance from market. 

The posted price per barrel for Pennsylvania Grade (Bradford and 
Allegany districts) was increased six times during 1947 and rose from 
$3.65 per barrel on January 1 to $5.00 per barrel on December 6. 
A typical grade of Oklahoma-Kansas crude (84?-34.9? B.) had a 
posted price of $1.58 per barrel on January 1, rose to $1.83 on March 
10, to $2.03 on October 15, and to $2.53 on December 6. The posted 
price for West Texas crude (30°-30.9° B.) was $1.37 on January 1, 
rose to $1.62 on March 10, to $1.82 on October 15, and to $2.32 on 
December 6. 
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FIGURE 5.—Posted prices of selected grades of crude petroleum in the United States, 1938-47, by months. 
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Value of crude petroleum at wells in theJUnited]States, 1945-46, by States ! 


1945 
State 
Total 
Average Average 
thousands (thousands 

Ce dollars) | Per barrell of dollars) | Per barrel 
So oo. ni a e Lt ie 30, 720 $1. 07 35, 750 $1. 26 
California A PLE 347, 330 1. 06 387, 100 1. 23 
Colorado........._.-_._-._.-.-..----.--_--_----------------- 5,7 1.15 15, 650 1.32 
Ur CES 105, 130 1. 40 119, 720 1. 59 
E AA AS 6,8 1. 42 10, 690 1. 59 
KANSAS: e ta ta ra ec do to 119, 520 1. 24 138, 050 1. 42 
rd AAA A AA 15, 260 1. 48 17, 030 1. 61 

Louisiana: 
Gull Coast: sucia sica a e aces 132, 850 1. 24 163, 570 1. 45 
INOFUNGED ANA A 28, 410 1. 20 , 140 1. 43 
Total Louisiana ------------------------------ eA 161, 260 1. 23 207, 710 1. 45 
M ehan AAA dee toe eege 25, 010 1. 45 27, 1. 62 
RETTEN 19, 240 1.01 30, 130 1, 24 
Montani- ee 10, 810 1. 28 12, 710 1. 44 
vd c edo nthe ao Sees eee aci 370 1. 21 1.35 
New e EE 37, 610 1.01 44, 540 1, 21 
Now d EE 17, 470 3. 76 18, 630 3. 83 
ORIG mM MOT ICE HUE 240 2. 56 7, 710 2. 65 
Oklahoma- eet eect ue ALL De ce i 177, 050 1.27 194, 100 1. 44 
Pennsylvania- A AI A a EE , 680 8. 78 49, 3. 82 

Texas 

EP AAA II ee UE Dil 331, 380 1.31 365, 080 1. 51 
o AAA A 175, 730 1. 00 236, 520 1. 23 
East Toras AAA A A aos , 000 1. 25 175, 140 1. 45 
EE ee 243, 300 1. 25 S 1. 43 
Total Tokas 255 ist MC 914, 410 1.21 | 1,070, 400 1.41 
West Virginia: EA e 9, 620 3. 34 9, 3. 40 
EE GE 36, 610 1.01 44, 430 1. 14 
Other States 2_....- eA eg ee A HERO 240 . 90 1. 04 
d EE 2, 094, 250 1.22 | 2,442, 550 1.41 


1 Figures for 1947 not available when table was complied. 
2 Alabama, Florida, Missouri, Tennessee, and Virginia. 


Posted price per barrel of petroleum at wells in the United States in 1947, by 
grades, with dates of change 


Pennsylvania Grade Oklahoma-Kansas $ 
Corning | 
In South-| Grade in | Western KAN 
Date ts A ck Gr de SE n OC , 

an e- enn- pe e C j ° o o o 

gany dis-| sylvania Co. 34°-34.9° | 36°-36.9 

tricts 1 pipe 
lines 3 

JON DEE $3. 65 $3. 44 $1. 76 $1. 82 $1. 82 $1. 80 $1. 58 $1. 62 
Mar. 1.........-..-- 3.81I.] 38:00] 5:5 GH, ec O, AA | eee 
ET E WEE ps paa 2. 01 2. 07 2. 07 2. 14 1. 83 1.87 
MB8PI. AAA A A 2.35 AMA E EN EE, tose coe 
ADR 1..—— oe 3. 91 Be WO. AAA IO AO IA GE ee hore 
ay 16.............- 4.05 Os OM ACA EIA A: E AA EE 
e EE 4.30 "Wow E AAA A AA EE IAS 
ANG AAA A A 2.00 NAAA A A AE A 
Sept. 1.............- 4. 50 | E hho ee oS cx ce cum RIDERS 
OGG AAN A NOE EE 2. 27 2. 27 2. 39 2. 03 2. 07 
Dec. 8............... 5. 00 4. 70 3. 10 2.71 2.77 2. 89 2. 53 2. 57 


See footnotes at end of table. 


916 


Posted price per barrel of petroleum at wells in the United States in 1947, by 
grades, with dates of change—Continued 
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Panhandle Gulf Coast 
Texas (Car- South 
son, Gray, | West Count Texas 
Date Hutchin- | Texas, |N KS | Duval- | East Dos 
son, and 30?- ang. - Miran- | Texas Conroe Texas | Texas ana 
Wheeler 30.9° 7 30 9? 1 do, 22 YES Tex 8 d 30°- 1 o. 30°- 
Counties), . 22.9? 7 : 30.99 8 | 20.99 8 30,99 9 
35°-35.9° 7 É 
Jan. 1........... $1. 60 $1.37 $1.37 $1. 54 $1. 70 $1. 88 $1. 73 $1. 53 $1. 60 
Mar. 10......... 1. 85 1. 62 1. 62 1. 79 1.95 2. 13 1. 98 1. 78 1. 85 
Oet. 15.......... 2. 05 1. 82 1.82 |: 2.15 2. 33 2. 18 1. 98 2. 05 
Dec. o 2. 55 2. 32 2 94 EE 2. 65 2. 83 2. 68 2. 48 2. 55 
» California 12 
lk Salt 
Rodessa, | Smack- : 
UMS seal a Wyo. | Wyo." Coalinga | Kettle- | Midway- |Wilming- 
i TE |30%-80.9% [36%-36.9911| 2597550 | man | Sunset, | ton, 
: 37°-37.9° | 19°-19.9° | 24°-24.9° 
Jan REN $1. 62 $1. 38 $1. 33 $1. 62 $1. 48 $1. 69 $1. 18 $1. 42 
Mar. 10... 1.87 1. 63 ]. 58 1.87: AA AA WE EE 
Mar E A PA E AA 1. 73 1. 94 1. 42 1. 67 
IMG ep AAC, A A eis IA L0. AA A E 
DR DEE IES MEAN, AAA EAS 1. 99 2. 14 1. 62 1. 87 
EE eege 2. 07 1. 83 1. 78 2207 Lose AAA eae tte AA 
S10 Ox’, AA IPN OT SOREN! POENIS IEA 1.99 |.......... 1. 73 1.87 
A sss 2.57 2.33 2.27 2-Bt E tate d aces cese irs o 
TGC) AAA WEE AA PESCE A 2. 49 2. 64 2. 23 2. 37 


1 The Tide Water Associated Oil Co. 
3 The South Penn Oil Co. 

3 Sohio Corp. 

4 The Ohio Oil Co. 

5 The Pure Oil Co. 

* Standard Oil Co. (Indiana). 


7 Humble Oil & Refining Co. 

8 The Texas Co. 

? Standard Oil Co. of New Jersey. 
10 Arkansas Fuel Oil Co. 

11 Stanolind Oil & Gas Co. 

12 Standard Oil Co. of California. 


REFINED PRODUCTS 
GENERAL REVIEW 


The demand for refined products in 1947 reflects a full year's 
operation in which civilian demand predominated and was made more 
effective by the rapid increase in the number of new motor vehicles 
and heating-oil installations available. Shortages in these facilities 
restricted the expansion in domestic demand for oil in 1946 to & small 

ain, but further improvements in the availability of new equipment 
in 1948 should result in a further substantial gain in the domestic 
demand for oil products. The increased domestic demand for refined 
products—almost 11 percent in 1947—may represent the largest 
annual gain for some time to come, but there should be a further 
steady upward trend in the demand for motor fuel and light heating 
oils. The demand for heavy fuel oil varies more directly with the 
volume of industrial, railroad, and shipping operations and is controlled 
to a greater extent by the relative cost of other competing fuels. 

The supply of refined products is directly related to the volume 
of refinery output from crude oil, the output of light products derived 
from natural gas at natural gasoline and cycle plants, and the imports 
of refined products. | 


PETROLEUM AND PETROLEUM PRODUCTS 917 


Refineries operated close to maximum capacity in 1947, with total 
crude runs to stills averaging 5,075,000 barrels daily compared with 
4,740,000 barrels daily in 1946—a gain of 7 percent. Whereas 
operations in 1946 were sufficiently above current demand to permit 
replenishing depleted stocks of refined products to the extent of almost 
36 million barrels, they fell below current demand in 1947 to the 
extent of a reduction in total refined stocks of about 5 million barrels. 

The production of light products at natural gasoline and cycle plants 
increased from 115.7 million barrels in 1946 to 132.0 million barrels in 
1947—a gain of 14 percent. 

In addition, some benzol from coke ovens is blended with oil 
products, amounting to 2.1 million barrels in 1946 and only 0.7 
million barrels in 1947. The light products from this group are 
primarily blended with motor fuel or marketed as liquefied gases for 
fuel and chemical uses; a small amount of miscellaneous products is 
transferred to other oils. 


Runs to stills and production at refineries in the United States of the various 
refined petroleum products, 1943-47 


[Thousands of barrels] 
Product 1943 1944 1945 1946 1947 1 
Input: 
Crude petroleum: 
Domestic-------------------------- 1,417,559 | 1,622,514 | 1,645,862 | 1,645, 845 1, 754, 987 
A eases 12, 179 43,170 73, 672 84, 352 97, 259 
Total crude petroleum........... 1, 429, 738 | 1,665,684 | 1,719,534 | 1,730,197 1, 852, 246 
Natural gasoline....................... 61, 198 67, 207 70, 324 62, 861 70, 692 
Total input... sles 1,490,936 | 1,732,891 | 1,789,858 | 1,793,058 1, 922, 938 
Output: 

Gasoline 5 aos oooh ahs ete ue 592, 425 722, 718 774, 460 748, 411 814, 841 
Kerosine.------------------------------ 72, 270 78, 344 81, 024 104, 385 | 110, 412 
Distillate fuel 0il........--...-.-.---.--- 211, 516 239, 152 249, 224 287, 896 312, 173 
Residual fuel oil. ...................... 417, 306 461, 455 469, 492 431, 364 447, 795 
Lubricating oil. ....................... 38, 679 41, 106 41, 867 45, 645 51, 765 
s EE 2, 697 883 2, 921 3, 624 
Ee ee 6, 942 9, 017 10, 115 10, 621 12, 077 
Asphbalb EE 37, 162 38, 479 39, 196 44,911 49, 286 

Still gas EEN 86, 755 102, 239 103, 458 88, 136 5, 
E BT EE 2, 295 1, 556 ; 6, 175 . 7,074 
Other finished produets. .............. 9, 660 18, 436 19, 080 22, 530 24, 348 
Unfinished gasoline (net) .............. 1, 009 1, 745 3 4, 802 3 108 984 
Other unfinished oils (net)............. 2, 597 2, 584 3 §, 727 31,615 8 1, 227 
ld SGC A co oae ete 9, 623 13, 177 6, 954 1, 695 4, 222 
Total oUtDUt. ee dees sensns 1, 490, 936 | 1,732,891 | 1,789,858 | 1,793,058 1, 922, 938 


1 Subject to revision. 
2 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of as- 


phalt to the short ton; 3,600 cubic feet of still gas to the barrel. 
? Negative quantity; represents net excess of unfinished oils rerun over unfinished oils produced. 


The imports of refined products into continental United States 
increased from 51.6 million barrels in 1946 to 62.1 million in 1947. 
Residual fuel is the major item and amounted to 44.6 million barrels in 
1946 and 54.3 million in 1947. Most of this residual fuel oil is with- 
drawn from bond duty free for use in bunkering ships engaged in the 
foreign trade. Other imports in 1947 included 4.2 million barrels of 
distillate fuel oil, 1.9 million barrels of unfinished oils, 1.4 million 
barrels of asphalt, and 0.4 million barrels of gasoline. 
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Salient statistics of the major refined petroleum products in the United States, 


1 
45, 334 
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943-47 
[Thousands of barrels] 
Product 1943 1944 1945 
Motor fuel: 
sg eer ee 608,180 | 739,340 | 798, 194 
DM Ores EE E 5, 736 3, 148 1, 807 
EDOS ean te coset a A 51,577 | 100, 537 88, 059 
Stocks, end of year..-.-------.------------------ 68, 405 |4 7 i SE 93, 682 
Domestic demand............................... 568,238 | 632,482 | 696, 333 
Kerosine: 
Production. eege 72, 270 78, 344 81, 024 
TIN POLS EE EE 375 147 
EXPO Sin a ss 4,752 4, 888 6,180 
Stocks, end of year. .....------------------------ 9, 359 11, 150 10, 421 
Domestic demand.-.-.......-.---.---------------- 68, 598 71, 812 75, 573 
Distillate fuel oil: 
o EE 211,516 | 239,152 | 249, 224 
Transfers from crude-..-...---------------------- 3, 070 3, 242 3, 047 
Imports. oeer a 15, 269 7, 022 4, 754 
a rie NE 24, 957 43, 491 33, 496 
Stocks, end of year.............................. 41, 728 38, 333 35, 778 
Domestic demand. .............................. 208,110 | 209,320 , 084 
Residual fuel oil: 
Production... olco sento eUseoRI Hir 417,306 | 461,455 | 469, 492 
Transfers from crude. ...------------------------ 24, 087 28, 515 20, 727 
TM POTtS A E Loe 27, 210 36, 485 31, 648 
POX DOLCS 6. oe oe EE 14, 894 12, 536 11, 669 
Stocks, end of year_.......---------------------- , 484 50, 383 37, 158 
Domestic demand____....----------------------- 467, 008 512, 020 | 523, 423 
Lubricating oil: 
a AAA ee 38, 679 41, 106 41, 867 
o A O 50 09 0S zu ocn E A cut 
EXDORS..22..-2222 2: 2022592 24 04 ees 8, 863 8, 700 6, 575 
Stocks, end of year. ............................. 7, 781 7,815 7,773 
Domestic demand. .............................. 31, 459 32, 363 35, 334 
Wax (1 barre] =280 pounds): 
eg Nd e ME 2, 697 2, 883 2, 021 
up —M———ÁÁ—— À— n PP me 6 
A a EASE 617 580 566 
Stocks, T d UB AAA eee necu see 293 335 293 
Domestic demand. ...................-.........- 2, 002 2, 261 2, 403 
Coke (5 barrels=1 short ton): 
LN th de EE 6, 942 9, 017 10, 115 
q DE 1, 570 1, 045 1, 046 
Stocks, end Of year.. .--------------------------- 1, 291 936 791 
Domestic demand. .............................. 5, 250 8, 327 9, 214 
Asphalt (5.5 barrels «1 short ton): 
Production... 22-095 eee ICRREEEIaAORASCE 37, 102 38, 479 39, 196 
neue A a aa SeS 623 695 809 
EDOS -ernan eee sees eee 544 699 1, 289 
Stocks, end of year...........- ———ÀÜ 3, 098 3, 444 3, 810 
Domestic demand.................... pcm 36, 404 38, 129 38, 350 
Road oil: 
Production 2 nne de scueRi OG REEL EOePE 2, 205 1, 556 2, 686 
Stocks, end of year... ...--.-.-.------------------ 103 189 370 
Domestic demand... 2, 450 1, 560 2, 505 
Still gas: (1 barrel==3,600 cubic feet): Production....| 86,755 | 102,239 | 103,458 
Other finished products: 
Production: 
L. 5 Ee §, 227 8, 563 9, 292 
EE 4, 433 9, 873 9, 788 
Transfers of L. P. G. from natural sona EN 11, 589 16, 796 19, 978 
$ AA AAA 841 893 1, 105 
Stocks. end Of years Ee 794 965 1, 061 
Domestic demand- aooaa 20, 271 34, 108 37, 857 


Eos | AAA | AAA | ene | ene 
AAA AS || re ETD || A | AA TEED | AI 


See footnotes at end of table. 
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Salient statistics of the major refined petroleum. products in the United States, 
1943-47—Continued 


[Thousands of barrels] 
Product 1943 1944 1945 1946 1947,! 

Unfinished gasoline: 

E A 3 1,009 31,745 4, 892 108 3 984 

Stocks, end of eent... 11, 463 13, 208 8, 316 8, 208 9, 192 
Other unfinished oils: 

Rerun (net) ......--.--.-.---2.------------------] 32, 597 3 2, 584 5, 727 1, 615 1, 227 

Transfers of cycle products.....................- 1, 574 1, 821 848 1, 261 1, 704 

äre ui BCEE 366 1,879 

Stocks, end of vear ................-. 2... -.- 41, 074 45, 488 40, 867 41, 401 43, 847 


€—Ó—————— A € E NE E 
AA À Pr À a || eR ES ees 


A A II ene 9, 623 13, 177 6, 954 1, 695 4, 222 


1 Subject to revision. 
2 New basis—to compare with following year. 
3 Negative quantity; represents net excess of unfinished produced over unfinished rerun, 


The yields of refined products from crude oil are the resultant of the 
amount of crude oil run and the shift in the relative demand for the 
various products. The most significant developments in the last 3 
years have been the downward trend in residual fuel-oil yield and the 
upward trend in distillate fuel-oil yields; this corresponds with the 
declining or static demand for residual and the rapid growth in 
distillate demand. Yields of residual fuel oil have decreased from 
27.3 percent in 1945 to 24.9 percent in 1946 and 24.1 percent in 1947. 
Yields of distillate fuel oil have increased from 14.5 percent in 1945 
to 16.6 percent in 1946 and 16.8 percent in 1947. The yield of gaso- 
line has shown less variation owing to the shift from large military 
demand to civilian use and the increasing supply of natural gasoline. 
Gasoline yields have ranged from 40.9 percent in 1945 to 39.6 percent 
in 1946 and 40.2 percent in 1947. As long as required runs are close 
to maximum refinery capacity, sharp seasonal readjustments in yields 
are apt to occur. l 


PARAR 
td. 
940 1941 1942 1943 1944 1945 946 1947 


FIGURE 6.—Yields of principal products from crude oil run to stills in the United States, 1938-47, by months. 


Stocks of refined oils declined from 271.9 million barrels at the 
beginning of 1947 to 267.1 million barrels on December 31, 1947—a 
decrease of 4.8 million barrels during the year. The principal changes 
in 1947 were decreases of 8.5 million barrels in stocks of distillate 
fuel oil and of 1.4 million barrels in stocks of finished gasoline. There 
was no change in residual fuel-oil stocks. Kerosine stocks increased 
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0.6 million barrels, stocks of unfinished gasoline rose 1.0 million 
barrels, stocks of other unfinished oils increased 2.4 million barrels, 
and stocks of lubricating oils rose 1.1 million barrels. 


Percentage yields of refined petroleum products in the United States, 1938-47 


[Computed on total erude runs to stills! 


` Product 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 ! 
Finished products: 
Gasoline: 
Cracked... ee EE 23.2 | 23.9 | 22.7 | 24.4 | 22.3 | 22.0 | 23.2 | 23.3 | 22.5 (2) 
Straight run...................- 21.1 | 21.1 | 20.4 | 19.8 | 17.5 | 15.1 | 162 | 17.6 | 17.1 | (2) 
Total gasoline................ 44.3 | 45.0 | 43.1 | 44.2 | 39.8 | 37.1 | 39.4 | 40.9 | 39.6 40. 2 
Kerosine._._._........._.___..-_-_- 5.51 5.5] 5.71 5.2] 51] 501 4.7 | 4.7 | 6.0 6.0 
Distillate fuel ol ----------- 13.0 | 13.1 | 14.2 | 13.4 | 14.7 | 148 | 144 | 14.5 | 16.6 | 16.8 
Residual fuel oil... 25.3 | 24.7 | 24.4 | 24.3 | 26.9 | 29.2 | 27.7 | 27.3 | 24.9 | 24.1 
Lubricating oil. ................-... 2.6| 28| 28| 28 | 29] 27 | 25] 24 | 2.7 2.8 
53 ak st Ee .1 .1 .1 .2 .2 -2 .2 .2 .2 ei, 
e ERR Ni T .6 .6 .5 .5 ch .6 .6 , V 
RE ado EE 2.1 2.2 2.3 2.6 2.6 2.6 2.3 2.3 2. 6 2.7 
Road ol ................ LL cc LLL .6 .6 .6 .6 .6 SE 1 . 2 .4 .4 
Still ease 5.7 5.5 5.5 5.9 5.9 6.1 6.1 6.0 5.1 4.6 
POOP o3 dc eee da ie .2 .2 .9 .4 .6 -7 1.1 1.1 1.3 1.3 
Unfinished products: 
asollnó. oe eee eso ct ee 4.1] (34) .1 .1 .11 (8) Lt} 4.3) @4 | (5) 
ODO La Obi et ee 4.4 | 4, 4 3] 4.2| 4.3 22 Wi 4.3] 4.1 (8) 
10 A A .4 0 .61 4.1 .4 ei .8 .4 ech .2 


A | — MM 1 M 1e—————. A E nn nn A A 


100.0 ¡100.0 [100.0 [100.0 [100.0 [100.0 [100.0 ¡100.0 {100.0 | 100.0 


1 Subject to revision. 

2 Not separated in 1947. 

3 Less than 0.1 percent. 

4 Negative percentage; represents excess percentage rerun over percentage produced. 
5 Added to finished gasoline production in computing yields in 1947. 

6 Added to crude runs in computing yields in 1947. 


The most critical factor in the position of refined stocks in 1947 
related to the stocks of distillate fuel oil. "Total stocks of distillate 
fuel oil declined,from!59.6 ¿million barrels at the beginning of the year 
to 51.1.million;on December 31, 1947—a reduction of 8.5 million 
barrels. As distillate stocks in California increased 1.5 million barrels, 
the decline east of California was 10.0 million barrels. In the refinery 
districts east of California, the combined stocks of distillate fuel oil 
in the East Coast, Texas Gulf Coast, and Louisiana Gulf Coast de- 
clined 12.6 million barrels in 1947, while stocks in the Indiana- 
p and Oklahoma-Kansas districts increased by 1.8 million 

arrels. 

The average increase of 50 cents per barrel in the value of crude oil 
at the well in 1947 was reflected in price increases for the principal 
refined products. The price of Regular Grade gasoline at Oklahoma 
refineries rose from 6.31 cents per gallon in 1946 to 8.42 cents per 
gallon in 1947.*& The average tank-wagon price of kerosine at Chicago 
rose from 11.37 cents per gallon in 1946 to 13.40 cents per gallon 
in 1947. The average price of a selected bright stock at Oklahoma 
refineries rose from 24.19 cents per gallon in 1946 to 28.84 cents per 
gallon in 1947. The price of Bunker “C” oil at New York rose from 
$1.76 per barrel in 1946 to $2.29 per barrel inf1947. The price of 
No. 2 fuel oil at New York Harbor rose from 5.93 cents per gallon 
in 1946 to 7.02 cents per gallon in 1947. ! 
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FIGURE 7.—Prices of Bunker “C” oil at New York Harbor, bright stock at Oklahoma refineries, tank- 
| wagon Prices of kerosine at Chicago, and Regular Grade gasoline at refineries in Oklahoma, 1938-47, 
, Dy monins. 


The total crude-oil capacity of refineries increased from 5,569,482 
barrels daily on January 1, 1947, to 6,034,252 barrels daily at the end 
of the year. The total capacity in operation increased from 5,336,399 
at the os of the year to 5,825,566 at the end of the year. 
The capacity of all shut-down units declined from 233,083 barrels 
daily on January 1 to 208,686 at the end of 1947. Total capacity 
building on January 1 was reported at 162,200 barrels daily and rose. 
to 367,250 on December 31, 1947. 


Petroleum refinery capacity in the United States, January 1, 1943-48 


Number of refineries Capacity (barrels per day) 
oe O Shut Build Shut 
per- u uild- Shu 

ating | down Total ing Operating down Total Building 

A 386 85 471 1 4, 409, 013 | 492,998 | 4,902, 011 195, 100 
A eee 384 68 452 |.......- 709,382 | 383,641 | 5,093,023 118, 270 
Ur AA ET E 380 33 413 1 5, 077,690 | 223, 463 5, 301, 153 36, 075 
EE 364 29 393 1 , 165 | 229, 691 5, 315, 856 53, 100 
1007 AAA 361 38 399 |........ 5,336,399 | 233,083 | 5,569,482 | 162,200 
GE 352 38 390 2 , 825, 566 | 208,686 | 6, 034, 252 367, 250 


AVIATION GASOLINE 


Aviation gasoline is discussed separately because of the special 
interest in this type of fuel, but all the aviation-gasoline statistics are 
included in the statistics of total motor fuel and gasoline. 

The total demand for Aviation Grade gasoline rose from 15.2 
million barrels in 1946 to 26.7 million in 1947. Exports increased 
from 2.3 million barrels in 1946 to 5.1 million in 1947. Domestic 
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demand rose from 12.9 million barrels in 1946 to 21.6 million in 1947. 
Domestic demand includes reported deliveries for military use, 
amounting to 1.0 million barrels in 1946 and 7.1 million in 1947. 

The total demand for grades of 100-octane and above rose from 
5.8 million barrels in 1946 to 16.5 million in 1947. The total demand 
for all other grades, including components marketed as such, rose 
from 9.4 million barrels in 1946 to only 10.2 million in 1947. The 
rapid gain in the demand for 100-octane and above is indicated by 
the fact that it represented 38 percent of total demand in 1946 and 
62 percent of the total in 1947. 

It should be noted that, in the production figures for aviation gaso- 
line, the item “‘transfers out" represents rejected materials that are 
returned to regular grades of gasoline and that this item should be 
subtracted from the gross production figure to determine net produc- 
tion of marketable grades. 

The figures for aviation gasoline cover only the special grades identi- 
fied as such by the producing companies and do not include automotive 
types of gasoline that may be used by many smaller planes. 


MOTOR FUEL 


The tota] record demand for motor fuel amounted to 780.8 million 
barrels in 1946 and 842.4 million in 1947. Exports rose from 45.3 
million to 47.5 million and domestic demand rose from 735.4 to 794.8. 
Total demand increased 61.6 million barrels, or 7.9 percent, and domes- 
tic demand rose 59.4 million, or 8.1 percent. The gain of 61.6 million 
barrels in total demand in 1947 included an increase of 11.5 million 
barrels in aviation gasoline and of 50.1 million barrels in other grades. 
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FIGURE 8.—Trends of production, domestic demand, exports, imports, and stocks of motor fuel in the 
. United States, 1918-47 
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Production.—The total production of motor fuel rose from 776.6 
million barrels in 1946 to 839.9 million in 1947. "Total production 
includes the gasoline and naphtha produced at refineries from crude 
oil; the total production of light products at natural-gasoline and cycle 
plants less transfers of liquefied petroleum gases sold for fuel or chemi- 
cal uses and some other minor products; and a small amount of motor 
benzol from coke plants that is used for blending. 

In 1947 the production of gasoline and naphtha from crude oil 
amounted to 744.1 million barrels, compared with 685.6 million in 
1946; the net supply from natural-gasoline and cycle plants was 95.0 


Salient statistics of motor fuel in the United States in 1946, by months 


{Thousands of barrels] 


1946 


Jan. Feb. | Mar. | Apr. | May | June | July 


A UA gem 


Production: 
Refinery gasoline: 
Gasoline............................- 53, 087 | 47,211 | 52,910 | 52,396 | 55,999 | 55, 267 270 
Naphtha...--. cic coooo2coccaccue Rien 1,214 | 1,092 | 1,385] 1, 1,614 | 1, 1,651 
Natural gasoline, ete..................... 9,961 | 9,081 | 9,401 | 9,149 | 9,410 | 9,380 9, 439 
Less sales of L. P. G. and transfers of 
cycle productsl 2,315 | 2,083 | 1,979 | 1,863 | 1,956 | 1,865 2, 033 
¡A ok So See ee 240 240 240 150 150 150 150 
Total production....................... 62,187 | 55, 541 | 61,957 | 61,225 | 65,217 | 64,370 | 67, 477 
Daily average...................... 2,006 | 1,984 | 1,999 | 2,041 | 2,104 | 2,146 2, 177 
o A IS O EA MEM OSO DE, EA GES 
e A A eiua aude 4, 974 5,546 | 3,532 | 3,038 | 2,859 2, 752 
Daily aeerage 160 175 9 118 98 95 
Stocks, end of period: 
Finished gasoline........................ 94, 115 | 96, 203 | 95,186 | 90,444 | 85,801 | 83,726 | 79,384 
Natural gasoline......................... 5,034 | 5,843 | 6,658 | 6,982 | 7,004 | 7,343 7, 334 
Total stocks........-------------------- 99, 149 |102, 136 |101, 844 | 97,426 | 92,805 | 91,069 | 86, 718 
Domestic demand............................ 51, 746 | 47,654 | 56,703 | 62,111 | 66,800 | 63,247 | 09,076 
Daily averagoe............................ 1,669 | 1,702 | 1,829 | 2,070 | 2,155 | 2,108 2, 228 
1946—Continued 
— — 1945 
Aug Sept Oct Nov Dec Total 
Production: 
Refinery line: 
Gasoline. ............. LLL c sl... 60, 503 | 57,530 | 58,074 | 57,084 | 59,777 |668, 108 | 685, 560 
AE A 0-0000 1,576 | 1,384 | 1,533 | 1,552 | 1,610 | 17, 442 |. 18, 576 
Natural gasoline, eto. .................... 9,701 | 9,454 | 10,156 | 10,049 | 10, 558 |115, 739 | 112, 004 
Less sales of L. P. G. and transfers of | 
cycle products !.................... 2,198 | 2,193 | 2,568 | 2,714 | 3,009 | 26,776 | 20,826 
TEE 150 150 150 150 150 | 2,070 | 2,880 
Total production....................... 69, 732 | 66, 325 | 67,345 | 66, 121 | 69, 086 |776, 583 | 798, 194 
Daily average...................... 2,249 | 2,911 | 2,172 | 2,204 | 2,220 | 2,128 2, 187 
Ee solls AA LP ode Mir s cR MAS E 1 1, 807 
Lë A 3,945 | 3,925 | 2,676 | 3,249 | 3,938 | 45,334 | 88, 059 
Daily average -0-0 -000MMaMMMMM 1 131 86 1 1 241 
Stocks, end of period: 
Finished geasoline 78, 833 | 78,848 | 77,628 | 79,980 | 84, 534 | 84,534 | 89, 360 
Natural gasoline. ........................ 6, 943 7,060 | 6,312 | 5,487 | 4,981 4, 981 4, 322 
Total stocka LL LL LL LL 85,776 | 85,908 | 83,940 | 85,467 | 89,515 | 89,515 | 93, 682 
Domestic demand............................ 66,729 | 62,268 | 66,637 | 61,345 | 61, 101 [735, 417 | 696, 333 
Daily average....................---.---- 2,153 | 2,076 | 2,150} 2,045 | 1,971 | 2,015] 1,908 
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Salient statistics of motor fuel in the United States in 1947, by months 


[Thousands of barrels] 


1947 ! 


Jan. Feb. | Mar. | Apr. 


Production: 
Refinery gasoline: 
Gasoline. _.......-.--.- 2-22-2222 eee 56, 902 | 52,229 | 57,430 | 54, 127 
Tv dr EE 1,658 | 1,362 | 1,639 | 1,375 
Natural gasoline, etc. _...........--..--_- 10, 571 | 9,864 | 10,953 | 10, 753 
Less sales of L. P. G. and transfers of 
cycle products 3... .......-- 3,307 | 3,050 | 3,401 | 2,931 
IL A A sat 80 80 80 50 
Total production... 65, 904 | 60,485 | 66,701 | 63, 374 
Daily average...................... 2,126 | 2,160 | 2,152 | 2,112 
Er e A A AA, AAA E E DEE 
a AAA stb al cn 3, 268 | 5,033 | 4,532 | 3,862 
Daly averages. 22.2 cK oases cases 105 180 146 1 
Stocks, end of period: 
Finished gasoline. ....................... 90, 300 | 94,985 | 96, 952 | 92, 719 
Natural gasoline........................- 4,794 | 5,010 | 5,265 | 5,604 
ci MAA 95, 004 | 99,995 |102, 217 | 98, 323 
Domestic demand... 57,057 | 50,551 | 59,947 | 63, 406 
Daily aeergage 1,841 | 1,805 | 1,934 | 2,114 
1947 1— Continued 
———————————— ÓRBÁÓPPMRRN 1946 
Aug. Sept. Oct. Nov. Dec. Total 
Production: 
Refinery gasoline: 
Gasoline eier Ne 66, 148 | 63, 361 | 65, 736 | 62, 283 | 65,375 |727, 147 | 668, 108 
Nanbtba 2 2... 1, 256 1, 383 1, 414 1, 340 1, 395 | 17, 002 17, 442 
Natural gasoline, ete ------------------- 11, 204 | 11,046 | 11,635 | 11,901 | 12,307 |132, 000 | 115, 739 
Less sales of L. P. G. and transfers of 
cycle products 2.................... 2,913 | 2,896 3,179 3, 513 3, 987 | 36, 953 26, 776 
A EE 50 50 50 50 50 690 2, 070 
Total production....................... 75, 745 | 72,944 | 75,656 | 72,061 | 75,140 |839, 886 | 776, 583 
Daily average---------------------- 2,443 | 2,431 | 2,441 | 2,402, 2,424 | 2,301 2, 128 
TM DOGS oie se ree eee ee ew 102 IB eee 18 122 
EDOT A eh ae ae lain dud 3,889 | 3,444 | 3,768 | 3,917 | 3,505 | 47,545 | 45, 334 
Daily average ------------------------ 125 115 122 3 11 1 
Stocks, end of period: 
inished gasoline. ........................ 77,190 | 75,882 | 74,710 | 78,669 | 83,111 | 83,111 | 84,534 
Natural gasoline......................... 5,017 | 4,456 | 4,221 | 4,266 | 4,296 | 4,296 4, 981 
Total stocks................. LL LLL. 82, 207 | 80,338 | 78,931 | 82,935 | 87,407 | 87,407 | 89,515 
Domestic demand_..___......-..------------- 72,089 | 71,384 | 73,295 | 64,158 | 67, 285 |794, 807 | 735, 417 
Daily aeerage -2-an 2,825 | 2,379 | 2,364 | 2,139 | 2,170 | 2,178 2, 015 


1 Subject to revision. 
3 Includes L. P. G. sales for fuel and chemical uses. 


million barrels, compared with 88.9 million in 1946; and the amount 
of benzol used was 0.7 million barrels, compared with 2.1 million in 
1946. The total refinery output of gasoline includes the amount pro- 
duced from crude oil plus the amount of light products from the other 
sources that is received for blending and shown in the refinery input. 

The total output of gasoline at refineries amounted to 814.8 million 
barrels in 1947, including 744.1 million derived from crude oil and 
70.7 million of natural gasoline and other light products received for 
blending. ` ` 
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Yields.—The average refinery yield of gasoline and naphtha from 
crude oil reached a high of 45.0 percent in 1939. With the expansion 
of heavy fuel-oil requirements during the war it declined to 37.1 
percent in 1943 and then rose to 40.9 percent in 1945, at the peak of 
aviation-gasoline production. It dropped to 39.6 percent in 1946 
and rose to 40.2 percent in 1947. The yield of gasoline tends to 
fluctuate materially during the year, declining in the winter when 
fuel-oil demand is at a peak and rising in summer when motor-fuel 
demand is greatest. | 

Domestic Demand.—The domestic demand for motor fuel set a new 
record in 1947, increasing &bout 8 percent from a total of 735.4 
million barrels in 1946 to 794.8 million in 1947. "The daily average 
domestic demand by quarters in 1947 was 1,862,000 barrels daily in 
the first quarter, showing a gain of 7.4 percent compared with the 
same period of 1946; 2,259,000 barrels daily in the second quarter, & 
gain of 7.0 percent compared with 1946; 2,358,000 barrels daily in the 
third quarter, or 9.5 percent greater than in 1946; and 2,225,000 
barrels daily in the fourth quarter, or 8.3 percent above the same 
period of 1946. "The percentage of the total domestic demand for the 
year was 21.1 percent in the first quarter, 25.9 percent in the second 
quarter, 27.3 percent in the third quarter, and 25.7 percent in the 
fourth quarter. 

The annual survey of the Public Roads Administration analyzed 
civilian motor-fuel consumption based on the tax returns of the 
various States. This survey showed a total gasoline usage of 762.8 
million barrels in 1947, including & highway use of 671.8 million, non- 
highway uses of 82.5 million, and losses of 8.5 million barrels. An 
increase in "— use of 10 percent is indicated in 1947 compared 
with 1946. The difference between this survey and the Bureau of 
Mines domestic demand was 32 million barrels, which includes deliv- 
eries for military purposes, some additional losses, and probably a 
considerable amount of naphtha used for industrial purposes. | 

Production and Consumption by States.—' The table showing the 
production and consumption of gasoline by States is designed to 
indicate roughly the arcas of surplus production and deficit supply. 
The refinery production used is compiled from reports to the Bureau 
of Mines, and the consumption figures are compiled from State tax 
reports by the American Petroleum Institute. The production figure 
used does not include the natural gasoline blended or used outside 
refineries; and the consumption figure, while it includes military 
deliveries, is about 15 million barrels less than the total domestic 
demand figure for 1947. 

In 1947, the refinery production figure by States amounted to 814.8 
million barrels and the consumption figure to 779.4 million barrels. 
The production figure includes & considerable part of the gasoline 
for export. A study of the table reveals that the Gulf Coast States 
were the largest surplus producers in 1947, with a refinery output of 
about 307 million barrels and a consumption of only 84 million. 
The surplus of 223 million barrels gives rise to the major Gulf-East 
Coast tanker movement, to some of the largest gasoline pipe-line move- 
ments to the Middle Western States, and to & major part of the 
gasoline exports. 
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Production and consumption of gasoline in the United States, 1945-47, by States 


[Thousands of barrels] 
1945 1946 1947 1 
State S : 
Produc- ums Produc- SE Produc Ed 
tion tion 2 tion tion 2 tion tion ? 

IT (3) 7,318 (3) 9,374 (3) 10, 409 
RE EIA EAS Ee LO reet 4, 084: |__.-..-.-- 4, 531 
IT O 3, 668 5, 117 1 6, 543 4,708 | 7,169 
Ceaiätornig c LLL c e cL. 1121,094 | 65,760 |4110,372 | 75, 461 | 4 122, 888 81, 144 

Colorado: NA eaen 2, 568 7,06 8, 051 2, 657 8, 
Connecticut. .......... 222 Lc Lc ccc loco 7,143 1:7: 9, 156 |.......... 10, 037 
RE oi eth a es | nocent 1,308 |.......... 1,6000. [Le esses 1, 859 
District of CGolumbia Lo... 2, 811 d. uu 3,470 |.......... 3, 764 
Florida A IS A ER 10, 184 |.......... 13, 011 A 15, 539 
e A 5 8, 268 9,947 | 56,635 | 12,919 | 57,461 14, 045 
TA A A NN 6 2, 704 3, 520 (6) 3, 946 
A EE 754,582 | 30,315 | 753,806 | 39,141 | ? 58, 979 43, 106 
¡E AA 43, 825 18, 039 44, 874 21, 158 46, 077 22, 996 
AL A RAN EE 14, 239 |.........- 17,855 |...------- 18, 784 
Kansas c c csse sse esc ln 833,353 | 11,757 | $34,630 | 14,202 | 937,914 15, 238 
Kentucky AAA ere 99 440 8, 729 98,178 9, 761 9 9, 763 10, 809 
LOUISIANA EE 3 52, 457 7,519 | 3 53,615 8,961 | ? 63, 143 9, 917 
E AAA O A 3, 466 |_..-_----- 305 eee sess 4,776 
Maryland. ooo 5 7, 831 (5) 9, 055 (5) 9, 949 
Massachusetts. ..------------------------- 10 5, 679 14,270 | 1 2, 865 17, 10 3, 606 19, 543 
MICHIGAN WEE 10, 381 27, 896 8, 998 34, 650 10, 632 38, 605 
Minnesota II O (7) 12, 835 (7) 16, 949 182 
äer Ve AS E (2) 5, 608 (3) 7, 264 (0 8, 021 
Missouri. ........-..........-----.----.--- (8) 14, 521 (8) 19, 404 | (8) 21, 358 
Montana. MT 3, 973 3, 162 4, 242 4,172 4, 042 4, 482 
et EE € , (8) 7, 796 8, 794 
A A E EEN 1, 233 e AA 1,424 A 1, 520 
New Hampshire. ................ Ll cL] c. LLL. 1, 822 |.........- 2, 469 |.......... 2, 097 
New Ierseng... 31,871 | 17,811 | 28,615 | 22,267 | 32,555 24, 454 
New Medien... 2, 010 3, 096 1, 905 3, 899 1, 845 4, 274 
New York Lc cL LLL Lc Lll. 9, 632 35, 500 9, 792 46, 328 9, 446 50, 509 
Northern 1L972 |... 5.154 1. cu 16, 689 
North Dakota LLL LLL] LLL LLcll. 544 | .........| 5,4834 |.........- 5, 604 
(PUO MN EREMO 34, 601 38, 411 35, 125 38, 757 34,179 42, 259 
A Me EE EE 39, 393 13, 619 36, 463 12, 492 39, 667 13, 840 
UK e esac eit A sees LP 6, 662 |.......... 9, 066 |.......... 10, 315 
Pennsylvania... ee 56, 993 30, 083 60, 662 39, 559 64, 238 43, 189 
Rhode Island. coco... (10) 2, 965 (10) 3, 229 (10) 3, 516 
South Carolina. .......................... (5) 5, 628 (5) 7, 426 (5) 8, 315 
South Dakota EES bocce 4,013 |.......... 4, 992 |.......... 5, 364 
Tennessee- cenit ERE Een mes (° 9, 113 (9) 11, 827 (9) 12, 593 
E A 234, 7 6,583 | 225, 693 ; 934 55, 393 

Uth ni I. 6) 2,865 | (5 3,573 | (9 3, 
Vormont ARA A A 1,300 | ccc. cote , 840 |.......... 2, 033 
IIA A A 11, 002 |.......... 13,367 |.......... 14, 575 
Washington... (4) 9, 974 (4) 12, 562 (4) 13, 765 
West Virginia. -........ 222-2222. 2, 566 4, 508 2, 299 6, 212 2, 206 6, 873 
WISCONSIN EENEG (7) 13, 853 (7) 17, 592 (7) 19, 217 
Ke ee 6 13, 313 1,793 | *12,715 2, 253 | 0614, 841 2, 650 
i10] BEE 774,400 | 581,788 | 748,411 | 710,111 | 814,841| 779,410 


t Subject to revision. | 

3 American Petroleum Institute, 

3 Alabama and Mississippi included with Louisiana. 

* Washington included with California. 

5 Maryland and South Carolina included with Georgia. 
* Idaho and Utah included with Wyoming. 

? Minnesota and Wisconsin included with Illinois. 

§ Missouri and Nebraska included with Kansas. 

$ Tennessee included with Kentucky. 

10 Rhode Island included with Massachusetts. 


The Atlantic Coast States produced only 117 million barrels in 1947 
but consumed 245 million, with a deficit of 128 million—primarily 
supplied by the Gulf—East Coast tanker movement. | 

The States north of the Gulf coast and between the'Atlantic States 
and the Mountain States produced 244 million barrels of gasoline and 
consumed 311 million—the deficit being supplied by pipe-line move- 
ments, river shipments, and tank-car shipments from the Gulf coast. 
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The Mountain States produced 23 million barrels of gasoline and 
consumed 28 million—the deficit being supplied from the east or from 
California. 

Production in the Pacific Coast district amounted to 123 million 
barrels in 1947, and consumption in the five States was 111 million 
barrels. The surplus was available for export or shipment to the 
Mountain States. 

Methods of Distribution.—The total quantity of motor fuel delivered 
from pipe lines in 1947 amounted to 244.1 million barrels compared 
with 218.8 million in 1946. These totals represent about 30 percent 
of the total refinery production of gasoline in 1947 and 29 percent of 
production in 1946. The total stocks held by pipe lines, including 
working tanks and line fill, were 9.3 million barrels at the beginning 
of 1947 and 9.0 million barrels at the end of the year. The indicated 
shortage or loss resulting in the pipe-line movement was 1.1 million 
barrels in 1947 compared with 0.8 million in 1946. The tanker and 
barge movement of gasoline from the Gulf coast to east coast ports 
amounted to 132.6 million barrels in 1947 compared with 124.0 
million in 1946. 


Shipments of motor fuel by pipe lines in the United States in 1947, by months 


[Thousands of barrels] 


1947 


— | MÓÓÀÀ | ES | | ORNS | NS | TS | EN A. 


Motor fuel turned into lines.................. 17,363 | 15,228 | 19,128 | 18,954 | 21,299 | 21,869 | 22,049 


Motor fuel delivered from lines............... 16,307 | 14,674 | 19, 060 | 18, 906 | 22,457 | 22,294 | 22,651 
Shortage (or overage)------------------------- 167 (8) 34 84 80 91 76 
Stocks in lines and working tanks, end of 

IDODUD a t.e A e E 10,149 | 10,711 | 10,745 | 10,709 | 9,471 8, 955 8, 277 


1947—Continued 


1946 
Aug. | Sept. Oct. Nov. | Dec. | Total 
Motor fuel turned into lines... ................ 23,195 | 21,760 | 22,331 | 20,762 | 21,033 |244, 971 | 218,174 
Motor fuel delivered from lines............ --.| 22,690 | 21,792 | 22, 722 | 20,305 | 20, 288 |244,146 | 218, 756 
Shortage (or overgage). LLL. 112 123 124 99 69 | 1,051 701 
Stocks in lines and working tanks, end of 
MONO EE 8,670 | 8,515 | 8,000 | 8,358 | 9,034 | 9,034 9, 260 


Stocks.—Stocks of gasoline as reported include stocks held at 
refineries, bulk terminals, and pipe lines but do not include stocks in 
the smaller distribution plants or stocks held by consumers or in 
military custody. | 

Stocks of finished gasoline declined 1.4 million barrels in 1947 from 
a total of 84.5 million barrels on the first of the year to 83.1 million on 
December 31. Stocks of natural gasoline and cycle products also 
declined during the year from 5.0 million barrels to 4.3 million. 
Stocks of unfinished gasoline increased from 8.2 million barrels at the 
beginning of 1947 to 9.2 million barrels at the end of the year. 

The small decline in gasoline stocks during 1947 can be attributed 
to the relatively greater increases in the demand for other light 
produets and the necessity of operating refineries close to capacity 
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to meet the large increase in the total demand for all oils. The change 
in finished-gasoline stocks by quarters in 1947 included an increase of 
12.4 million barrels in the first quarter, a large decline of 15.8 million 
in the second quarter, a small decline of 5.3 million in the third quar- 
ter, and a gain of 7.2 million barrels in the last quarter of the year. 
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FIGURE 9.—Stocks of finished gasoline in the United States, 1044-47, by months, with figures representing 
days’ supply at certain periods; also stocks of distillate fuel oil, 1944-47, by months. 


Days’ supply of motor fuel on hand in the United States at end of month, 1945-47 ! 


1045 1946 1947 1 
Month i . 
Fin Total | Fin- Total | Fin- Total 
ished [Natural] motor Natural motor | ished |Natural| motor 
gasoline|£25011N8| fuel |gasoline|8290"ne] fuel jgasoline|® fuel 

January...............-.-..- 39.1 2.0 41.1 50.1 2.7 52.8 45.5 2.4 47. 9 
February..................-. 39. 1 2.1 41.2 48. 0 2.9 50. 9 45.7 2.4 48.1 
E EE 35. 9 1.9 37.8 43.5 3.0 46.5 43. 2 2.4 45.6 
Ee Ee 34. 1 2.0 36.1 40.1 3.1 43. 2 38. 6 2.3 40. 9 
NIBUS I c ocior Et 32. 8 2.1 34. 9 38. 9 3. 2 42.1 34. 4 2.2 36. 6 
Y EES 31.6 2.0 33. 6 36.1 3.2 39.3 32.3 2.2 34.5 
DU E aes 31.6 1.8 33.4 34. 8 3. 2 38. 0 31.5 2.1 33. 6 
August ooo 32.3 1.8 34. 1 35.7 3.2 38. 9 31.0 2. 0 33. 0 
September.................. 34. 9 2.1 37.0 35.3 3.1 38. 4 30. 5 1.8 32. 3 
October. oo 2... 36. 1 2.1 38. 2 36.1 2.9 39. 0 32.9 1.9 34. 8 
November.................- 44. 2 2.4 46. 6 38. 1 2.6 40.7 34. 4 1.9 36. 3 
December.................. 48. 9 2.4 51.3 43.4 2. 6 46. 0 40. 5 2.1 42.6 


1 Stocks divided by the daily average total demand (domestic demand plus exports) fer succeeding month, 
2 Subject to revision. | y 
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The principal changes in stocks of finished gasoline by refinery 
districts in 1947 were increases of 1.3 million barrels in the Texas Gulf 
and 0.7 in the East Coast. Declines occurred in the other districts, 
including 1.0 million in the Indiana-Illinois district, 0.7 million in the 
Texas Inland, 0.5 in the Louisiana Gulf district, and 0.4 million barrels 
each in the Oklahoma-Kansas-Missouri, and California districts, and 
0.3 million in the Appalachian district. 

Stocks may be expressed in terms of days’ supply by dividing the 
stocks at the end of a month by the daily average total demand for 
the succeeding month. Using this basis, the stocks of finished gasoline 
represented 43.4 days’ supply in December 1946 and 40.5 days’ supply 
in December 1947. 

Prices.—Gasoline prices followed the upward trend in crude-oil 
value in 1947. The ayerage price of Regular-Grade gasoline at Okla- 
homa refineries rose from 6.31 cents per gallon in 1946 to 8.42 cents 
in 1947. In 1947 the average price per gallon was 7.25 cents in Janu- 
ary and February; rose to 7.80 cents in March and to 8.13 cents in 
April; continued to rise in May, June, July, and August, and reached 
8.69 cents in September; rose to 9.09 cents in October, and 9.13 cents 
in November; and jumped to 10.30 cents per gallon in December 
with the last major increase in the price of crude oil. | 

The average dealers! net price for Regular-Grade gasoline (exclu- 
sive of tax) 1n 50 representative cities in the United States supplies 
an index of gasoline prices at the wholesale level. This average price, 
according to the American Petroleum Institute, rose from 10.40 
cents a gallon in 1946 to 12.33 cents in 1947, an increase of 19 percent 
for the year. Starting at 11.27 cents on January 1, 1947, the price 
rose sharply to 12.46 cents by April 1, and reached 12.69 cents. by 
September 1 and 13.14 cents per gallon by December 1. In the 
same series, the average.service-station price, including State and 
local taxes but not the Federal tax, rose from. 19.27 cents per gallon 
in 1946 to 21.61 cents in 1947. Including the Federal tax of 1.50 


Average monthly prices of gasoline in n United States, 1946-47, in cents per 
gallon 


B Ave. 
Jan. | Feb.| Mar.| Apr.| May/June! July| Aug.| Sept.| Oct.¡Nov.|Dec.| for 
year 


a epee A eee | eee | ements xd Ld Ed ee gp 


1946 
Monthly average at refineries l i 
in Oklahoma, 73-75 octane !.| 5.72| 5.62) 5. 50| 5.52] 5.72| 5.90| 6.15] 6.88) 7.12! 7.13| 7.14] 7.25| 6.31 
Average of 50 cities on Ist of 
month: 2 
Dealers’ net (ex. tax)...... 10.07, 9.99] 9.86] 9. 86| 9.89! 9. 90| 9. 99/10. 67| 11. 10/11. 13/11. 12/11. 18] 10. 40 
Service station (including 
State and local taxes " 
33) BEE 18. 74/18. 71|18. 72118. 69/18. 70|18. 72/18. 77119. 67| 20. 10}20. 08/20. 11/20. 20] 19. 27 


1947 


Monthly average at refineries | 
klahoma, 73-75 octane !_| 7.25| 7.25| 7.80| 8.13| 8.19| 8.25| 8.34| 8.66| 8.69| 9.09| 9. 13/10. 20 8.42 
Average of 50 cities on Ist of l | 
month: 2 » ' 
Dealers’ net (ex. tax)...... 11. 27111. 41/11, 42/12, 46/12. 47/12. 43/12. 44112. 56| 12. 69/12. 59/13, 03/13. 14} 123. 33 
Service station (including 
State and local taxes | 
VW) vec e. reu Ser E 20. 23/20. 34/20. 43/21. 67/21. 67/21. 72/21. 83/21. 98| 22. 15122. 10/22. 57122. 65| 21, 61 


1 National Petroleum News. 
3 American Petroleum Institute; compiled by The Texas Co. 
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cents per gallon, the average price to the consumer rose from 20.77 
cents per gallon in 1946 to 23.11 cents per gallon in 1947. The 
average of all taxes for the year, shown in the 50-city survey, was 6.08 
cents per gallon in 1946 and 6.18 cents in 1947. The Federal tax 
remained the same at 1.50 cents per gallon, so that the small increase 
was all in State and local taxes. 

Exports.—Exports of motor fuel (including shipments to noncon- 
tiguous Territories) rose from 45.3 million barrels in 1946 to 47.5 
million in 1947. The exports of aviation gasoline, included in the 
total, rose from 2.3 million barrels in 1946 to 5.1 million in 1947. 
The shipments from continental United States to noncontiguous 
Territories rose from 3.5 million barrels in 1946 to 5.0 million in 1947. 
These figures indicate that all the gain in total exports was due to 
the increase in aviation-gasoline export and that most of the gain in 
exports by destination was to the noncontiguous "Territories. 

Exports of motor fuel to Europe declined from 26.2 million barrels 
in 1946 to 22.9 million in 1947. Shipments to the United Kingdom 
rose from 12.6 million barrels in 1946 to 15.9 million in 1947 while 
shipments to France declined from 5.5 million in 1946 to 2.6 million 
barrels in 1947. Exports of motor fuel to Canada increased from 4.7 
million barrels in 1946 to 6.1 million in 1947. Exports to Australia 
and New Zealand rose from 2.5 million barrels in 1946 to 3.8 million 
in 1947. 

KEROSINE AND RANGE OIL 


The domestic demand for kerosine continued to expand noticeably 
in 1947, while exports declined. The production of kerosine during 
the year was adequate to cover all requirements plus a small quantity 
added to stocks. The salient factors for kerosine in 1947 differed 
from those prevailing in 1946, when production not only satisfied 
greatly increased domestic and export demands, but there was in 
addition & large volume diverted to storage. 

An unusual gain (29 percent) in kerosine production in 1946 was 
not repeated in 1947, as the total—110,412,000 barrels—was only 6 
percent over the 1946 quantity of 104,385,000 barrels. The increase 
in 1947 was the result of higher crude runs (7 percent over the 1946 
volume), while the above-average expansion in kerosine production 
in 1946 was due mostly to a higher yield (6.0 percent in 1946 com- 
pared with 4.7 percent in 1945), as crude runs at refineries for 1946 
were only slightly above those of the preceding year. 

Gains in kerosine production were reported for all refinery districts 
in 1947 except the Oklahoma-Kansas-Missouri and Texas Gulf 
Coast areas. Outstanding percentage gains in kerosine output in 
1947 were indicated for the Indiana—Illinois-Kentucky, Texas Inland, 
Arkansas and Louisiana Inland, and California refinery districts. It 
should be added, however, that for these several areas only the 
kerosine produced in the Indiana-Illinois-Kentucky group of States 
is relatively important in volume, and there the gain in 1947 (due to 
increased crude runs and a higher percentage yield) was 21 percent 
over the 1946 total. About 16 percent of all the kerosine made in 
1947 was credited to the Louisiana Gulf Coast district; and there, 
although the 1947 percent yield was lower, the output increased by 
9 percent owing to greatly stepped-up crude runs to stills. Similar 
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conditions (a lower percentage yield coupled with increased crude 
runs) prevailed in the East Coast district, and there the kerosine pro- 
duction in 1947 showed a 3-percent gain over 1946. The small 
declines in kerosine production in 1947 for the Texas Gulf Coast 
area (3 percent below 1946) and the Oklahoma-Kansas-Missouri 
area (4 percent under 1946) were, for both districts, the result of 
lower percentage yields, as crude runs increased. There were 8-per- 
cent and 10-percent gains in kerosine outputs reported cg iden d 
for the Appalachian and Rocky Mountain districts in 1947, althoug 
the quantities involved were relatively small. 


Salient statistics of kerosine in the United States, 1946-47, by months and districts 


Production Yield Domestic de- | Stocks (thou- 


(percent) En ee sands of barrels) 


(thousands of 
Month and district barrels) 


A ES Ecc ner d 


1946 | 19471 | 1946 |19047!| 1946 | 1947 1 1946 1947 ! 


EERE p——— —— | quero | eee | cee Ed Ed 


By months: 


EEN ee 9,688 | 9,415| 6.9| 6.4 | 11,167 | 12,325 | 8,330 | 13,732 
AI 9,506 | 9,243 | 7.3 | 6.8 | 9,585 | 10,532 | 7,848 | 11, 493 
E A eos 9,852 | 9,476 | 6.8 | 6.3 7,958 | 10,078 | 9,292 9, 811 
mike 8,3 8,854 | 60| 6.3 | 5,994 | 8,082 | 10,992 | 9,625 
|LCV NER a ti 8,887 | 9,284 | 6.0 6.1 6, 338 6,068 | 12, 741 12, 
EA tse kee 8,376 | 8,717 | 5.8 | 5.7] 5,185 | 5,910 | 14,318 | 14, 
July e 8, 43 9,117 | 5.6 | 5.6 | 5,338 | 5,348 | 16,403 | 17,651 
August o ae 8,179 | 8970 | 5.4 | 5.5| 4,321 | 5,447 | 19,458 | 20, 
September. 7,825 | 8,547 | 54] 5.4 | 5,288 | 6,580 | 21,251 | 22,276 
d le A A A ] 9,308; 5.8| 5.6] 7,502 | 8,163 | 21,978 | 22,750 
November..........................- 7,893 | 9,352 | 5.0| 5.9 | 8,899 | 11,070 | 20,528 | 20,626 
December- EE 8,782 | 10,129 | 5.9 | 6.1 | 11,513 | 12,904 | 17,081 | 17,722 
Tolo tad 104, 385 |110,412 | 6.0 | 6.0 | 89, 088 |102, 507 | 17,081 | 17,722 
By districts: 
East Coast. ..........--..-.----.---- 13,832 | 14,257 | 50] 48 7, 806 4,177 
Appalachian......................... 3,309 | 3,570| 5.9| 5.9 477 
Indiana-Illinois-Kentucky, etc. ----- 15, 156 | 18,324 | 5.4 | 6.1 2, 006 2, 861 
Oklahoma-Kansas-Missouri, etc....| 9,116 | 8,792 | 6.6 | 5.7 gn 343 
Texas Inland........................ 4,673 | 5,477 | 59] 6.5 402 554 
Texas Gulf Coast... ................- 35,284 | 34,119} 8.3] 7.8 (2) (2) 2, 921 2, 478 
Louisiana Gulf Coast................ 15, 954 | 17,304 | 13.2 | 12.4 ], 436 1, 801 
Arkansas-Louisiana Inland, and 
Mississippi- ----------------------- 2, 067 2,578 | 9.4 | 10.4 358 | 261 
Rocky Mountain.................... 1, 136 1, 250 2.4 2.4 106 169 
California... ........-.-..-.---------- ,858 | 4,651 | 14] 1.5 598 | 1,172 
Total costas ds 104,385 {110,412 | 6.0 | 6.0 | 89, 088 |102, 507 | 17,081 | 17,722 


1 Subject to revision. 
2 Figures not available. 


A marked gain in the domestic demand for kerosine, evident in 
1946 when requirements were 18 percent over 1945, was repeated in 
1947 as the indicated total of 102,507,000 barrels was 15 percent above 
the corresponding demand of 89,088,000 barrels for 1946. This 
active domestic market for kerosine is continuing, as the demand 
through May 1948 is in turn 15 percent above the comparative total 
of 1947. The domestic demand for kerosine cannot be shown by 
refinery districts, as the interdistrict movements and import and 
export totals for the individual areas are not readily available. 

Exports of kerosine, which registered large gains in both 1945 and 
1946, declined from 8,637,000 barrels in 1946 to 7,264,000 in 1947—a 
shrinkage of 16 percent. The larger share of the kerosine shipped 
abroad was credited to the United Kingdom; however, consignments 
to that destination dropped from 3,013,000 barrels in 1946 to 1,429,000 
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in 1947. In contrast, kerosine exports to Canada rose noticeably 
from 602,000 barrels in 1946 to 3,300,000 in 1947. Shipments of 
kerosine to most other countries declined sharply in 1947 compared 
with 1946. 

Sales of kerosine in the United States, 1945-46, by regions, States, and uses! 


[Thousands of barrels] 


Soldasrangeoil| Tractor fuel All other uses Total 
Region ? and State 
1945 1946 1945 1946 1945 1946 1945 1946 
Pacific Coast: 
California. 381 250 24 | ......- 1,286 | 1,221 | 1,691 1, 471 
Oregon. ooo 32 AD ener a EE 15 19 
Washington....................- 32 46 Lo 226 297 258 343 
Arizona. o ooo. 97 31 e CENE 113 112 141 143 
Nevada. ` 3 EE E A 13 15 16 17 
Rocky Mountain: 
Idaho o ooo T 13 12 11 41 45 60 69 
Montana... 30 48 51 70 56 63 137 181 
W yoming....................... 10 19 22 21 27 25 59 65 
¡1 AAA EET EEA 6 11 7 18 18 31 36 
Colorado. -2-2-2-2 40 65 60 107 81 83 181 255 
New Medien. 0... 89 142 51 48 84 99 224 289 
North Central: 
North Dakota `. 97 113 184 193 94 126 375 432 
South Dakota ` `. 103 138 149 192 91 112 343 442 
Minnesota. ....................- 381 515 237 245 450 478 | 1,068 1, 288 
Nebraska. ` 260 335 143 173 211 241 614 749 
TOW Scie EG areca ek eles 347 415 831 896 624 777 | 1,802 2, 088 
Wisconsin. .....................- 3 369 384 442 474 571 1, 158 1, 382 
Illinois. 2-2. ee. 1,822 | 2,138 451 516 | 1,772 | 2,049 | 4,045 | 4,703 
Indiana........................- 31 256 278 | 1,123 | 1,221 | 1,693 1, 898 
AMichiean. --------------- 429 570 467 513 820 915 | 1,716 1, 998 
Deeg 559 731 197 248 552 611 1, 308 1, 590 
Kkentucks. 133 197 112 103 605 693 8 993 
Tennessee 386 449 178 194 728 803 | 1,292 1, 446 
South Central: 
issouri- -2-an 557 660 174 213 817 982 1, 548 1, 855 
e AA 179 217 274 351 353 457 806 1, 025 
ln AA 1,092 | 1,362 788 849 | 2,628 | 3,016 508 5, 227 
Oklahoma...................... 274 38 251 284 712 1, 237 1, 557 
Arkansas.___.......__._._____.-- 369 466 230 263 625 815 ; 1, 544 
Louisiana- ...................... 203 253 224 238 827 | 1,031 | 1,254 1, 522 
Mississippl...................... 96 127 165 203 661 764 991 
labama. ....................... 186 240 118 1098 540 685 844 1, 034 
New England: 
BING T 1,402 | 1,636 5 6 48 56 | 1,455 | 1,698 
New Hampshire................. 839 982 1 2 11 21 851 1, 005 
Vermont. ......................- 442 505 2 2 62 78 506 585 
Massachusetts. 10, 785 | 12,838 |...... E eee 433 478 | 11, 218 | 13,316 
Rhode Island.................... : 2, 423 disco d. 65 2, 116 2 
Connecticut....--...----.------- 3,651 | 4,219 |........ 1 95 118 | 3,746 4, 338 
Middle Atlantic: 
New York 220222 -. 6,994 | 8,204 76 78 | 1,099 | 1,189 | 8,169 9, 471 
New Jersesg 3,545 | 4,195 52 65 | 1,040 | 1,174 | 4,637 5, 434 
Pennsylvanía-.-...-------------- 1,354 | 1,658 95 112 | 1,172 | 1,297 | 2,621 3, 067 
Delaeware ------------ 3 172 1 1 64 76 197 249 
Mareland ooo 691 807 9 17 550 614 | 1,250 1, 438 
District of Columbia... ......... 125 155 1 1 88 110 214 266 
South Atlantic: | 
Virginia- Lc c.l 419 526 19 26 667 771 | 1,105 1, 323 
West Virginia. .................. 41 61 11 10 172 234 224 305 
North Carolina............. T 858 | 1,075 109 114 681 758 | 1,648 1, 947 
South Carolina.................. 320 410 79 91 566 680 965 1, 181 
Georgia- .----------------------- 394 536 104 131 580 609 | 1,078 1, 276 
Florida................ DEIN 756 961 139 120 642 844 | 1,537 1, 925 
Total 2 dec ipt dus udis 43,540 | 52, 105 | 6,747 | 7, 544 | 24,689 | 28, 441 | 74,976 | 88,090 


_1 Figures for 1947 by States not yet available. 
zi States are grouped according to petroleum-marketing territories rather than to conventional geographic 
regions. 


À large gain in stocks of kerosine realized in 1946 was not repeated 
in 1947, as the year-end total of 17,722,000 barrels was only slightly 
above (4 percent) the 1946 quantity of 17,081,000 barrels. Kerosine 
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held at refineries of 9,940,000 barrels at the end of 1947 was 2 percent 
above the 1946 item of 9,772,000 barrels. "The gain for quantities re- 
ported at bulk terminals was at a higher rate—about 7 percent—or 
from 7,309,000 barrels at the close of 1946 to 7,782,000 for 1947. 
Kerosine in storage at the end of 1947 represented a 33-day supply for 
both the domestic and export markets at the January 1948 rate of 
demand. This is a decline from 1946, when the year-end inventory 
was sufficient for 41 days. 

Kerosine stocks declined in 5 of the 10 refinery districts in 1947, 
which is somewhat different from what happened in 1946, when all 
areas of the country reported increased inventories. Kerosine stored 
in the Indiana—Illinois-Kentucky district continued to mount, and 
the 1947 year-end total of 2,861,000 barrels was 43 percent above the 
1946 item of 2,006,000 barrels. Incidently, kerosine stocks held in 
the area increased from 12 percent of the national total in 1946 to & 
16-percent share in 1947. Year-end stocks of kerosine in the Louisiana 
Gulf Coast, a supply area, rose by a quarter from 1,436,000 barrels 
in 1946 to 1,801,000 in 1947, while in contrast, inventories in the 
Texas Gulf district —the most important supply area—declined by 15 
percent from 2,921,000 barrels in 1946 to 2,478,000 in 1947. Kerosine 
stored in the east coast, an important consuming area, which doubled 
in 1946, dropped from 7,806,000 barrels in 1946 to 7,177,000 in 1947; 
furthermore, the volume declined from 46 percent of the national total 
in 1946 to about 41 percent in 1947. Kerosine stocks reported for 
the remaining districts are not nationally important. Quantities de- 
clined in the Appalachian, Oklahoma-Kansas-Missouri, and Arkansas- 
Louisiana Inland districts in 1947, while gains were indicated for the 
Texas Inland, Rocky Mountain, and California refinery areas. Kero- 
sine held in the California district nearly doubled, rising from 598,000 
barrels at the end of 1946 to 1,172,000 in 1947. | | 

The sharp upward trend in the demand for kerosine in 1946 is 
reflected in the annual survey of sales made by the Bureau of Mines. 
Deliveries of kerosine for domestic consumption increased from 
74,976,000 barrels in 1945 to 88,090,000 in 1946—a 17-percent gain 
compared with an increment of 5 percent in 1945. All parts of the 
country reported gains in kerosine deliveries in 1947 except the 
California marketing area, where the demand declined for a third con- 
secutive year. Over 70 percent of the kerosine is sold in the New 
England, Middle Atlantic, and North Central States, where it is used 
principally as range-burner fuel for cooking, hot water, and space 
heating. In the New England States, where about 27 percent of all 
kerosine is sold, deliveries increased by 18 percent from 19,892,000 
barrels in 1945 to 23,433,000 in 1946. Sales of kerosine in the Middle 
Atlantic area account for about 23 percent of the national total, and 
there the demand rose by 17 percent from 17,088,000 barrels in 1945 
to 19,925,000 in 1946. There was a similar percentage gain in kero- 
sine sales in the North Central States from 16,264,000 barrels in 1945 
to 18,959,000 in 1946. Important quantities of kerosine are also sold 
in the South Central States, and deliveries in that particular market 
were up 21 percent from 12,185,000 barrels in 1945 to 14,755,000 in 
1946. The demand for kerosine is not relatively important in the 
South Atlantic and Rocky Mountain areas; however, substantial gains 
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in the volume of sales were indicated in 1946. Kerosine marketed 
on the Pacific coast declined from 2,298,000 barrels in 1945 to 2,166,000 
in 1946. 


Sales of range oil in the United States, 1944-46, by States ! 


[Thousands of barrels] 


1946 
1944 1945 É e 
ercen 
Total of total 
Massachusetts. ....--.-.-------- eee eee 10, 993 11, 227 13, 206 22.0 
NOW TEE 7, 013 7,1 8, 546 14.1 
Connecticut A a r a a e aa A 3, 918 3,995 4, 442 7.3 
New JOTSOY A AA , 504 3, 756 4, 426 7.3 
IIS id es ad o ia 3, 139 9, 345 3, 934 6.5 
Rhode Island... llle ito sce ce 2, 042 2, 132 2, 524 4.2 
GUNSYVIVANIA = 5240522 oo er EE 1, 055 1, 365 1, 918 3.2 
LS a T ee 1, 435 1, 522 1, 763 2.9 
Michi: ucraniana as aaa 1, 101 1, 226 1, 423 2.4 
A A A AAA eek 931 1,111 1, 383 2.3 
NN BEES 727 867 1, 111 1.8 
North Re TEE 761 885 1, 106 1.8 
let ug A aaa a e Aa 858 926 1, 097 1.8 
W ISOOTIS WEE EE 949 072 1.8 
ew Hampshire. . -----0 ooo ccoo 808 873 1, 028 1.7 
E A AA AA 735 804 1,0 1.7 
A E E ENAN SO 964 1, 035 2 1.4 
0 AA ANA E A 562 669 852 1.4 
E A A AN 690 696 815 1.3 
EGO NEN eta e ET AN RARA 582 604 707 1.2 
OOTO la A II A aie teased 471 616 1.0 
Other States A AA 4, 527 5, 441 6, 631 10. 9 
Total AAA A A 47, 636 51, 021 60, 564 100. 0 


1 Figures for 1947 by States not available when table was compiled. 


About 60 percent of all kerosine is reported as sold for range oil, and 
this demand increased from 43,540,000 barrels in 1945 to 52,105,000 
in 1946, a gain of 20 percent compared with a 6-percent increment in 
1945. Appreciable quantities of kerosine (about 9 percent of the total) 
are delivered for tractor fuel, and such requirements rose from 6,747,000 
barrels in 1945 to 7,544,000 in 1946. Sales of kerosine for various 
other uses, including lamp fuel, jet-propulsion fuel, agricultural, and 
industrial consumption, account for about one-third of all kerosine 
sales, and these miscellaneous demands increased from 24,689,000 
barrels in 1945 to 28,441,000 in 1946—a gain of 15 percent. 

Some No. 1 fuel oil, in addition to kerosine, is delivered for range 
fuel. This light grade of fuel oil so reported increased by 13 percent 
from 7,481,000 barrels in 1945 to 8,459,000 in 1946. These quantities 
should be added to the kerosine in order to determine the total demand 
for range fuel. This adjustment indicates a market for 60,564,000 
barrels of range fuel in 1946, or a total 19 percent above the 1945 
quantity of 51,021,000 barrels 

Monthly reports of the Bureau of Mines indicate domestic sales of 
102,507,000 barrels of kerosine for all purposes in 1947. A break- 
down of this total into principal uses, as taken from the annual survey 
of sales, is not available at this time. However, it is estimated that 
approximately 61,300,000 barrels were sold for range fuel, 8,500,000 
for tractor fuel, and the balance—32,707,000 barrels—for miscella- 
neous uses. 
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The pressure for kerosine and the general inflationary trend forced 
up representative prices by about 2 cents a gallon in 1947. Mark- 
ups were numerous throughout the year, and, as an example, there 
were 21 changes in the quotation for 41°-43° gravity, water-white 
kerosine at refineries in Oklahoma. An average for this grade of 5.81 
cents a gallon ruling at the end of Code d 1946 held through 
January and February. Seven mark-ups in March resulted in an 
average quotation of 6.57 cents a gallon for the month. Changes 
came at frequent intervals thereafter, ending in an average price of 
9.09 cents a gallon for December and an average of 7.11 cents a gallon 
for all of 1947 compared with 5.10 cents for 1946. Higher refinery 
prices for kerosine in 1947 were reflected in the quotations for kerosine, 
including No. 1 fuel oil at New York Harbor, and numerous upward 
changes were reported throughout the year. A price of 7 cents a 

allon for these fuels at New York Harbor ruling at the end of Decem- 

er 1946 held through January 1947. Two slight downward price 
changes in February lowered the monthly average to 6.86 cents a 
gallon. An upward turn in March to 7.80 cents gave an average of 
7.25 cents a gallon for the month. The 7.80 cents a gallon was quoted 
through June and then numerous mark-ups ended in an average of 
9.31 cents a gallon for December and a weighted average of 7.91 cents 
a gallon for all of 1947 against 6.38 cents in 1946. 

A tank-wagon price of 12.20 cents a gallon for kerosine at Chicago 
at the end of 1946 rose to 12.50 cents in early January. Other changes 
in March, June, October, and finally to 15.6 cents a gallon in December 
gave & year-end average price of 15.01 cents a gallon and an average 
of 13.40 cents for all of 1947 compared with 11.37 cents for 1946. 
A tank-wagon quotation of 10.30 cents a gallon for kerosine at New 
York in January 1947 dipped momentarily to 10.10 cents in the middle 
of February; however, it was back at 10.30 cents at the beginning of 
March. Quotations trended upward thereafter and ended at 13.60 
cents a gallon in mid-December or an average of 13.19 cents for the 
month. The weighted average price for tank-wagon kerosine at 
New York was 11.45 cents a gallon for 1947 against 9.62 cents for 
1946. 

DISTILLATE FUEL OIL 


In 1946 a greater volume of distillate fuel oil, including Diesel fuel, 
resulting from expanded production, transfers, and imports enabled 
oil companies not only to supply a higher domestic demand coupled 
with lower exports, but also to divert an important surplus to storage. 
The several items covering distillate grades of fuel oil varied some- 
what in 1947, when production at a lower rate of increase, together 
with practically static transfers and lower imports, were not enough 
to meet a greatly increased demand; consequently, a draft on stocks 
was necessary to make up the deficit. The domestic market for distil- 
late fuel oils increased by 23 percent from 242,894,000 barrels in 1946 
to 298,221,000 in 1947. This important expansion in demand in 1947 
compares with gains of about 8 percent for both 1945 and 1946. 
Exports of light fuel oils dropped sharply in 1945 and 1946 as war 
activities tapered off; however there was a small gain in 1947, when 
the foreign demand totaled 29,929,000 barrels compared with 
29,487,000 in 1946. 
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Refiners reported a production of 312,173,000 barrels of distillate 
fuel oil in 1947, a gain of 8 percent over the 1946 total of 287,896,000 
barrels. The rate of increase in 1947 was well below the 16-percent 
gain realized in 1946; as a result, the new supply coming from refineries 
satisfied only about 95 percent of all demands compared with over a 
97-percent share in 1946. Furthermore, the greatly increased pro- 
duction of distillates in 1946 allowed an important addition to inven- 
tory, while conversely a reduction in stocks became necessary in 1947. 
The percentage yield for light fuel oils rose slightly from 16.6 percent 
in 1946 to 16.9 percent in 1947 and this gain (including that for 
gasoline and naphtha) resulted in a lower yield for residual grades in 
the latter year. A larger volume of crude runs to stills in 1947 (7 
percent over 1946) was an added factor that made possible a higher 
production of distillates. 

All refinery districts, except the Texas Gulf Coast, produced more 
distillate fuel oil in 1947 than in 1946. The smaller rate of gain in 
production of light fuel oils in 1947 is connected largely with the 
outputs reported for the Texas Gulf and East Coast districts, both 
important supply areas. Distillates originating in the Texas Gulf 
Coast declined by 4 percent from 86,469,000 barrels in 1946 to 82,850,- 
000 in 1947. There was only a nominal increase in crude runs in 
this district in 1947; furthermore, the yield for distillate fuel oils 
dropped from well over 20 percent in 1946 to 19 percent in 1947.. 

The lower production in the Texas Gulf represented less than 27 
percent of the total output of light fuel oils in 1947 compared with a 
30-percent share in 1946. In the East Coast, an important consum- 
ing as well as a supply area for distillates, there was only a small gain 
in production—57,111,000 barrels in 1947 compared with 55,252,000 
in 1946—resulting solely from increased crude runs (about 8 percent 
Over tal as the yield declined from 20 percent in 1946 to 19 percent 
in 1947. 


Sales of distillate fuel oil! in the United States, 1942-46, by uses ? 
[Thousands of barrels] 


Use 1942 1943 1944 1945 1946 

Railroads ee ali 6, 488 8, 608 10, 627 14, 458 17,570 
Ships’ bunkers coca tanker$) oo eege Geen 8, 900 11, 069 13, 187 14, 130 12, 064 
Gas and electric power plants... ..................... 5, 704 5, 954 5,837 6, 824 10, 581 
Smelters, mines, and manufacturing industries. ..... 12, 617 15,125 16, 953 19, 071 21, 317 
Eleng 121,506 | 112,581 | 111,729 | 121,342 142, 637 
Fuel oil (No. 1) sold as range oil..................... 4, 978 5, 876 6, 619 7,481 8, 459 
U. 8. Navy, Army, and Coast Guard. .............. 11, 269 33, 383 42, 879 30, 366 9, 385 
Oil-company fuel. .llllll..- 064 81 ; 1, 890 
Miscellaneous uses. -.....-...-.-.-.-----.----------- 14, 287 14, 232 15, 060 16, 825 18, 647 

Total United States. .......................... 186,813 | 207,712 |? 223,872 | * 231, 625 242, 550 
Exports and shipments to noncontiguous Territories..| 21,575 24, 957 43, 491 33, 496 29, 487 

(uoc m ————M——— 208,388 | 232,009 | 267,363 | 265,121 272, 087 


1 Includes Diesel fuel. 
? Figures for 1947 not available when table was compiled. 
3 These totals involve some duplication owing to rehandling of fuel oil initially sold to the Government. 


The output of distillate fuel oil showed large gains in most of the 
other major producing areas. In the Indiana-Illinois-Kentucky 
district the quantity rose by one-fourth from 36,861,000 barrels in 
1946 to 45,749,000 in 1947 due both to a higher yield (about 13 percent 
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in 1946 and 15 percent in 1947) and to an 8-percent gain in crude runs. 
Refiners in the California district, where about 15 percent of the 
light fuel oils are produced, reported 46,498,000 barrels in 1947, a 
13-percent gain over the 1946 quantity of 41,150,000 barrels. This 
expansion in output of distillates for the area in 1947 was also attrib- 
utable to both a higher percentage yield and the running of more 
crude petroleum. | 

An important gain (22 percent) in the production of light fuel oils 
was made in the Oklahoma-Kansas-Missouri refinery district, where 
the total output was 26,230,000 barrels in 1947 compared with 21,- 
457,000 in 1946. The Louisiana Gulf Coast produced a comparative 
quantity of distillates in 1947—27,512,000 barrels; however, the gain 
was only 8 percent over the 1946 total of 25,590,000 barrels. Crude 
runs were up noticeably in both these areas in 1947, which was a 
factor in the higher outputs of light fuel oils; however, the percentage 
yield dropped in the Louisiana Gulf Coast in 1947, while in the 
Oklahoma-Kansas-Missouri area there was a gain. The production 
of distillate fuel oils in the remaining refinery districts—Appalachian, 
Texas Inland, Arkansas and Louisiana Inland, and the Rocky Moun- 
tain—is not relatively important. Gains in output were reported 
for all these areas, however, and were due to increased crude runs 
and higher percentage yields, except for the Arkansas-Louisiana 
Inland district, where there was a slight decline from 14.3 percent 
in 1946 to 13.9 percent in 1947. 

“Transfers” of light crude oil used as fuel by pipe lines must be 
added to the fuel-oil account. Quantities included in this classifica- 
tion increased from 3,123,000 barrels in 1946 to 3,263,000 in 1947 and 
represented about 1 percent of the total supply from all sources. 
The more important “transfers” are reported from the Texas Inland 
and Oklahoma-Kansas-Missouri refinery districts. No similar items 
appear in the fuel-oil figures for the East Coast and Appalachian 
areas. 

Imports have accounted for less than 2 percent of the total supply 
of distillate fuel oils in recent years, and the quantity for continental 
United States declined by 20 percent from 5,204,000 barrels in 1946 
to 4,175,000 in 1947. Most of this light fuel oil came from Curacao, 
Venezuela, and Mexico. 

A break-down of domestic requirements for distillate fuel oils in ` 
1947 into quarterly periods reveals that a higher-than-average share 
(over 32 percent) of the demand fell in the first 3 months, when the 
total of 96,260,000 barrels was 29 percent over the comparative item 
of 74,475,000 for 1946, which total in turn was only 9 percent over that 
in the first quarter of 1945. The weather was not only colder in the 
1947 period, but many new domestic oil burners had been installed 
during the year and these factors forced up the market to an unex- 
pected level. It was also colder in the second quarter of 1947; but 
with less pressure for supplies as the heating season waned, deliveries 
of 57,560,000 barrels were only 12 percent above the 51,219,000 re- 
quired in 1946. Furthermore, the domestic demand in the second 
quarter of 1947 represented only about 19 percent of the year’s total 
in contrast to a 21- to 22-percent share for the same period in previous 
years. An expanding market was evident in the third quarter of 1947, 
when the indicated demand for light fuel oils—51,862,000 barrels— 
was 19 percent over the comparative total of 43,509,000 in 1946. 
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FIGURE 10.—Sales of distillate fuel oil, ae p oil, and range oil in the United States, 1938-406, 
uses. 


Here again it is noticed that the third quarterly share (17 percent of 
the 1947 total) was also below the average percentage for other years. 
Colder weather and an unusual increase in domestic burner installa- 
tions are reflected in the domestic demand for light fuel oils in the 
fourth quarter of 1947, when the total of 92,539,000 barrels was 26 
percent over the 73, 691, 000 delivered in the same period of 1946. 
The final quarterly total in 1947 represented 31 percent of the year's 
demand and like the percentage for the first quarter was somewhat 
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The market for light fuel oils was still very active during the first 
half of 1948; but with a prolonged cold spell in January and February, 
which caused unusual difficulties in distribution, spot shortages, and 
local rationing of supplies in some areas, the demand was not fully 
satisfied. As a result, the January—June total of 183,686,000 barrels 
was only 19 percent above the comparative quantity of 153,820,000 
for 1947, which in turn was 22 percent over the 1946 half-year item. 


Sales of distillate fuel oil! in the United States, 1942-46, by regions and States 2 


(Thousands of barrels] 
Region ? and State 1042 1943 1944 1945 1946 
Pacific Coast: 
Washington......_................----.--------- 4, 598 5, 654 5, 933 6, 586 7, 695 
A E 2, 541 2, 850 2, 927 3, 219 4, 592 
A A A 12, 820 17, 552 18, 032 16, 753 17, 840 
ATONA sss ioe O wees 872 774 1 1,126 
VVT TEEN 635 582 716 715 
Rocky Moun : | 
TORO one ean 5.02 2-2 5 ce en il 519 433 569 597 787 
MONA assi ias 502 532 989 1,745 1, 381 
bio il AAA ee ete ee 317 308 744 1, 231 
Utah EE EE 424 487 571 708 
Colorado AA A AAA 646 741 1, 015 1, 171 1, 517 
New Mexico... ees eege SES 227 403 §22 
North Central: | 
North Dakota. .uooicusndecessea echtes exi eu 661 550 482 062 916 
South DAR. o ea 737 648 | 618 691 
eh A A EE 6, 543 5, 867 5, 290 5, 658 , 120 
NOeobraüSERn.....eo.oc-c-osoleseLezc tcbos€-eoS0de5 2, 155 2, 010 2, 561 2, 578 2, 716 
p; ee n--———————»Ó—o oe AS 4, 039 , 758 3, 528 5, 149 
ME EE 885 5, 572 986 5, 074 , 106 
TODOS: cana Re EEN 17, 641 16, 177 16, 056 17,174 9, 635 
Wiig A enda ad iaraa , 958 2, 804 3 e 3, 830 
MICHIGAN A iere 7, 385 6, 799 6, 7,337 8, 542 
A A PS RE DES 3, 247 3, 543 8, 586 4, 414 5, 054 
CA A A 1, 031 1, 051 1, 067 1, 172 1, 158 
o WEE 800 1,095 | 1,168 i 1, 559 
South Central: 
AN A 5, 499 4, 814 4, 900 5, 364 6, 362 
AAA A IS E E AS 1, 299 i, 539 1, 615 2, 115 2, 282 
di. A A os ei E NR NS 6, 422 18, 595 23, 551 19, 724 10, 686 
Oklahoma EES 476 666 662 701 
A TKANGAS a da 884 1, 092 1, 152 1, 134 1, 363 
Louisiana occ id ia 2, 555 4, 408 4, 961 3, 825 2, 762 
Mississippi. mo 581 6 177 
Li A IA 991 1, 236 1,375 1, 255 1, 473 
New England: | 
hl EE EE 1, 190 1, 062 1, 012 1, 149 1, 440 
New Hampshire................................- j 820 879 1,001 
'VOTMONDb: coronas ras HOY 607 523 575 626- 
Massachusetts... 10, 976 10, 190 10, 460 11, 640 12, 865 
Rhodo Island IA 2, 659 2,377 2, 3, 049 3, 
Sonia E 5, 279 5, 452 5, 789 6, 210 6, 784 
Middle Atlantic: | 
New YOIk:.. oll e Rees dee Posie 28, 880 29, 458 27,710 29, 954 33, 376 
RNA A A 17, 635 19, 017 25, 535 25, 964 22, 201 
SE KE ut TEE 8, 432 10, 225 12, 925 12, 618. 14, 781 
A 2... o2. monu morosDeEl edu enmclu ue 516 . 650 803 512 570 
INMAPYISNG WEE 9, 628 9, 795 4, 026 4, 076 5,271 
District of Columbia. ..........-.-...-.---------- 2, 203 , 90 1, 786 1, 863 2, 039 
South Atlantic: | 
NV PG > ona los oie eiie e 2, 157 2, 966 3, 535 2, 612 3, 146 
West Virginia... 00 391 314 338 374 
North CGaroling lll ll... 1, 119 1, 227 1, 252 1, 584 2, 177 
South Carolina. .............. SE EE 663 824 | 924 917 1, 144 
Georgia. EE NERONE 1, 043 . 900 959 1, 298 | 1,564 
Florida..........................- cocci dcl 2,447 2, 639 2, 405 2, 058 . 3,271 
Total. cuca nl 186,813 | 207,712 | * 223, 872 | 4 231, 625 242, 550 
| | è = 


1 Includes Diesel fuel oil. 
3 Figures for 1947 not yet available. 


cone are grouped according to petroleum-marketing territories rather than to conventional geographic 
4 These totals invalve some duplication due to rehandling of fuel oil initially sold to the Government. 
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A very unfavorable situation in distillate fuel-oil stocks developed 
during 1947, and the year-end total of 51,081,000 barrels was 14 per- 
cent below the comparative 1946 figure of 59,620,000 barrels. This 
decline is in contrast to a desirable “build-up” in volume by 67 percent 
in 1946 over 1945. The weakness in the distillate stocks at the end of 
1947 was largely associated with the big decreases in quantities held 
on the east coast, an area which consumes nearly half of the Nation’s 
total of light fuel oils, and in the Texas and Louisiana Gulf coasts, 
supply districts for the important East coast market. The inadequacy 
of distillate stocks in these strategic areas was a factor that made for 
the tightness of supplies during the prolonged cold spell in the early 
months of 1948. The weak stock situation for distillate grades of 
fuel oil at the end of 1947 perhaps can be better realized when it is 
noticed that quantities held represented only a 36-day supply for all 
needs at the rate of demand in the following January in contrast to a 
53-day reserve at the end of 1946. It also can be stated that 
23,842,000 barrels of light fuel oils (8 percent of the total supply) were 
added to storage in 1946, while in contrast 8,539,000 barrels had to be 
withdrawn from stocks in 1947 to satisfy the domestic and export 
markets. 

Distillate fuel-oil stocks held at refineries declined by 16 percent 
from 38,708,000 barrels in 1946 to 32,413,000 at the end of 1947. This 
shrinkage is in contrast to a 62-percent “build-up” during 1946 over 
the December 1945 total. Distillates reported at bulk terminals 
expanded by a desirable 75 percent in 1946 over 1945; however in 1947 
there was an 11-percent drop from 20,912,000 barrels in 1946 to 
18,668,000 at the close of 1947. 

Stocks of distillate fuel oils carried in the important East coast 
dropped from 20,613,000 barrels in 1946 to 13,540,000 in December 
1947—a 34-percent shrinkage. Stated in another way, supplies held 
in the area at the end of 1947 represented about a quarter of the 
national total compared with over a third of the inventory twelve 
months previous. The East coast receives a large part of its dis- 
tillate fuel oil by tanker from the Gulf Coast refinery districts; with 
smaller inventories at the close of 1947—7,782,000 barrels in 1947 
compared with 12,150,000 in 1946 for the Texas Gulf and 2,803,000 
in 1947 against 3,942,000 in 1946 for the Louisiana Gulf—these 
supply areas were at some disadvantage in making adequate ship- 
ments to eastern points during the scarcity period of early 1948. 

Light fuel oil moves from the Texas Inland and Oklahoma-Kansas- 
Missouri refinery districts by rail and inland water routes to markets 
to the north and east. The supply situation for distillates was much 
better in this general area in 1947; and, even with mounting demands 
stocks continued to accumulate as they did in 1946. In the Oklahoma- 
Kansas-Missouri district the year-end inventory increased by a 
quarter from 2,536,000 barrels in 1946 to 3,151,000 in 1947. Only 
small quantities of light fuel oils are carried in the Texas Inland area; 
however, the total rose from 492,000 barrels in 1946 to 525,000 at 
the close of 1947. The Indiana-Illihois-Kentucky district is an im- 
portant consuming as well as a supply area for distillate fuel oils, 
and year-end quantities there increased by 19 percent from 6,114,000 
barrels in 1946 to 7,297,000 in 1947. 

Distillate fuel-oil inventories in the California refinery district 
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mounted by 13 percent from 12,241,000 barrels at the end of 1946 
to 13,785,000 in 1947. The light fuel oils stored in California in 
December 1947 represented 27 percent of the national total and were 
greater in volume than those reported in the important East Coast 
area for the first time since 1942. Year-end stocks of distillates 
credited to the Appalachian, Rocky Mountain, and Arkansas and 
Louisiana Inland refinery districts are not relatively large in volume; 
however the quantities nearly doubled in the first two areas in 1947 
over 1946, and there was a decline of 22 percent in volume for the 
latter area in the same period. 

General inflation and a pressure for supplies were strongly reflected 
in the steady rising prices for distillate grades of fuel oil in 1947. 
The quotation for No. 2 Straw fuel oil at refineries in Oklahoma was 
revised upward 28 times during the year, new postings appearing 
every month except during April. An average price of 4.98 cents a 

allon for December 1946 was nearly doubled (9.28 cents a gallon) 

y December 1947, and the weighted average value for all of 1946 of 
4.33 cents a gallon advanced to a comparative 6.74 cents for 1947. 
Quotations for No. 2 fuel oil at New York Harbor followed the sharp 
upward trend in evidence during the year, advancing from 6.43 cents 
a gallon in December 1946 to 8.34 at the close of 1947, and the weighted 
average for the year mounted from 5.93 cents a gallon for 1946 to 
7.02 cents for 1947. | 

Diesel oil at shore plants in the New York Harbor area rose over a 
series of 11 price changes from 6.6 cents a gallon at the close of 1946 
to an average of 9.7 cents in late December 1947. "The quotation for 
this grade at New York Harbor averaged 7.31 cents a gallon for all of 
1947 compared with 6.0 cents in 1946. Diesel fuel for ships’ bunkers 
at representative ports increased about a third during 1947. Ships’ 
Diesel oil at New York Harbor selling at $2.73 & barrel at the close of 
1946 rose to an average of $3.54 for eg de 1947, while this same 
fuel for vessels loading at Gulf ports advanced steadily during 1947, 
except for a fractional drop in February, from $2.31 to $2.30 a barrel. 
There were fewer price changes during 1947 for ships’ Diesel fuel at 
San Pedro, Calif.; however a substantial advance is found in the quota- 
tions from $2.20 a barrel in late December 1946 to $3.18 in the closing 
days of 1947. This same grade of Diesel fuel for ships’ bunkers sells 
at a slightly higher price at San Francisco, where quotations ranged 
from $2.25 a barrel at the end of 1946 to $3.39 on December 29, 1947. 

There was also a sharp upward trend in the retail as well as in the 
wholesale prices of light fuel oils during 1947, according to retail price 
records for various fuels in a number of cities as compiled and published 
monthly by the Bureau of Labor Statistics, United States Department 
of Labor. The December 1946 quotation of 9.04 cents a gallon for 
No. 2 distillate fuel oil at New York was shaded a fraction of a cent in 
the first quarter of 1947. However, there was a steady advance 
during the balance of the year to a value of 11.81 cents a gallon in 
December. The quotation for this same grade of light fuel oil at 
Chicago failed to show a decline in the first quarter of 1947 and the 
advance was uninterrupted from 8.87 cents a gallon in December 1946 
to 11.94 cents in October 1947. The November price was down 
slightly to 11.83 cents a gallon, and this decline was followed by a 
rise to 13.16 cents in December 1947. 
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California has not shipped any distillate fuel oil by tankers to the 
East coast since 1941; however, this traffic was revived in 1947, when 
a total of 161,000 barrels was reported in this movement. The Cali- 
fornia refinery district (California, Oregon, Washington, Arizona, and 
Nevada) also makes some rail and truck shipments of distillate fuel 
oil to other areas. "This trade has increased from 636,000 barrels in 
1945 to 870,000 in 1946 and to 1,131,000 in 1947. There is a contra- 
movement of distillates by rail and truck into the West Coast area 
from other States, and these receipts totaled 309,000 barrels in 1947 
compared with 289,000 in 1946 and 251,000 in 1945. 

The tanker movement of distillate fuel oil from-the Gulf area to the 
East coast reached another new peak in 1947 according to published 
records of the Oil and Gas Division, United States Department of the 
Interiot, when the total was 80,533,000 barrels compared with 
68,851,000 in 1946. Most of the light fuel oil carried in this traffic 
originates in Texas (67,286,000 barrels in 1947 and 60,115,000 in 1946) 
while the balance (13,247,000 barrels in 1947 and 8,736,000 in 1946) 
comes from petroleum refineries in Louisiana. | 

Some distillate fuel oil from the Gulf coast is distributed by barges 
to points on the Mississippi River and its tributaries. This traffic 
dropped sharply from 4,352,000 barrels in 1945 to 1,879,000 in 1946; 
however there was an increase to 4,698,000 barrels in 1947. Most of 
this light fuel oil is loaded in Louisiana; very little of it is credited to 
Texas. Suppliers in Arkansas also distribute some distillate grades of 
fuel oil by barges operating on the Mississippi River system. This 
trade slumped after the close of World War II to a negligible 83,000 
barrels in 1946; however there was a slight upturn to 127,000 in 1947. 
Virtually all the distillates moved by barge on the Mississippi River are 
consumed in districts 2 and 3. Very little of the supply reaches the 
western edges of district 1. : 

A tanker rate of 38 cents a barrel, effective October 15, 1945, for 
No. 2 fuel oil shipped from Gulf ports to Atlantic coast terminals— 
not east of New York—remained in force throughout 1946 and 1947. 

Exports of distillate fuel oil at à war peak of 43,491,000 barrels in 
1944 dropped to 29,487,000 in 1946, and the 1947 total remained at 
approximately the same level—29,929,000 barrels. One tenth of the 
available light-fuel-oil supply was exported in 1946; 9 percent of it 
was shipped overseas in 1947. Greatly increased amounts of dis- 
tillate fuel oil were credited to Canada (1,649,000 barrels in 1946 and 
5,797,000 in 1947) and Sweden (1,627,000 barrels in 1946 and 2,680,000 
in 1947), while sharp declines were noted for the United Kingdom 
(14,399,000 barrels in 1946 and 8,973,000 in 1947), France (2,234,000 
barrels in 1946 and 675,000 in 1947), and U. S. S. R. (1,075,000 barrels 
in 1946 and 451,000 in 1947). In addition, increases in 1947 were 
reported for Mexico, Cuba, Denmark, Belgium, Italy, China, and 
Australia, while losses were evident for New Zealand and Spain. 


RESIDUAL FUEL OIL 


A larger available supply of residual fuel oil in 1947 from increased 
production, transfers, and imports enabled distributors to meet ex- 
panded domestic and export markets with only a negligible draft on 
stocks. This situation differed from conditions prevailing in 1946, 
when a lower demand, both domestic and foreign, left a considerable 
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surplus, which was diverted to storage and this addition to inventory 
was made even though the production of heavy fuel oil declined 
noticeably during the year. The indicated domestic demand for 
residual grades of fuel oil increased by 8 percent from 480,029,000 
barrels in 1946 to 518,394,000 in 1947. The gain in 1947 is in con- 
trast to a shrinkage of 9 percent in domestic requirements in 1946 
compared with the 1945 total. The exports of heavy fuel oil have 
declined steadily from 14,894,000 barrels in 1943 to 9,188,000 in 1946; 
however, this foreign trade increased to 10,745,000 barrels in 1947. 

Although crude petroleum run through refineries increased by 7 
percent in 1947 over 1946, the production of residual fuel oil—447,- 
795,000 barrels in 1947—was only about 4 percent above the 1946 
total of 431,364,000 barrels. This gain in the production of heavy 
fuel oil in 1947 is in contrast to an 8-percent decline in 1946 from the 
quantity reported for 1945. The smaller relative gain (compared to 
the increase in crude runs) in residual-fuel-oil production in 1947 
was connected with a somewhat lower yield—24.2 percent in 1947 
compared with 24.9 percent in 1946. A further cut in the yield of 
residuals in 1947 as well as the one made in 1946 enabled refiners to 
increase the outputs of gasoline and the distillate fuels. Residual 
fuel oil produced in 1947 covered 85 percent of the total demand, or 
slightly less than the comparative 86 percent for 1946 and the 88 
percent for 1945. 


Sales of residual fuel oil! in the United States, 1942-46, by uses? 


(Thousands of barrels] 

Use 1942 1943 1944 1945 1946 
ee EE 99,996 | 116,278 | 114,535 | 112, 297 100, 305 
Ships’ bunkers (including tankers).............:.... 37,8 62, 196 92,069 | 100,365 , 185 
Gas and electric power plants. .....................- , 858 34, 476 34, 50, 921 
Smelters, mines, and manufacturing industries. ....- 84, 515 84, 219 P PM aL thy 95, 177 

A ; ; i : , 
U.S. Navy, Army, and Coast Guard. 56, 531 92,713 | 101,347 97, 485 35, 822 

Oil-company fuel. LL... 44,8 47,123 , 363 57, 336 

Miscellaneous uses--.-.-.....---------.---------------- 6, 019 6, 420 ; 5, 028 
Total United States. ....---------------------- 405, 333 | 3 482, 477 | * 529, 412 | * 542, 265 483, 226 
Exports and shipments to noncontiguous Territories. 12, 095 14, 894 12, 536 11, 069 9, 188 


1 Includes Navy grade and crude oil burned as fuel. | 
3 Figures for 1047 not available when table was compiled. 
3 These totals involve some duplication due to rehandling of fuel oil initially sold to the Government. 


All refinery districts produced more residual fuel oil in 1947 than 
in 1946, except the Texas Gulf and California areas, both major 
sources of supply. Refineries operating on the west coast make about 
one quarter of the heavy fuel oil, and there the total dropped by 3 per- 
cent from 119,224,000 barrels in 1946 to 115,171,000-in 1947. The 
smaller quantity of heavy fuel oil produced there in 1947 was the result 
of a lower yield—38.2 percent in 1947 compared with 41.8 percent in 
1946—as crude runs were higher by 6 percent. Residual fuel oil 
credited to the Texas Gulf coast district of 88,592,000 barrels in 1947 
was 2 percent below the 1946 total of 90,200,000 barrels, both quan- 
tities representing about a fifth of the national total. The drop in 
volume in 1947 was due, as it was in the California district, to a lower 
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yield—20.3 percent in 1947 compared with 21.2 percent in 1946—as 
the crude runs showed a small gain in the period. 

Both the residual yield (28.9 percent in 1946 and 29.2 percent in 
1947) and crude runs were higher in the East Coast area in 1947 than 
in 1946, and these favorable factors resulted in a 9-percent gain in the 
production of heavy fuel oil, the quantity increasing from 80,007,000 
barrels in 1946 to 86,769,000 in 1947. Refiners operating in the In- 
diana—Illinois-Kentucky group of States produced 57,259,000 barrels 
of residual grades of fuel oil 1n 1947 and 54,323,000 in 1946. This 
gain in output came from increased crude runs, as the yield dropped 
slightly from 19.4 percent in 1946 to 19.0 percent in 1947. The 
Louisiana Gulf showed a large gain (43 percent) in residual fuel-oil 
production in 1947—24,324,000 barrels compared with 17,040,000 in 
1946—and this outstanding increase was due both to a 15-percent gain 
in crude runs and to à much higher yield—17.4 percent in 1947 against 
14.1 percent in 1946. 

The yield of heavy fuel oil dropped slightly in the Oklahoma-K ansas- 
Missouri refinery district in 1947 (16.5 percent in 1947 against 16.9 
percent in 1946); however, an important gain in crude runs (11 percent 
over 1946) made it possible for the oil companies to produce 25,246,000 
barrels of residuals—an 8-percent increase over the 1946 total of 
23,406,000 barrels. Similar factors—a slightly lower yield (24.9 per- 
cent in 1947 compared with 25.5 percent in 1946) but counteracted 
by increased crude runs—allowed refiners operating in the Texas In- 
land district to produce 21,064,000 barrels of heavy fuel oil in 1947, 
a small gain over the 1946 output of 20,092,000 barrels. Small 
amounts of residual fuel oil are also produced in the Appalachian, 
Arkansas and Louisiana Inland, and Rocky Mountain refinery dis- 
tricts and the respective outputs all showed gains in 1947 over 1946. 
The quantity reported for the Appalachian area rose by 19 percent 
from 8,616,000 barrels in 1946 to 10,250,000 in 1947 resulting from 
both a higher percentage yield and increased crude runs. 

Some crude petroleums of low gasoline content are consumed as 
fuel on leases and by industrial plants and quantities so used are 
designated as ''transfers" and constitute a secondary source of supply. 
“Transfers”? increased by 17 percent from 23,142,000 barrels in 1946 
to 27,091,000 in 1947, and these items accounted for about 5 percent. 
of the total supply of heavy fuel oils for both years. Most of the 
crude oil burned direct as fuel is reported from the California refinery 
district and the quantity for that area mounted from 19,077,000 bar- 
rels in 1946 to 22,163,000 in 1947. ““Transfers” of relatively small 
volume make up part of the supply of heavy fuel oils in the other 
refinery districts, except in the East Coast and Appalachian areas. 

Imports of residual fuel oil have increased from 31,648,000 barrels 
in 1945 to 44,647,000 in 1946 and to 54,250,000 in 1947. Imported 
heavy fuel oil made up about 10 percent of the total supply from all 
sources in 1947 compared with a 9-percent proportion in 1946. As 
in other years, most of this imported heavy fuel oil originated in 
Curacao and Venezuela, with less important quantities credited to 
Mexico, Canada, and Trinidad. New sources of supply were indi- 
cated for the first time in 1947 as 1,524,000 barrels were received from 
Saudi Arabia and 193,000 were credited to other Arabian areas. 
Receipts of heavy fuel oil from Bahrain were up sharply from 3,000 
barrels in 1946 to 645,000 in 1947. | 
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Sales of residual fuel oil! in the United States, 1942—46, by regions and States ? 


(Thousands of barrels] 
Region ? and State 1942 1943 1944 1945 1946 

Pacific Coast: | 

Washington. ........... ceu DENM FER PEORES. 11, 431 12, 991 12, 896 13, 615 12, 856 

OVOP ON se oes oie A A TTE O 13, 036 15, 958 15, 638 17, 205 14, 662 

RT er A A 87,019 | 118,848 |. 116,127 | 129, 514 92, 039 

Arizona ae 3, 947 4,117 , 905 . 2, 706 2, 618 

ror mv E 5, 422 6, 7, 507 6, 626 5, 823 
Rocky Mountain 

A AA E E E EEEE 561 580 557 490 

A A AA 3, 392 3, 804 5, 460 6, 253 6, 274 

NEIEN, eegen 2, 206 2, 572 5, 327 4,710 4, 365 

(71 EE 571 887 1, 202 1, 306 1, 324 
Colorado... EENS 1, 148 1, 404 1, 480 1, 262 1, 237 
A A caudzero 552 595 755 1, 184 1,112 

North Central: 
North Dakota eee 42 93 . 104 623 572 
South Dakota... 2c 2 NEES 167 212 226 241 306 
Minnesota... EE 1, 194 1,170 1, 219 1, 106 1, 089 
NeDrasKa oou A ae obses 626 8 556 1 491 
OW soe Ecce ech AI ec AN 685 086 013 88 1, 029 
WISCONSIN css icc sas 1, 612 1, 667 1, 806 1, 671 1, 610 
Ii SM" 13, 083 14, 694 15, 540 15, 092 15, 130 
Indians... Sosa ese ek 9, 220 ; 11, 776 12, 118 11, 825 

Michigan...._....-...-..-...-------------------- 7, 532 7, 257 6, 506 6, 482 5, 

E EEN 9,196 | 10,024 | 10,897 | 11,834 9, 817 
KONGUCKY oon REX" 1, 123 1, 222 1, 022 1, 005 
a RA 749 1, 082 1, 580 1, 550 813 

South Central: 

¡CA AAA A DLeD OA acci dsl b, 720 6, 730 030 5, 971 5, 164 
Kansas EE 7,741 11, 099 10, 754 10, 584 9, 
dk e EE : 87,027 75, 625 79, 495 81, 758 66, 466 
Oklabomsa 2-22 eee 8, 856 9, 711 8, 787 8, 314 8, 157 
Arkansgag een een een enr 2, 627 3, 3, 110 2, 321 2, 331 
Beien TEE 11, 309 12, 788 13, 416 13, 052 
Mississippi.............- ios nc pu ld UL cud 271 618 505 294 
Alabama- ee hs eee oper e eon . 2,322 2, 466 2, 408 3, 131 3, 180 

New England: 

AMI iS 2, 141 1,754 2, 061 1, 718 2, 258 
New Hampshire................................- . 814 433 701 536 768 
MermnoDb...-.-.:222. .556552 1 2n e LR d 206 110 107 142 203 
Massachusetts A 14, 727 12, 548 16, 595 14, 513 14, 711 
Rhode Island... os ro ce e 5, 176 3, 168 4, 008 4, 108 5, 576 
Connecticut EE 5, 076 4, 114 4, 347 4, 934 7, 117 

Middle Atlantic: 
OW Y OF dE A 25, 248 27, 207 25, 635 27, 105 30, 380 
Now te EE 30, 337 36, 111 56, 143 49, 272 42, 814 
Pennsvivanià......— eege See ee 22, 817 24, 515 32, 529 35, 210 35, 097 
DGB Wale EE 1, 208 1, 334 879 1, 173 1, 044 
IMEI WEE 9, 693 10, 854 12, 287 12, 889 14, 604 
District of Columbia............................ 1,114 952 759 866 1, 073 
South Atlantic: 
VID o PIE 2, 231 4, 584 6, 643 5, 943 6, 402 
West VIRINA EE 983 1, 244 980 888 482 
North Carolina. §22 500 384 504 643 
South Carolina.................................- 989 670 1, 029 790 2, 112 
G 5-71) A Ee 1, 808 2, 502 2, 807 2, 821 3, 018 
A AA 9,740 10, 770 14, 222 14, 959 14, 085 
A EE 405, 333 | 1 482, 477 | 4 520, 412 | 4 542, 265 483, 226 


1 Includes some crude oil burned as fuel. 
3 Figures for 1947 not available when table was compiled. . 
a States are grouped according to petroleum-marketing territories rather than to conventional geographic 
regions. | 
4 These totals involve some duplication due to rehandling of fuel oil initially sold to the Government. 


A higher domestic demand for residual fuel oil was indicated in 
each quarter of 1947 over corresponding requirements in 1946. "The 
market was down sharply in 1946; however, the percentage decline 
was less pronounced as the year progressed, and by the first quarter 
of 1947 domestic deliveries of 137,459,000 barrels were 8 percent over 
the 127,544,000 reported for the initial 3 months of 1946. "The rate 
of gain dropped to 3 percent (120,434,000 barrels in the April—June 
quarter of 1947, compared with 117,300,000 in the same period of 
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FIGURE 11.—8ales of residual fuel oil in the United States, 1938-46, by uses. 


1946) as the heating season drew to & close, but this less active de- 
mand proved to be only the usual seasonal slackening as requirements 
were maintained in the third quarter and then mounted noticeably 
in the final 3 months of the year when industrial activities increased 
and the fall heating season opened. Indicated requirements in the 
third quarter of 1947 of 120,953,000 barrels were little above those 
in the preceding period, but 11 percent over the curtailed demand of 
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109,269,000 in the comparative 3 months of 1946. There was a 
similar percentage gain in the final quarter of 1947—139,548,000 bar- 
rels against 125,916,000 in the closing months of 1946—and 1t should 
be added that this fourth-quarter total for 1947 was above compara- 
tive requirements in the opening quarter of the same year for the 
first time since 1944. The gain (8 percent) in domestic demand for 
residuals realized in 1947 has not been repeated to date in 1948, as 
the half-year total of 263,863,000 barrels was only 2 percent above 
corresponding requirements of 257,893,000 in 1947. : 

A desirable build-up of 9,936,000 barrels in residual fuel-oil stocks 
realized in 1946 was not repeated in 1947, as there was no excess to 
divert to storage after the increased domestic and export demands 
had been satisfied from the available supply. In fact, there was 
virtually no change in the heavy-fuel-oil-stock level in 1947, as the 
year-end total of 47,091,000 barrels was only 3,000 below the com- 
parative inventory of 47,094,000 for 1946. Residual-grade fuel oil 
held at refineries did, however, show a small gain (4 percent) increas- 
ing from 37,414,000 barrels at the end of 1946 to 38,807,000 in De- 
cember 1947, while the stock decline was limited to those reported 
at bulk terminals, which dropped by 14 percent from 9,680,000 bar- 
rels in 1946 to 8,284,000 at the close of 1947. The year-end inven- 
tories of heavy-fuel oil for both 1946 and 1947 represented a 30-day 
supply at the following January rate of total demand and these 
quantities compare with a 25-day reserve at the close of 1945. 

refinery districts reported a gain in residual-fuel-oil stocks in 
1947 over 1946, except for quantities held in the important California 
and East Coast areas. Year-end inventories on the west coast 
me by 5 percent from 22,405,000 barrels in 1946 to 21,267,000 
in December 1947 or from 48 percent of the national total in 1946 to 
a 45-percent share in 1947. On the east coast, where over a third 
of all residual fuel oils is consumed, quantities held in storage dimin- 
ished by 13 percent from 8,399,000 barrels in 1946 to 7,302,000 at the 
close of 1947. These stocks represented 18 percent of all stored heavy 
fuel oil in 1946 and less than 16 percent in December 1947. 

The Texas Gulf coast, an important supply area for heavy fuel oils, 
is credited with about 15 percent of the year-end stocks, and the 
quantity reported increased by 7 percent from 6,935,000 barrels in 
1946 to 7,412,000 in December 1947. Large quantities of residual 
grades of fuel oil are also held in the Indiana-Illinois-Kentucky 
refinery district, and the volume there rose from 4,200,000 barrels in 
1946 to 5,072,000 at the close of 1947—a 21-percent gain. Heavy- 
fuel-oil stocks carried in the remaining refinery districts are not 
relatively important in volume, however all such inventoties showed 
increases in 1947 over 1946. The most outstanding gain (35 percent) 
for this group was reported for the Oklahoma-Kansas-Missouri area, 
a stocks rose from 1,280,000 barrels in 1946 to 1,729,000 
in 1947. 

There was a steady upward trend in the price of heavy fuel oils in 
1947 due both to general inflationary conditions and a rising demand. 
The Oklahoma refinery quotation for No. 6 grade of $1.36 a barrel 
in December 1946 mounted steadily to an average of $1.80 in early 
April 1947, then dropped to $1.72 average for a few days. This lower 
value did not hold and subsequent changes brought the average “price 
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to $2.17 on September 9. Another recession in late September also 
proved to be only temporary and a subsequent upward movement 
forced the quotation to an average of $2.55 a barrel in the final month 
of the year. The weighted average price of this grade rose from $1.16 
a barrel for 1946 to $2.01 for 1947. An important gain is also noted 
in the average price of No. 5 residual fuel oil at New York Harbor, 
which increased through 12 changes from an average of $2.32 a barrel 
in December 1946 to $3.27 in December 1947, while the weighted 
rat for the year went from $1.99 a barrel for 1946 to $2.70 for 
1947. 

Representative quotations for Bunker C sold to vessels also showed - 
a strong upward movement in 1947. Suppliers at New York Harbor, 
selling this fuel for $1.92 a barrel in December 1946, marked up their 
prices ten times during 1947 until the quotation reached an average 
of $3.02 a barrel in late December. The weighted price for the year 
rose from $1.76 a barrel for 1946 to $2.29 for 1947. There were 
numerous changes in the quotations for Bunker C at Gulf ports 
during 1947. A December 1946 average price of $1.54 a barrel 
mounted steadily to an average of $2.27 for October 1947. There 
was some shading in the quotations during late October and early 
November, but an upturn was again noted in December to $2.60 a 
barrel average for the month. The weighted price for all of 1947 of 
$2.04 a barrel compares with $1.26 for 1946. The December 1946 
quotation for Bunker C at San Pedro, Calif., of $1.25 a barrel held 
until March 1947 when advances brought the price to $1.45 & barrel. 
Two further mark-ups in midsummer and two more near the end of 
1947 resulted in & final quotation of $2.10 & barrel. The weighted 
price for this grade at San Pedro rose from $1.22 a barrel for 1946 to 
$1.55 for 1947. Bunker C for vessels at San Francisco was quoted at 
slightly higher levels—$1.30 & barrel on December 31, 1946, and an 
average of $2.16 in late December 1947. | 

The Bureau of Labor Statistics, United States Department of Labor, 
compiles retail fuel prices for a number of cities in all parts of the 
country. Its published reports show that the quotation for No. 6 
grade heavy fuel oil in lots of 100 gallons or more in New York aver- 
aged: 5.54 cents a gallon in December 1946. The price advanced 
through several changes to 6.28 cents a gallon for April and May 1947, 
and these were followed by a slight off-season decline to 6.26 cents, 
which level held through October. A second series of increases near 
the close of the year ended with a December 1947 average quotation of 
7.92 cents a gallon. The average retail price for No. 5 at Chicago— 
7.14 cents a gallon in December 1946—was unchanged through March 
1947. There was a steady upward trend in the quotations thereafter 
which ended with an average of 10.42 cents a gallon for December 
1947. | 
- One thousand barrels of heavy fuel oil were shipped from California 
by tanker to the East coast in 1947, the first movement in this traffic 
since 1940, when 566,000 barrels were transported. The California 
refinery district (California, Oregon, Washington, Arizona, and 
Nevada) is credited with rail and truck shipments of 85,000 barrels of 
residual fuel oil to other sections of the country in 1947 compared with 
a total of 91,000 barrels in 1946 and 158,000 in 1945. Other Western 
States make some overland shipments of heavy fuel oil to the Pacific 
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Coast area; however the volume of this trade has declined from 
773,000 barrels in 1945 to 734,000 in 1946 and down to 592,000 in 1947. 
According to published records in the Oil and Gas Division, United 
States Department of the Interior, water shipments of residual fuel 
oil from the Gulf to the Atlantic coast increased by 11 percent from 
55,186,000 barrels in 1946 to 61,189,000 in 1947. However, the 
volume of this traffic is still below the peak of 75,923,000 barrels 
recorded in 1941. Most of this heavy fuel oil (51,728,000 barrels in 
1947 and 49,071,000 in 1946) is loaded in Texas; very little of the total 
E from Louisiana (9,461,000 barrels in 1947 and 6,115,000 in 
1946). | | 

Barge movements of residual fuel oil from the Gulf coast to terminal 
on the Mississippi River and its branches, which declined from 
1,042,000 barrels in 1945 to 642,000 in 1946, turned upward to 1,021,000 
barrels in 1947. Most of this fuel oil is from refineries in Louisiana, 
while smaller quantities are credited to Texas and Arkansas.  Virtu- 
ally all of it is unloaded in districts 2 and 3, while small quantities 
reach the western portion of district 1. | | 

There were no changes in tanker rates during 1947 for heavy fuel 
oil shipped from the Gulf to the East coast, not east of New York. 
A charge of 43.8 cents a barrel for 10?—19.9? gravity fuel oil, dating 
from October 15, 1945, was in force throughout the year. - | 

A decline in the export of residual fuel oil, starting in 1944 and 
continuing through 1946, was not repeated in 1947, as the total of 
10,745,000 barrels was 17 percent over 1946 foreign shipments of 
9,188,000 barrels. The quantities in both years represented about 
2 percent of the total heavy-fuel-oil supply. Most of the foreign 
countries received more of this grade of fuel oil in 1947 than in 1940. 
Canada and Mexico were both credited with major shares of these 
shipments, the quantity for Canada increasing from 1,924,000 barrels 
in 1946 to 2,407,000 in 1947, and that for Mexico rose from 836,000 
barrels in 1946 to 1,342,000 in 1947. "The United Kingdom received 
402,000 barrels of residuals in 1947 and none in 1946. Exports of 
1,005,000 barrels of heavy fuel.oil to Cuba in 1945 and 1,137,000 in 
1946 dropped sharply to 598,000 in 1947, while quantities reported 
for U. S. S. R. varied greatly from 159,000 barrels 1n 1945 to 874,000 
in 1946 and then down to 197,000 barrels in 1947. Sweden, Denmark, 
Belgium, Canal Zone, Guatemala, Chile, and China all received more 
American heavy fuel oil in 1947 than in 1946. 


LUBRICATING CIL 


The refinery production of lubricating oils amounted to 45.6 million 
barrels in 1946 and 51.8 million in 1947—a gain of over 13 percent in 
1947 compared with an increase of 9 percent in 1946. Although pro- 
duction increased in all the refinery districts, the greatest gain was 
in the East Coast, where production rose from 20.4 percent of the 
total in 1946 to 21.4 percent in 1947. "The Texas Gulf district pro- 
duced 29.4 percent of the total in 1946 and 29.0 percent in 1947. Pro- 
duction in the Appalachian district declined from 11.3 percent of the 
total in 1946 to 10.7 percent in 1947. 

The percertage yield of lubricating oils from crude rose from 2.7 
percent in 1946 to 2.8 percent in 1947. 

The total demand for lubricating oils increased from 45.9 million 
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Salient statistics of lubricating oil in the United States, 1946-47, by months and 


districts 
Domestic de- | Stocks, end of 
Dee Yield ( -| mand (thou- period (thou: 
cent san 0 ar- san 0 are 
Month and district barrels) rels) = rels) 


1946 | 19471 | 1946 [19471| 1946 | 19471 | 1946 | 1947! 


H D 
ESE | CMe | EES | a A A | caches noRRIENLGE XT ERR 


By months: 
January- EE 3,395 | 4,204 | 2.4 | 2.9 | 2,692 | 2,951 | 7,694 7,773 
A e EEN 3,159 | 3,925 | 2.4] 2.9 | 2,278 | 2,680 7,966 7, 158 
IVE OTC cu ase ascos oat 3,786 | 4,480 | 2.6] 3.0 | 2,564 | 2,929 | 7,951 8, 015 
P qoo Ree ein oia ; 4,267 | 2.6| 3.0 | 3,061 | 3,066 | 7,852 7, 936 
^S MR NEU A acer j 4,608 | 2.5 | 3.0 | 2,867 | 3,104 , 565 8, 070 
hr TE 3,839 | 4,427 | 2.6} 2.9] 2,714 | 2,873 ; 8,281 
JU 3. cols o a ec CLER E 3,620 | 4,227 | 2.4 | 2.6| 3,049 | 3,003 | 7,293 8, 188 
E AAA 4,096 | 4,400 | 2.7 | 2.7 | 3,235 | 3,051 ,030 | 8,420 
September. .......................... 4,016 | 4,047 | 2.8| 2.6] 3,095 | 3,217 | 7,244 8,340 
October EE 4,327 | 4,350 | 3.0 | 2.6| 3,536 | 3,427 | 7,338 8, 157 
November.........................-. : 4,264 | 2.7| 2.7| 2,900 | 2,917 , 984 8, 531 
December... lcu e eieiei „l 4,566 | 2.8 | 2.8 | 2,900 | 3,295 | 7,564 8, 624 
KEE 45,645 | 51,765 | 2.7| 2.8 | 34,891 | 36,513 | 7,564 8, 624 
By districts: 
Raster ees 9,332 | 11,078 | 3.4 | 3.7 2,172 2, 386 
Appalachian........................- 5,175 | 5,531 | 9.3 | 9.1 597 559 
Indians, Illinois, Kentucky, ete..... 4,800 | 5,261 | 1.7 | 1.7 809 886 
Oklahoma, Kansas .......-.-.-.----- 5,470 | 5,861 | 4.0 | 3.8 460 | 538 
Texas Inland.......................- 282 | 369 4 4 (1) (3) 36 . 76 
Texas Gulf Coast.................... 13,399 | 15,009 | 3.2] 3.5 1,672 2, 220 
Louisiana Gulf Coast................ 2,008] 2,350 | 1.7] 1.7 6 221 
Arkansas and Louisiana Inland...... 1,380 | 1,4844 | 6.3 | 5.9 113 164 
Rocky Mountain.................... 278 311 .6 .6 77 91 
California... s cerco Alle cred 3,422 | 4,511 | 1.2] 1.5 1, 412 1, 484 
ARA eae bese 45,645 | 51, 765 | 2.7| 2.8 | 34,891 | 36,513 | 7,564 8, 624 
1 Subject to revision. | 3 Figures not available. 


Average monthly refinery prices of five selected grades of lubricating oil in the 
United States, 1946-47, in cents per gallon 


{National Petroleum News] e 
Aver- 
Grade Jan. (Feb. (Mar (Apr. |May|June| July|Aug.| Sept. | Oct. |Nov.|Dee T 
year 
1946 
Oklahoma: 
200 visoosity, No. 3 color, 
neutral.................- 18. 50113. 50/13. 50/13. 50/13. 64/14. 08/14. 57|15. 50| 15. 50/16. 00/16. 08/16. 79] 14. 68 
150-160 viscosity at 210°, 
bright stock, 20520 pour | 
TOSE cit Do A 22. 75|22. 75|22. 75122. 75122. 75|22. 75|22. 84|24. 34| 25. 35/26. 16/26. 33128. 75| 24.19 
Pennsylvania: 
200 viscosity, No. 3 color, 
neutral, 220-428 flash, 25 
pour test. 30. 50/30. 50/30. 50130. 50/30. 50/30. 50/30. 84|32. 75| 34. 13|36. 28136. 50137. 07| 32. 55 
600 stean refined. cylinder 
stock, filterable. ........ 15. 00/15. 00/15. 00/15. 00/15. 00/15. 00/15. 36/19. 00| 21.36 24. 30/25. 00/26. 38| 18. 45 
Gulf Coast: 500 viscosity, No. 
. 214-344 color, neutral........ 10. 00/10. 00/10. 00/10. 00/10. 00/10. 00/10. 00110. 85| 11. 38/11. 28/11. 68/12. 13) 10. 62 
1947 ; 
Oklahoma: 
200 viscosity, No. 3 color, | | 
neutral.................. 17. 32] 17. 32/17. 93/19. 00/18. 77/18. 50/18. 50/18. 50| 18. 50118. 71/19. 25/20. 41| 18. 56 
150-160 viscosity at 210°, 
bright stock, 10-25 pour 
dE EE 29. 06/26. 50127. 95128. 50128. 50/28. 50/28. 50/28. 501 28. 50/29. 36/30. 50/31. 75] 28. 84 
Pennsylvania: 
200 viscosity, No. 3, color, | 
neutral, 420-425 flash, 25 
pour est... 37. 50137. 73138. 86/39. 50139. 50/39. 98/40. 00/40. 00| 40. 00/40. 00/40. 00/40. 86! 39. 49 
600 steam-refined, cylinder 
stock, filterable. sh 27. 89/28. 23/29. 38/30. 50/30. 64/31. 98/32. 42/32. 00| 33. 00/33. 50133. 50134. 84| 31. 57 


Gulf Coast: 500 viscosity, No. 
2144-31 color, neutral. ....... 12. 44/12. 75113. 32/13. 50/13. 50/13. 50/13. 50/13. 50| 12. 89/12. 75/13. 42/13. 84| 13. 24 


964 MINERALS YEARBOOK, 1947 


barrels in 1946 to 50.7 million in 1947—a gain of 4.8 million barrels, 
including an increase in exports of 3.2 million and an increase in 
domestic demand of 1.6 million barrels. Although the domestic 
demand in 1947 was 4.6 percent grester than in 1946, the rate of 
growth has not paced the increase in the highway consumption of 
motor fuel, which gained 10 percent in 1947 compared with 1946. 
The increased use of reclaimed lubricants, particularly for commercial 
vehicles, is a significant factor. 


OTHER PRODUCTS 


Wax.—Refinery production of petroleum wax has increased each 

year since 1938. The production of 3,624,000 barrels (converted at 
the rate of 280 pounds to the barrel) was almost 21 percent greater 
than in 1946. 
. All the producing districts except California showed gains in 1947. 
Of the total increase of 621,000 barrels in production, 279,000 barrels 
was in the East Coast district and 93,000 barrels each in the Okla- 
homa-Kansas and Louisiana Gulf districts. 

Total demand increased from 2,989,000 barrels in 1946 to 3,585, 000 
barrels in 1947. Of the total increase in 1947 of 596,000 "barrels, 
390,000 was an increase in exports and 206,000 in domestic demand. 
Imports have been very small, amounting to only 1,000 barrels in 
1946 and 4,000 barrels in 1947. 


Salient statistics of wax in the United States, 1946-47, by months and districts 


[Thousands of barrels] 1 


: Domestic de- Stocks, end of 
. Production mand Exports period 
Month and district E = = Ka 
° | 1946 1947 2 1946 1947 2 1946 1947 3 1946 1947 ? 
By months: 

A St 234 299 166 217 73 97 288 293 
February... Eeer 232 292 181 195 48 87 291 304 
M OTC ue A te ade 276 334 209 222 53 89 305 327 
00 AR E A 243 286 201 225 58 82 289 306 
E AA a aa 242 320 197 219 58 88 276 319 
EE ege 234 279 149 206 69 77 292 315 
tr 216 320 189 218 56 83 264 334 
A E EE 247 236 189 164 60 92 262 314 
September. ....................- 245 321 156 197 54 95 297 344 
a AA 266 286 234 205 26 100 303 325 
IN ..------.--------------- 283 307 186 183 79; 103 321 346 
IT -.--------------------- 285 344 214 226 84 115 308 351 

Tollos he hee e 3, 003 3, 624 2, 271 2, 477 718 1, 108 308 351 

By districts: 
East NW EE 1,108 | 1,387 125 145 
Appalachian.................... 357 307 70 66 
Indiana-Illinois-Kentucky, 

3 A EEN 192 227 39 55 
Oklahoma-Kansas-Missouri..... 382 475 22 27 
Texas Ioland 9 11 (3) (3) (9). dL «9S. ieee eae 
Texas Gulf Coast- --------- 465 528 | | 28 25 
Louisiana Gulf Coast. ........... 320 413 | | 5 9 
Rocky Mountain, 78 95 | 16 21 
California... : 92 91 | 3 3 

Total A IA 3. 003 3, 624 2, 271 2, 477 | 718 ], 108 308 351 


1 Conversion factor: 280 pounds to the barrel. 
? Subject to revision. 
3 Figures not available. 
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Average monthly refinery price of 124°-126° white crude scale wax at Pennsyl- 
vania refineries, 1943-47, in cents per pound 


[National Petroleum News] 


Aver- 

Year Jan.| Feb.'Mar.| Apr.| May|June| July| Aug.| Sept.| Oct.|Nov.| Dec. ps 

year 

104] ete tt Duel eed 4. 25| 4.25] 4.25| 4.25] 4.25| 4.25| 4.25| 4.25] 4.25| 4.25| 4.25| 4.25| 4.25 
UC A et es 4. 25| 4.25] 4.25) 4.25) 4.25) 4.25) 4.25] 4.25] 4.25) 4. 25| 4.25] 4.25) 4.25 
Eeer 4. 25| 4.25] 4.25] 4. 25| 4.25) 4.25) 4.25} 4.25] 4.25] 4.25] 4.25] 4.25] 4.25 
MEN 4.25) 4.25) 4.25) 4.25] 4.25) 4.25) 4.32] 5.66} 5.76} 6.00} 6.00] 6.07] 4.94 
7.75| 7. 75| 7. 85} 7.88] 8.03} 7.61 


EE 6. 19| 7.06} 7.75) 7. 75) 7. 75} 7. 75) 7. 75 


Coke.—The production of petroleum coke increased from 10.6 mil- 
lion barrels (converted at the rate of 5 barrels to the short ton) to 
12.1 million barrels in 1947. Production increased in every district 
in 1947 except in the Texas Inland district. The Indiana-Illinois 
district continued to be the largest producers representing 48.7 per- 
cent of the total in 1946 and 43.1 percent in 1947. Production in the 
Gulf Coast districts rose from 20.6 percent of the total in 1946 to 22.5 
percent in 1947, and production in the California district increased 
from 8.9 percent of the total in 1946 to 13 percent in 1947. 

The total demand for petroleum coke increased from 11.0 million 
barrels in 1946 to 12.2 million in 1947. "The gain of 1.2 million barrels 
in 1947 represented an increase of 0.2 million in exports and of 1.0 
million in domestic demand. 


Salient statistics of petroleum coke in the United States, 1946-47, by months 
and districts 


: Domestic de- | Stocks, end of 
ue Yield. mand (thou- ii period | 
percen sands o ousands o 
Month and district of barrels) ! barrels) ! barrels) ! 


1946 1947 2 | 1946 | 1947 3) 1946 1947 2 | 1946 1947 1 


eS | een | eS | wm | tee, | om | ea OED | cert ETD 


JaDUBEy enses eg AD ee oe 803 | 1,016 | 0.6] 0.7 766 861 732 468 
As A 745 890 .6 .7 611 831 734 385 
IOP EE 833 | 1,047 .6 7 711 843 709 456 
EE 906 974 ll 7 784 792 722 445 
E Ae eet a e 822 | 1,090 .6 7 752 888 422 
JUNC ste 2 tae oe tees 795 | 1,006 is 7 577 765 425 443 
AR D AA E AA E T 840 | 1,119 .6 7 745 935 300 430 
Ren EE 929 | 1,002 .6 6 803 717 358 549 
September 22 eee 949 959 .6 6 785 912 445 475 
OGtODOE A ÓN 1,061 | 1,050 ot 6 920 921 478 483 
INO VGN DOM c. cst te i hc 953 876 ot 6 766 768 467 416 
December................ — ae 985 | 1,048 | .7 6 809 849 450 343 

Toötäl--- sesos i niia 10,621 | 12,077 6 7 9,029 | 10, 082 450 343 

By districts: 

East Coast. .------------------------ 598 729 2 .2 1 1 
Appalachian. ........................ 146 333 ¿2 .6 3 9 
Indiana-Illinois- Kentucky, etc...... 5,171 | 5,205; 1.8] 1.7 135 97 
Oklahoma-Kansas and Missouri. ... 694 728 5 .5 19 17 
Texas Inland.......................- 659 554 8 sT (3) (3) 4 18 
Texas Gulf CGoast 1,139 1, 535 3 .4 12 6 
Louisiana Gulf Coast................ 1,045 | 1,184 9 .8 6 2 
Rocky Mountain.................... 221 233 5 .4 40 33 
Si IAS ed ata a 948 | 1,576 3 .5 230 160 

OCB ME 10, 621 | 12,077 6 7 9,029 | 10, 082 450 343 


! Conversion factor: 5.0 barrels to the short ton. 
2 Subject to revision. 
¿ Figures not available. 
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Asphalt and Road Oil.—The total demand for asphalt amounted to 
50.5 million barrels in 1947—converted at the rate of 5.5 barrels to 
the short ton. The increase of 4.9 million barrels in 1947 included a 
pain of 0.9 million in exports and 4.0 million in domestic demand. 

he increase in domestic demand was about 9 percent in 1947 com- 
pared with a gain of 13 percent in 1946. The domestic demand for 
road oil has been increasing rapidly with the termination of wartime 
restrictions. It rose from 5.9 million barrels in 1946 to 7.1 million 
in 1947, an increase of 19 percent in 1947. 

Still Gas. The production of still gas declined from 317 billion cubic 
feet in 1946 to 308 billion in 1947. The Texas Gulf district showed a 
gam of 4 billion cubic feet, and there were small gains in the Arkansas- 
Louisiana Inland and Rocky Mountain districts. Production de- 
clined in all other districts particularly in the Indiana-Illinois and 
East Coast districts. 


Production of still gas in the United States, 1945-47, by districts 


1945 1946 1947 1 


District Equiva- Equiva- Equiva- 
Millions | lent, in | Millions | lentin | Millions | lent in 
of cubic |thousands| of cubic |thousands| of cubic [thousands 

feet of barrels feet of barrels feet of barrels 


EEE SE Eege | ED | Dr EE || 


EE Eer 49, 547 13, 763 


Apopalachian. ele 12, 632 3, 509 12, 301 3, 417 
Indiana—Illinois—Kentucky, ete......... 62, 759 17, 433 , 088 15, 580 
Oklahoma—Kansas— Missouri, etc........ 26, 489 7, 358 23, 951 6, 653 
. Texas Inland... o eaae Eeooms 16, 128 4, 480 14, 609 4, 058 
Texas Gulf Coast. ............. 2. ee 108, 227 30, 063 87, 192 2A, 
Louisiana Gulf Coast 2... 94, 225 9, 507 20, 280 5, 636 
Arkansas and Louisiana Inland........... 6, 059 1, 683 5, 252 1, 459 
Rocky Mountain.......................-- 8,114 A 7, 956 2, 210 
OFDla. sustos aaa cita LS Ee 48, 269 13, 408 38, 308 10, 641 


Se | eee | EEE: | cee | oo Q_zBQQQPEEe | GUIMNINAEGETUKDUmUCEIRAM EG UKU mE MEUS 


1 Subject to revision. 


Miscellaneous Oils.—' The domestic demand for finished miscellane- 
ous products increased from 46.0 million barrels to 57.4 million in 
1947—a gain of 25 percent. The major products in this group are 
liquefied gases for fuel use and for chemical and rubber manufacture. 
In 1946, the domestic demand for liquefied gases amounted to 39.7 
million barrels and rose to 52.7 million in 1947—a gain of almost 33 
percent. The domestic demand for all other miscellaneous products 
declined from 6.3 million barrels in 1946 to 4.7 million in 1947. 

The supply of liquefied gases is derived from natural-gasoline and 
cycle plants and from refinery production. Transfers from natural- 
gasoline and cycle plants rose from 25.5 million barrels in 1946 to 
35.2 million in 1947, while the production of liquefied refinery gases 
increased from 15.4 million barrels in 1946 to 18.7 million in 1947. 
The refinery production of all other miscellaneous products amounted 
to 7.1 million barrels in 1946 and declined to 5.7 million in 1947. 


INTERCOASTAL SHIPMENTS ? 


Shipments of mineral oils, crude and refined, from Gulf coast ports 
to east coast ports were 7 percent larger in 1947 than in 1946. Crude 
petroleum was the largest single item in these 1947 shipments; it 


2 By A. H. Redfield, Petroleum Economics Branch, Bureau of Mines. 
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constituted 38 percent of the total shipments in 1947 compared with 
39 percent (revised figure) in 1946. Gasoline occupied second place in 
importance; its shipments constituted 26 percent of the whole, both in 
1946 and in 1947. Intercoastal shipments of nearly all varieties of 
mineral oils were larger in 1947 than in 1946. The one exception was 
kerosine, of which the intercoastal shipments in 1947 were little 
changed from those in 1946. 


FOREIGN TRADE ? 
IMPORTS 


Imports of mineral oils, crude and refined, into continental United 
States increased 16 percent from 1946 to 1947. "They constituted 
7 percent of the total new supply in continental United States both 
in 1946 and in 1947. 

Crude petroleum, residual fuel oil, and distillate fuel oil together 
made up 99 percent of the total mineral-oil imports into continental 
United States in 1946 and 98 percent in 1947. "Venezuela supplied 
53 percent of the total imports in 1946 and 50 percent in 1947; the 
Netherlands West Indies 34 percent, both in 1946 and in 1947; 
Colombia 7 percent, both in 1946 and 1947; and Mexico 4 percent in 
1946 and 7 percent in 1947. 

Of the crude petroleum imported into continental United States, 
Venezuela furnished 81 percent of the total in 1946 and 77 percent 
in 1947, Netherlands West Indies 6 percent in 1946 and 5 percent in 
1947, Colombia 10 percent (revised figure) in 1946 and 11 percent in 
1947, and Mexico 3 percent in 1946 and 6 percent in 1947. Small 
shipments were received from Kuwait in 1946 and from Kuwait and 
Saudi Arabia in 1947. 

The Netherlands West Indies provided 95 percent of the residual 
fuel oil imported into continental United States and the noncontiguous 
Territories in 1946 and 90 percent in 1947. Minor amounts were 
imported in 1945 from Mexico, Venezuela, Trinidad, Canada, and 
Colombia, and in 1947 from Saudi Arabia and Bahrein Island as well. 

Caribbean countries and Mexico, which had shipped 77 percent 
of the distillate fuel oil received in continental United States and the 
noncontiguous Territories in 1946, accounted for 97 percent of such 
imports in 1947. Middle Eastern countries—Saudi Arabia, Bahrein 
Island, and Iran—which had supplied*23 percent of the distillate 
imports in 1946, furnished only 3 percent in 1947. 


3 By A. H. Redfield, Petroleum Economics Branch, Bureau of Mines. 
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EXPORTS 


Continental United States continued to be a net exporter of mineral 
oils. The excess of all petroleum exports over all petroleum imports 
decreased from 15 million barrels (revised figure) in 1946 to 5 million 
barrels in 1947. In crude petroleum, however, imports were larger 
than exports in both years. The excess of crude imports increased 
from 44 million barrels (revised. figure) in 1946 to 51 million barrels 
in 1947. Net exports of refined products decreased from 59 million 
barrels in 1946 to 56 million barrels in 1947. Although net exports 
of motor fuel increased from 45 million barrels in 1946 to 47 million 
barrels in 1947, of distillate fuel oil from 24 million barrels in 1946 to 
26 million barrels in 1947, and of lubricating oils from 11 million 
barrels in 1946 to 14 million barrels in 1947, the excess of imports 
of residual fuel oil increased from 35 million barrels in 1946 to 44 
million barrels in 1947. 

Exports and Territorial shipments of crude petroleum increased 9 
percent from 1946 to 1947; but the 46 million barrels of crude petro- 
leum exported and shipped to the Territories in 1947 was only 59 
percent of the 77 million barrels exported and shipped in 1938, the 
peak year for such outward shipments. Of the 1947 exports of crude 
petroleum, Canada received 84 percent, France 9 percent, Cuba 3 
percent, and Argentina 2 percent. 

Exports and Territorial shipments of refined oils were 7 percent 
larger in 1947 than in 1946. The greatest increase was in outward 
shipments of motor fuel, notably to Canada, Mexico, the Philippine 
Republic, Australia, New Zealand, and Hawaii. Exports to Europe, 
except the United Kingdom and Sweden, were less in 1947 than in 
1946. Exports and shipments of distillate fuel oil were little changed 


Crude petroleum exported from the United States, 1940-47, by countries, in 
thousands of barrels 


[U. S. Department of Commerce] 


1940 1941 1942 1943 1944 1945 1946 1947 


TT EE 28,778 | 26,516 | 33,753 | 41,942 | 33,738 | 32,841 | 36,595 | 38, 564 
CUD8 EE 822 | 1,219 825 791 574 8 , 1, 354 
WIOXICO Ve consi sion aros 349 195 103 65 60 80 0 101 
Argentina. .............-.----.------ 779 423 113 122.2255] nose 70 724 1, 052 
Brazil. set A bars 250 273 69 2 1 73 282 
cs ARA EE, A A A a E y A 
EE BO A E, A E O E, EE 
187a AAA EE E E A E ee wees 68 |.......: 
POON INGE orcs eect ees c mto | aL erase AE AA cct mcs A cae 49 
¡A EE ¡E AAA A esata tel PE ae eee 2, 305 4, 358 
Eeer AAA AA AAA. E EE E 
POftUCSl EE 531 A OE EEA SREE Ei EE E 
AE EE EE E: AR 104 Misses 
United Kingdom. ................... 533 238 598 485 421 | 1,284 | 1,233 299 
dee EE A E EE elo EH e d BEE 
CHR EE EE NR EE AS EE E E A 
Keantung. --.oooooocccocooooooo.-- 844 VK EN A WEE A oo E ens ee 
JPA whoo dee 11,590 1 0,208 eee. d A PA A semitas 
0 he E lal Tet EE Ne GE, re i IRA ATA PA AP A 
British East io: A cecccoclosucr me RR L4. sees tE MERE: PERRA 
A AN MESA APRA 6 M A A EE 
Gold A: AAA A A d A A PA hee 
Union of South Africa...............].-......]|---....- 1 Tic sceso 2 DN E 
Australin ~~ - eee 9 7 AA A. E A A 
New Zealand... AAA A A A d AAA AA DE 
Other countries---------------------- 65 7 12 10 3 73 6 17 


A ees | ED | CS | SD yd di 


51, 496 | 34, 484 | 35,560 | 43,343 | 34,802 | 35,353 | 42,574 | 45,802 
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from 1946 to 1947; declines in shipments to the United Kingdom, 
France, and the U. S. S. R. offset increased exports to most destina- 
tions, notably to Canada and to other European countries. Exports 
and Territorial shipments of residual fuel oil increased from 1946 to 
1947, especially to Canada, Mexico, Europe (except the U.S. S. R.), 
the Philippine Republic, and China. Exports and -shipments of 
lubricating oil to most destinations were larger in 1947 than in 1946. 
France, the Netherlands, and the United ado were the most 
noteworthy exceptions to the general increases. The decline in the 
outward shipments of kerosine from 1946 to 1947 was due chiefly to 
reduced exports to Europe, notably to the United Kingdom. Foreign 
and Territorial sales of paraffin wax to nearly all destinations were 
larger in 1946 than in 1947, chiefly because of the continued absence 
of e and Indonesia from the world market. 

Of the total exports and Territorial shipments of major refined oils 
and paraffin wax, 59 percent in 1946 and 44 percent in 1947 went to 
Europe. The United Kingdom received 31 percent of the total in 
1946 and 26 percent in 1947. To other European countries 28 percent 
went in 1946 and 19 percent in 1947. 

North American countries received 15 percent of the total exports 
and Territorial shipments in 1946 and 26 percent in 1947. Canada’s 
share of the whole increased from 9 percent in 1946 to 17 percent in 
1947. South America took 2 percent of the total in 1946 and 3 per- 
cent in 1947. 

To Asia went 6 percent of the total outward shipments of mineral 
oils in 1946 and 7 percent in 1947. 

Exports and Territorial sales of major refined oils and wax from the 
United States to Oceania amounted to 4 percent of the total in 1946 
and 6 percent in 1947. Australia received 2 percent of the whole in 
1946 and 4 percent in 1947. 

Africa accounted for 4 percent of the total exports and Territorial 
shipments of refined oils and wax in 1946 and for 2% percent in 1947. 

The noncontiguous Territories received 9 percent of the major 
refined oils and wax shipped out of continental United States in 1946 
and 11 percent in 1947. 


WORLD PRODUCTION * 


The world production of crude petroleum continued in 1947 its 
long-range upward trend. It was 10 percent larger in 1947 than in 
1946. While the United States increased its crude output 7 percent 
in 1947 over 1946, other countries produced 15 percent more petroleum 
in 1947 than in 1946. 

The Western Hemisphere produced 81 percent of the total world 
output of crude petroleum in 1947, compared with 82 percent in 1946. 
The countries surrounding the Persian Gulf produced 10 percent of 
the world total in 1947, compared with 9 percent in 1946. Europe 
(including the U. S. S. R.) supplied 8 percent of the whole, both in 
1946 and 1947. 

Venezuela, second only to the United States in petroleum produc- 
tion, increased its output 12 percent in 1947 over 1946. Of the other 
Latin American countries only Mexico and Colombia produced appre- 
ciably more crude in 1947 than in 1946. Mexico's 14-percent increase 
in 1947 over 1946 may be attributed in part at least to a reorganiza- 


1 By A. H. Redfield, Petroleum Economics Branch, Bureau'of Mines. 
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tion of Pemex, the Government producing and refining company. In 
Canada, in spite of the discovery of the Leduc field in Alberta, little 
more oil was produced in 1947 than in 1946. 


Crude petroleum produced in principal countries of the world, 1942-47, in 
thousands of barrels 


[Compiled by B. B. Mitchell] 


Country 1942 1948 1944 1945 1946 1947 
North America: 
Barbadoes. ..................- 2. .....- 2 9 1 2 1 (1) 
A EA E E 10, 365 10, 052 10, 099 8, 483 7,586 7, 632 
OUDS WEEN 151 107 109 149 269 300 
A AA nade 34, 815 35, 163 38, 203 43, 547 49, 235 56, 284 
ke EE 22, 069 21, 385 22, 139 21, 093 20, 173 20, 521 
United States............-............ l, 386, 645 |1, 505, 613 |1, 677, 904 11, 713, 655 |1, 7383, 939 | 1, 856, 107 
Total North America............... 1, 454, 047 |1, 572. 322 |1, 748, 455 |1, 786, 929 |1, 811, 203 | 1, 940, 844 
South America 
A AAA 23,704 | 27,714| 2,230 | 22,881 20, 604 21, 846 
A cbosedce teste cece 334 314 382 63 375 
re, rege 58 79 67 97 
Ellergronn ee 10, 487 13,261 | 22,201 | 22,449 | 22,518 25, 882 
logro MM —————— 2, 278 2, 315 2, 967 2, 323 2, 282 
Per] o s it iene e eds 13, 629 14, 654 14, 386 13, 744 12, 456 12, 764 
Venezuela...........................- 147, 675 177, 631. 257,046 | 323,156 | 388,486 484, 885 
Total South America. .............. 198,114 | 235, 957 321, 292 | 385,355 | 446,817 498, 131 
Europe: 
dere, eee eege 1, 601 1,00 267 3 1, 000 3 1, 800 
AUST A S 7,478 8, 218 3, 074 5, 734 6, 285 
lb A A AN 271 3 185 91 96 210 
ds EE 335 300 197 367 363 
Germany ee 5, 191 4,973 6, 154 3, 935 4, 539 4,035 
Kn AA aineena 5, 037 6, 347 4 6, 204 45,018 5, 146 4, 330 
Elte 101 375 375 375 80 
Netherlands. .....--------------------ļ---------- (8) 14 41 1, 478 
Poland 2. cecus mena ewe teases eft 2, 794 3 3. 500 3 3, 000 6750 866 951 
RUMAnla o iuoses toas ense 42, 39,182 | 26,191 34,772 | 31,434 , 552 
US. B. AA 221, 470 ,750 , 000 | 148,953 | 157,073 187, 463 
United Kingdom..................... 839 703 532 351 
Other Europe? -2-2-0 10 10 500 450 400 365 
Total Europe ?...................... 291,536 | 264,711 | 326,878 | 198,155 | 208,284 236, 263 
Asia: 
Bahrein Island........................ 6, 241 6,572 6, 714 7, 300 8, 010 9, 411 
QUILT —— 2, 500 1 3 750 3 725 3 700 3 800 
EE 340 "i 505 484 513 978 
Formosa- sasae asado Reise 48 38 40 11 16 18 
Indi8...1.:22--.2- 0 eI 2, 792 2, 735 2, 784 943 2, 193 1, 863 
A A 72, 256 74,612 | 102,045 | 130,526 | 146, 819 154, 511 
ji; EE 19, 726 30, 943 35, 112 35, 665 35, 834 
J apan. E 1, 652 1,727 1, 601 1, 519 1, 343 1, 258 
qi p MU MM ie et os an foe one 5, 931 16, 225 
N AER Indies.. ......----------- 24, 000 48, 294 22, 260 7, 600 2, 100 8, 020 
Sakhalin (U. S. 8. R.) 3_.............. 4, 000 5, 000 5, 000 6, 000 ; 7,000 
Sarawak and Brunel.................. 3 3, 000 3 4, 500 3 6, 000 2, 100 2, 050 12, 970 
Saudi Arabia. ...--------------------- 4, 530 4, 868 7,794 | 21,311 | 59,944 89, 852 
Total Asin EEN 141,085 | 174,641 | 186,436 | 215,040 | 271,284 338, 140 
Africa: 
TOBY Db scott oe os cee ode eio loe 8, 275 8, 953 9, 416 9, 406 9, 070 8, 627 
Morocco, French..................... 26 23 
Total Afen... 8, 316 8, 992 9, 448 9, 432 9, 090 8, 650 
Oceania: New Zealand.................... 2 2 2 
World total......................... 2, 093, 100 |2, 256, 625 |2, 592, 511 |2, 594, 914 |2, 746, 680 | 3,022, 030 
1 Less than 500 barrels. 
2 Natural naphtha and gas oil. 
3 Estimate. 


4 Data represent Trianon Hungary subsequent to October 1944. 


5 Data not available. 
5 Beginning in 1945, postwar borders. 


* Includes U. S. 8. R. fields in Asia, other than Sakhalin. 
* Exclusive of U. 8. S. R. fields in Asia (other than Sakhalin), which are included with U. 8. S. R. in 


Europe. 
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Increased petroluem production in the countries surrounding the 
Persian Gulf was due primarily to a 50-percent growth in the output 
of Saudi Arabia from 1946 to 1947. The production of Bahrein 
Island was 17 percent larger in 1947 than in 1946. Kuwait, a new- 
comer in the petroleum industry, nearly trebled its output from 1946 
to 1947. On the other hand, Iran, largest producer in the Middle 
East, increased its production only 5 percent; and Iraq, restricted by 
the capacity of the pipe line from Kirkuk to Haifa and Tripoli, main- 
tained its output at virtually the same level as in 1946 and 1945. 

Political disorders in Indonesia retarded the restoration of war- 
damaged equipment and the rehabilitation of the petroleum industry. 
Its production in 1947, though nearly four times as large as in 1946, 
constituted only 13 percent of the amount produced in 1940. In 
British Borneo, however, more than six times as much petroluem was 
produced in 1947 as in 1946. 

Egypt, the only country in Africa which produces petroleum on a 
significant scale, decreased its output 5 percent from 1946 to 1947. 


Phosphate Rock 


By BERTRAND L. JOHNSON au» E. M. TUCKER 


GENERAL SUMMARY 


HE upward trend in demand for phosphate rock continued, and 
LES production reached an abnormal height. Startlingly high 
new records were made in the domestic phosphate industry in 
1947, according to reports submitted to the Bureau of Mines by 


MILLIONS OF LONG TONS 


1930 Ee | 


FIGURE 1.—Marketed production of domestic phosphate rock, 1900-47. 


operators. Total mine production jumped nearly 2,000,000 tons— 
from 7,168,839 long tons in 1946 to 9,121,081 tons in 1947. Sales were 
correspondingly high. Total phosphate rock sold or used by producers 
in 1947 attained a new peak of 9,087,199 long tons, valued at 
$47,461,981, an increase of more than $16, 000 ,000 over the 1946 total 
value. “Imports declined both in quantity and value. Exports in- 
creased by nearly a million tons, and more phosphate rock was exported 
from the Western States than from Florida, because of Army pur- 
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chases of phosphate rock for use in occupied territories. Apparent 
domestic consumption rose from 6,221,525 tons in 1946 to 7,445,948 
tons in 1947. Stocks declined to 1,039,000 tons at the end of 1947. 
The P.O; content of the domestic phosphate rock sold or used in 
1947 reached a new high—2,921,137 long tons. 


Salient statistics of the phosphate-rock industry in the United States, 1946-47 


1946 1947 


Long tons Value at mines Long tons Value at mines 


Rock | ,2208.| Total |A¥e™) Rock | 2205. | Total | Aver 


content content age 
Production (mined) ........... 7, 168, 839/2, 316, 471 (1) (1) 19,121, 081/2, 941, 358 (1) (1) 
Sold or used by producers: 
Florida: 
Land pebble............... 4, 807, 563|1, 615, 919/$19, 867, 339| $4. 13/6, 314, 077,2, 108, 702/$31, 975, 858| $5. 06 
Soft rock, 97,067| 19,652 387,708| 3.99} 88,620} 17,976 326, 3. 68 
Hard rock. ..............-- 100,881| 36,627 762, 127| 7.55| 79,330) 28,856 618,330| 7.79 
Total Florida. ........... 5, 005, 511/1, 672, 198; 21,017, 174| 4. 20,6, 482, 027,2, 155, 528| 32,920,252} 5. 08 
Tennessee23 | . ............ 1, 362, 600| 389,294) 7,014,490| 5.15]1,411,884| 399,583| 7,779,099) 5.51 
Idalo A nnan 312, 658} 97,964) 1,805,103) 5.77, 905,214) 275,241) 4,922,829] 5.44 
Montanha- eege 179,944| 57,522) 1,207,054) 6.71) 236,229) 74,713) 1,549,317! 6.56 
Al AA AA cere E VE 51,845} 16,072 290, 484] 5.60 
Total United States... .. 6, 860, 713/2, 216, 978| 31,043,821} 4. 52/9, 087, 199,2, 021, 137| 47, 461, 981| 5.22 
Imports 5...................... 59, 7 (1) 601, 683| 10.07} 43,477) (3) 505, 840] 11.63 
EELER 698, 927 (1) 4, 435, 964| 6.35|1, 684, 728 (1) 9, 820,168} 5.83 
Apparent consumption ?..... 6.221.525]. (D- listar E 7,445,948] (Ð)  |...........].....- 
Stocks in producers’ hands, 
Dec. 31: 
Florida.................... 630, 000; 210, 000 (1) (1) 518, 000| 170, 000 (2) ( 
Tennessee 238 |... ...... 404, 000| 125,000 (1) 1) 403,000| 112,000 o (a 
Western States............ 117,000| 38,000 (1) (1) 118,000} 35,000 y (1) 
Total stocks. ............ 1, 211, 000, 373, 000 (1) (1) |1,039,000| 317,000! (1) (1) 


1 Data not available. 

2 Includes sintered matrix. 

3 Includes small quantity from Virginia. 

4 Includes Utah. 

5 Market value (or price) at port of shipment and time of exportation to the United States. 

6 Exports as reported by producers. 

? Quantity sold or used by producers plus imports minus exports. 

f Includes brown-rock matrix of sinter grade, sintered brown rock, blue rock, and some matrix of washer grade. 


International allocation of phosphate rock ceased July 1, 1947, at 
the end of the 1946-47 fertilizer year, according to an announcement 
of the International Emergency Food Council. | 

Several general papers relating to the phosphate-rock industry 
have been published recently.! 


PRODUCTION 


A startling new record was made in the quantity of phosphate 
rock mined in the United States in 1947—9,121,081 long tons. Again 
theincrease was nearly 2,000,000 tons greater than in the previous year. 
Phosphate rock was mined in 1947 in Florida, Tennessee, Idaho, 
Montana, Utah, and Wyoming, and apatite in Virginia. 


1 Emery, K. O., Phosphorite from the Sea Floor: Rocks and Minerals, vol. 22, No. 1, January 1947, pp. 8-9. 
fane an Filling the Demand for Phosphate Rock: Fertilizer Review, vol. 22, No. 3, May-June 
; Dp. , 18. 
Jacob, K. D., Development and Use of Fertilizer Materials in Relation to Higher Analysis Mixtures: 
Am. Fertilizer, vol. 107, No. 3, Aug. 9, 1947, pp. 7-9, 26, 28; vol. 107, No. 4, Aug. 23, 1947, pp. 9-10, 26, 28, 30. 
J c DRE Phosphate Fertilizer Progress: Fertilizer Review, vol. 23, No. 1, January-February 1948, 
pp. 2-5, . ! 
Pena incen The Phosphate Industry: A National Asset: Am. Fertilizer, vol. 106, No. 7, Apr. 5, 
7, pp. 7-10, 30. 
Sauchelli, Vincent, Great Asset Seen in U. S. Deposits of Phosphate: Reprint from Agricultural Chemi- 
cals, February 1947, 4 pp. 
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Phosphate rock mined in the United States, 1938—47, by States, in long tons 


] Tennes- | Western| United i Tennes- | Western} United 

Year | Florida see 1 States States Year Florida see 1 States States 
1938___| 2, 722,927 | - 999,551 | 187,908 | 3, 860, 476 || 1943...| 3, 274, 266 | 1, 868, 407 |. 227, 294 | 5, 369, 967 
1939...| 2, 791, 360 | 1,057, 570 | 139, 040 3, 087, 070 || 1944...] 3, 486, 482 | 1, 413, 246 | 300, 274 5, 200, 002 
1940...| 2, 782, 956 | 1, 120, 551 | 164, 570 4,068,077 || 1945...| 3,814,935 | 1, 260, 840 | 323, 955 5, 399, 739 
1941___| 3,417, 900 | 1,301,067 | 203,216 | 4,922,183 || 1946...| 5, 280, 402 | 1,316,107 | 572,330 | 7, 168, 839 
1942 ..1 2,984, 503 | 1, 568,162 | 266, 273 | 4,818,938 {| 1947___] 6,381, 282 | 1, 489, 980 11,249,819 | 9,121,081 


E E Ed 
! Includes small quantity of apatite from Virginia and in 1038 small quantity of phosphate rock from 
South Carolina. Includes in 1938-43 some matrix of washer grade. 


SALES 


In 1947 another record was also made in the quantity of phosphate 
rock sold or used by producers—9,087,199 long tons—which exceeded 


the previous record, made in 1946, by nearly 2% million tons. 


'The 


total value of the sales as reported by the producers was $47,461,981, 
more than $16,000,000 greater than in 1946. 


Phosphate rock sold or used by producers in the United States, 1943-47 


Value at mines 


Value at mines 


Y ear Long tons Y ear Long tons 
Total Average Total Average 
1043. unen su 5, 126, 232 |$18, 962, 021 $3. 70 || Io4e 6, 860, 713 |$31, 043, 821 $4. 52 
1944 2. 5, 276, 643 | 20, 856, 429 3. 88 || 1947... 9, 087,199 | 47, 461, 981 5. 22 
1045. 2.25.5215 


5, 806, 723 | 23, 951, 077 


4. 12 | 


The following table shows the sales of phosphate rock, by grades, 


for 1946 and 1947. 


Phosphate rock sold or used by producers in the United States, 1946—47, by grades 


and States 
Florida Tennessee ? Western States.| United States 

cgi content Per- Per- Per- Per- 

Long tons v Long tons x Long tons Se Long tons SH 

total total total total 

1946 

Below 60. ...........----..-...-- 100, 938 2 637, 053 47 2, 433 1 740, 424 11 
60 to REENEN 18, 759 (3) 286, 416 PA Dt ETE EEN 305, 175 4 
68 basis, 66 minimum............ 213, 556 4 32, 581 2 203, 857 41 449, 994 7 
70 minimum..................... 8, 17 220, 299 16 357 (3) 1, 058, 946 15 
72 minimum.............-....... 1, 150, 749 23 184, 857 14 283, 899 1, 619, 505 24 
75 basis, 74 minimum...........- 1, 448, 156 2 E EE MEINEN 2,056 | (3) 1, 450, 212 21 
More dnt TH en NIS 1, 077, 158 22 501 C) M A PA 1, 077, 659 16 

ove 85 (apatite)__.........---- 
graye ie Ee \ 167,905 | 3 BOS | Oi) A eese 158,798 | 2 
5,005,511 | 100 | 1,362,600 | 100 | 492,002 | 100 | 6,860,713 | 100 
1947 

Below ou  ooooocococoocoo.-- 93, 028 1 743, 219 53 2, 669 (3) 838, 916 9 
60 to A A A , 798 (3) 309, 572 22 314, 153 629, 523 7 
68 basis, 66 minimum............ 761, 058 12 25, 186 2 144, 880 12 931, 124 10 
70 minimum...................-- 976, 436 15 191, 153 13 149, 668 13 | 1, 317, 257 15 
72 minimum...................-- 1, 526, 077 24 140, 797 10 443, 255 87 | 2,110,129 23 
75 basis, 74 minimum............ 2, 281, 163 51, | EE MORIENS 82, 938 2, 364, 101 20 
ege 76 minimum deri a Re 7, 726 13 477 (3) 1, 092 (3) 9, 9 
Undistribated III). 07000 | 480] 0 | sel 5| esaj 1 
6, 482, 027 100 | 1, 411, 884 100 | 1, 193, 288 100 | 9, 087, 199 100 


1 Bone phosphate of lime. 


2 Includes a small quantity from Virginia. 


3 Less than 0.5 percent. 
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CONSUMPTION AND USES ` d 


The apparent consumption of phosphate rock in the United States 
in 1947 increased to 7,445,948 long tons from 6,221,525 (revised figure) 
in 1946, an increase of nearly 1% million tons. 


Apparent consumption! of phosphate rock in the United States, 1943-47, in long tons 


Year Long tons Year Long tons 
1048 EE £814 727 | 1046 EE 2 6, 221, 525 
1944.......... P 0001924 | 1047. co255 success cute a 7, 445, 948 
1945 ME s 5, 457, 648 |. 
1 Quantity sold or used by producers plus imports minus exports. 2 Revised figure. 


Data on sales of phosphate rock by uses are shown in the ac- 
companying table. 


Phosphate rock sold or used by producers in the United States, 1946-47, by uses 


and States 
Florida Tennessee ! Western States | United States 
Uses Per- Per- Per- Per- 
Long tons SE Long tons se Long tons DEN Long tons gr 
total total total total 
. 1946 
Domestic: 
Superphosphates. . ............ 3, 959, 108 79 449, 496 33 195, 838 40 | 4, 604, 442 67 
Phosphates, phosphoric acid, 
poospherus, ferrophosphorus.| 231,338 5 653, 885 48 9, 278 2 894, 501 13 
Direct application to soil...... 314, 575 6 212, 405 16 1,117 | (2 528, 097 8 
Fertilizer filler................. 32, 303 1 18, 454 RW EE o act 50,757 1 
Stock and poultry feed......... 52, 501 1 500 | (2) |...........|------ 53, 001 1 
Undistributed 3................ 1,047 | (2) 27, 860 2 2,081 | (2) 30,988 | (2) 
A dees 414, 639 e DE algae 284, 288 58 698, 927 10 
5, 005, 511 100 | 1, 362, 600 100 492, 602 100 | 6,860, 713 100 
1947 4 E 
Domestic: 
Superphosphates. ....- See .---| 4, 842, 304 75 275, 488 20 270, 038 23 | 5, 387, 830 59 
Phosphates, phosphoric acid, 
phosphorus, ferrophosphorus..; 327, 151 5 799, 422 57 8,035 1 | 1,134, 608 13 
Direct application to soil...... 485, 517 7 278, 230 20 328 | (2) 764, 125 
Fertilizer Biller ` 18,006 | (2) 19, 627 ' E AAA GE 37,633 | (2) 
Stock and poultry feed. ....... 36, 496 1 SY HP A MN CN DEE, GE 40,228 | (3) 
Undistributed 3............... ll 35, 335 2 2,712 | (3) 38,047 | (2) 
Exports 1.......................-. 772, 553 ¡PA A 912, 175 76 | 1,684, 728 19 


Lcd | o | | AS SD | e. 


6, 482,027 | 100 | 1,411,884 | 100 | 1,193,288 | 100 | 9,087, 199 100 


1 Includes a small quantity from Virginia. 

2 Less than 0.5 percent. 

3 Includes phosphate rock used in pig-iron blast furnaces, parting compounds, research, defluorinated 
phosphate rock, refractories, and other uses. 

* As reported to the Bureau of Mines by domestic producers. - 


Certain details regarding the superphosphate industry are shown 
in the following table. 
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Production, shipments and stocks of superphosphates (18 percent available 
phosphoric acid), 1943-47, in short tons : 


{Bureau of the Census] 


1943 1944 1945 1946 1047 
o AA ea aa 6, 292, 955 | 6, 692, 368 | 7,372,104 | 7,847, 591 | - 9, 292, 677 
Shipments...............- Lc Lc. LL ccc Les s LLL-- 3, 035, 293 | 3, 951, 402 | 4,332, 992 | 4,421,670 | 4, 752, 324 
Stocks in manufacturers’ hands Dec. 31........ E 791, 385 794, 778 808, 027 646, 278 856, 382 


All price controls on phosphate rock were ended November 10, 1946, 
by Office of Price Administration Supplementary Order 193. The 
accompanying table summarizes the quotations in the Oil, Paint and 
Drug Reporter at the beginning and end of 1947. 


Prices per long ton of Florida and Tennessee unground, washed, and dried phos- 
phate rock, in bulk f. o. b. cars at mine, by grades, in 1947 


[Oil, Paint and Drug Reporter] 


Florida land pebble | mennessee 


Grades—B. P. L.! content (percent) ee 
Ji Jan. 13, 1947 Dec. 29, 1947| brown rock 


DEE EE a EE $2.60 | $3. 34-3. 49 | ...........- 
UL tc p RUIN ONDE: 3.00 | 3.74-3.89 $5. 50 
EU AAA E A A A 3.60 | 4.344. 42 6. 00 
UA A A A 4.00 | 5.34-5.49 |............ 
AAA A MORIENS ON HOP RO DOR EAE 5.60 | 6.346,49 |]... ....-- 


1 Bone phosphate of lime. 


REVIEW BY STATES 


Arkansas.—According to the Division of Geology of the. Arkansas 
Resources and Development Commission, an extended field and 
laboratory study was made in 1947 of one of the numerous phosphate- 
rock deposits in the Batesville area of Independence County, Ark. 
Sixteen holes were drilled with a portable cable-tool rig, and a deposit 
of 141,540 long tons of phosphate rock with an average tricalcium 
phosphate content of 40.97 percent proved. This was believed suitable 
for use as a raw rock phosphate fertilizer in Arkansas. 

Florida.—New and much higher records were made in 1947 in the 
total quantity of Florida phosphate rock sold or used— 6,482,027 long 
tons—nearly 1% million tons above the previous record high of 1946. 
The total value of this rock—$32,920,252—was $11,903,078 greater 
than the value of the phosphate rock sold in 1946. Increases occurred 
only in the quantity and value of the land-pebble phosphate rock sold 
or used. | 

The land-pebble phosphate-rock mining companies in operation in 
1947 were the À merican Agricultural Chemical Co. (Pierce); American 
Cyanamid Co. (Brewster); Coronet Phosphate Co. (Plant City); 
Davison Chemical Corp. (Ridgewood); International Minerals & 
Chemical Corp. (Mulberry); Pembroke Chemical Corp. (Pembroke); 
oH p (Agricola); and the Virginia-Carolina Chemical Corp. 

ichols). 
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The International Minerals & Chemical Corp. operated its No. 2, 
No. 122, Peace Valley, and Achan mines and washers in 1947, but 
the No. 122 mine went out of operation in December. The rock 
produced was dried at the Mulberry drying plant. According to the 
annual report of the company for the year ended June 30, 1947, the 
Peace Valley mine produced more than a million long tons of phosphate 
rock in the fiscal year 1946-47—a reported record production for an 
individual mine in the phosphate-rock industry. 


Florida phosphate rock sold or used by producers, 1943-47, by kinds 


Hard rock Soft rock ! 
Year Value at mines Value at mines 
Long tons |---| Long tons 
Total Average Total Average 
UT A 34, 128 $201, 241 $5. 90 71,171 $254, 995 $3. 58 
1944 ei es Sle Sut ois 22, 500 138, 952 6.18 60, 087 259, 523 4, 32 
Är EE 63, 491 426, 061 6. 71 71, 715 293, 433 4.09 
1040 tr orcas e 100, 881 762, 127 7.55 97, 067 387, 708 3. 99 
AAA A 79, 330 618, 330 7.79 88, 620 326, 064 3. 68 
Land pebble Total 
Year Value at mines Value at mines 
; Long tons | |. Long tons | r 
Total Average Total Average 
EEN 3. 483, 194 |$11, 633, 241 $3.34 | 3, 588, 493 |$12, 089, 477 $3. 37 
EST E AR O E A 3, 670, 208 | 13, 136, 472 3.58 | 3,752,795 | 13, 534, 947 . 3.61 
AA AS 4, 103, 022 | 15, 578, 980 3.80 | 4, 238, 228 | 16, 208, 474 3. 85 
1946 eere aae 4, 807, 563 | 19, 867, 339 4.13 | 5,005,511 | 21, 017, 174 4, 20 
AA 6, 314,077 | 31, 975, 858 5.06 | 6,482,027 | 32, 920, 252 5.08. 


1 Includes material from waste-pond operations. 


The American Agricultural Chemical Corp. operated its mines 
Nos. 2, 3, and 10, the Boyette tabling and No. 2 recovery plants, and 
the drier at Pierce. American Cyanamid Co. reports that phosphate 
rock was recovered at the Saddle Creek mine, washer, and flotation 
plant, and dried at Brewster. The Coronet Phosphate Co. operated 
its Hopewell and Eleanor mines and dried the phosphate-rock pro- 
duction at the Coronet drier. The Davison Chemical Corp. mined 
ege poni rock from its Bonny Lake, Pauway No. 3, and Pauway 

o. 4 mines and dried the washed rock at the Ridgewood drying plant. 

Several illustrations picturing operations of this company appeared 
in a recent article.” 

Swift & Co. Plant Food Division completed a new washer and 
flotation plant at its new phosphate-rock mine near Fort Meade, Fla. 
Production in 1947 came from its Agricola mine. The Pembroke 
Chemical Corp. operated its Pharr mine and washer and the Pem- 
broke drier. The Virginia-Carolina Chemical Corp. operated its 
Homine and Phosmico mines and washers, drying plants at Phosmico 
and Nichols, and a calcining kiln at Nichols in 1947. At the latter 
locality the company also operated an electric furnace, a phosphoric 
acid unit, a contact sulfuric acid plant, a superphosphate plant, and 
a:complete fertilizer plant. Descriptions of the Florida operations 
are given in the V-C News.’ 

“ono Engineering, Mining and Processing Florida Phosphate: Vol. 54, No. 8, August 1947, pp. 


3V-C News, Phosphate Rock: You Can’t Live Without It: Vol. 1, No. 3, November 1947, pp. 4-9. 
V-C News, Phosphorus Mirabilis: Vol. 1, No. 3, November 1947, p. 10. 
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The Victor Chemical Works continued its construction of an electric 
furnace plant for the manufacture of elemental phosphorus at Victor, on 
the Anclote River, north of Tarpon Springs, on the west coast of Florida, 

In 1947 the Seaboard Air Line Railroad completed a new modern 
phosphate-rock elevator on Sedden Island, Tampa, said to be the 
largest and most modern in the world. This new elevator handles 
1,500 tons of phosphate rock per hour from hopper car to ship's hold. 
Details of the elevator are given in mimeographed releases issued by 
the company. 

In the hard-rock phosphate field, C. & J. Camp (P. O. Box 608, 
Ocala, Fla.) and J. Buttgenbach & Co. (P. O. Box 67, Lakeland, Fla.) 
operated jointly, as in recent years, and both mined and shipped 
hard-rock phosphate from the Section 12 mine near Dunnellon. All 
the shipments were for foreign consumption. 

Several soft-phosphate companies were operating in the waste 
ponds of the hard-rock phosphate field, and one company mined and 
shipped a phosphatic clay from Bartow. 

Tennessee.—The quantity of phosphate rock sold or used by 
Tennessee producers in 1947 (plus a small quantity of apatite from 
Virginia) was 1,411,884 long tons, an increase of only 49,284 tons 
over that of 1946, according to reports from producing companies. 
All of the production in 1947 was of brown rock. The total value of 
Tennessee phosphate rock sold or used in 1947 (plus a small quantity 
of apatite from Virginia) was $7,779,099, an increase of more than 
three-quarters of a million dollars over 1946. 

Tennessee brown-rock phosphate was mined in 1947 by the Tennes- 
see Valley Authority (Columbia, Tenn.) and by several private com- 
panies: Armour Fertilizer Works (Room 350, Hurt Building, Atlanta, 
Ga.); Federal Chemical Co. (634 Starks Building, Louisville, Ky.); 
Harsh Phosphate Co. (Route 1, Murfreesboro Road, Nashville, Tenn.); 
Hoover & Mason Phosphate Co. (8 South Michigan Avenue, Chicago, 
Ill); International Mineral & Chemicals Corp. (20 North Wacker Drive 
Chicago, 111.); Monsanto Chemical Co. (1700 South Second Street, St. 
Louis, Mo.); and Virginia-Carolina Chemical Corp. (Richmond, Va.). 


Tennessee phosphate rock sold or used by producers, 1943-47 ! 


Value at mines Value at mines 


‘Year Long tons 


Total Average Total Average 
Är SE 1, 309,059 | $5, 822, 249 $4. 45 1, 362, 600 | $7, 014, 490 $5.15 
044 ioci 1,324,849 | 5,975, 337 4,51 7, 779, 099 5.51 
1949. 1, 294. 297 | 6,062, 688 4.68 


1 Includes small quantity of blue rock and also apatite from Virginia. 


According to the annual report of the TVA for the fiscal year ended 
June 30, 1947, diverse phosphatic materials were being produced or 
investigated. The production of triple superphosphate during the 
fiscal year 1947 was 128,000 tons, of which almost 20,000 tons were 
used for tests and test demonstrations and about 92,000 tons were 
sold. Production of calcium metaphosphate during the fiscal year 
1947 was nearly 7,800 tons, and 9,232 tons were shipped for use in 
test-demonstration programs. TVA produced more than 24,000 tons 
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of fused tricalcium phosphate during the year. Estimates show that 
fused tricalcium phosphate can be produced more cheaply than ordi- 
nary superphosphate. 

Phosphoric acid equivalent to more than 53,000 tons of P,O; was 
produced by TVA in the fiscal year 1947, the highest annual produc- 
tion in its operations. Production of elemental phosphorus was 
hampered during the year by a shortage of boxcars from the Florida 
phosphate fields, but more than 25,000 tons were produced, a 30- 
percent increase over the previous year. A new furnace was placed 
in operation during the year. | 

TVA commenced the production of dicalcium phosphate as an 
animal feed supplement in 1944. Nearly 21,000 tons were supplied 
in 1947. A process for producing diammonium phosphate containing 
about 54 percent P.O; and 21 percent nitrogen from electric-furnace 
phosphoric acid and synthetic ammonia was developed through the 
pilot stage in 1947. Two processes for the production of potassium 
metaphosphate (containing 55 percent phosphate and 35 percent 
potash) have been carried through the pilot-plant stage. Numerous 
other laboratory investigations were under way. | 

The Monsanto Chemical Co. announced early in 1947 that the 
building of electrically controlled and operated electric furnace 
facilities for additional elemental phosphorus production from phos- 
phate rock had been begun and was scheduled for completion in 1948. 

The Victor Chemical Works continued production of elemental phos- 
phorus at its electric furnace plantin the brown-rock phosphate field. 

Virginia.— Production of apatite was continued in 1947 from the 
Piney River apatite-ilmenite deposit by the Calco Chemical Division 
of the American Cyanamid Co. Some of the apatite recovered from 
the ore was shipped for the manufacture of superphosphate. 

The origin of this deposit is still in dispute. It was originally 
described, in 1907, by Watson,* who considered it an igneous rock. 
Ross,’ in 1941, decided, however, that hydrothermal replacement in a 
postmagmatie stage best explained the origin of the deposit. In 
November 1946, an article by Davidson, Grout, and Schwartz 5 ap- 
peared, in which the deposit was described as, in large part, an ir- 
regular apatite-ilmenite-bearing dike intruded into an earlier closel 
related anorthosite, and later sheared and hydrothermally altered. 
Ross” replied to this paper early in 1947 reaffirming his belief in the 
replacement origin of the deposits. 


WESTERN STATES | 


New high records were established in 1947 for both the quantity 
and value of the marketed production of Western States phosphate 
rock, according to reports from producers to the Bureau of Mines. 
Marketed production jumped from 492,602 long tons in 1946 to 


4 Watson, T. L., Mineral Resources of Virginia: J. P. Bell, Lynchburg, Va., 1907, p. 300. 
a oss ce E eege and Origin of the Titanium Deposits of Nelson and Amherst Counties, 
8.: Geol. Surve . Pa p. 
* Davidson, a M. Grout F. F., and Schwartz, G. M., Notes on the Ilmenite Deposit at Piney River, 
Va.: Econ. Geol., vol. 41, No. 7, November 1946, pp. 738-748. 
a e Clarence &., Virginia Titanium Deposits: Eoon. Geol., vol. 42, No. 2, March-April 1947, pp. 194- 
198: 
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1,193,288 tons in 1947, an increase of 142 percent. This boom in 
Western States marketed production of phosphate rock is due very 
largely to purchases by the United States Government, through the 
United States Army, of hundreds of thousands of tons of phosphate 
rock from Idaho, Montana, and Wyoming for overseas shipments 
to occupied territories. The value of the marketed production of 
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FIGURE 2.—Idaho and Montana phosphate rock sold or used by producers, 1935-47. 


Western States rock more than doubled—rising from $3,012,157 in 
1946 to $6,762,630 in 1947. The output in 1947 came from all four 
States of the Western field—Idaho, Montana, Utah, and Wyoming. 
The average value per ton of the Western States phosphate rock 
sold or used, as reported by producers, decreased considerably in 
1947—falling from $6.11 in 1946 to $5.67 in 1947. The lower grade 
of some of the rock marketed is believed to explain the lower average 
prices. 
. Permanente Metals Corp. is reported to have Stepped up the output 
of its fused calcium magnesium phosphate fertilizer, made from 
serpentine and Idaho phosphate rock, at its Permanente, Calif. 
electric furnace plant during the year. No production of fused 
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olivine-phosphate-rock fertilizer was reported from the plant of 
Manganese Products, Inc., Seattle, Wash. 

Idaho.—The output of phosphate rock in Idaho in 1947 was nearly 
three times that of 1946. The State retained its position as the lead- 
ing producer of the western region, its shipments (including a small 
quantity from Utah) being 905,214 long tons with a value of nearly 
5 million dollars. 


Western States phosphate rock sold or used by producers, 1943-47 


Idaho Montana 


Year Value at mines Value at mines 
Long tons |— — — —— — — —-| Long tons  |—————— 
Total Average Total Average 
bo). EE 108, 916 $561, 630 $5. 16 119, 764 $488, 665 $4. 08 
rptu EEN 112 , 400 5.1 186, 434 761, 745 4 
EE nO SR ie 123, 340 673, 627 5. 46 150, 858 ; 6. 07 
Lt EE 1 312, 658 | ! 1, 805, 103 1 5.77 179, 044 1, 207, 054 6. 71 
br MM P 1 905, 214 ! 1 4, 922, 829 1 5. 44 236,229 ' 1,549,317 6. 56 
Wyoming Total 
Year Value at mines Value at mines 
Long tons ¡“=== |: Long tons | 41————— 
Total Average Total Average 
1943 EE RE A Eu hts 228, 680 | $1, 050, 295 $4. 59 
1944 ....------ RAS EE, EE DEE 298, 999 1, 346, 145 4. 50 
AAA GEN RAE ERA 274, 198 1, 589, 915 5.80 
¡AA EE oe eee EE EE 492, 602 3, 012, 157 6. 11 
1047 AA RA 51, 845 $290, 484 $5.60 | 1,193,288 | 6,762,630 5.67 


1 Includes Utah. 


Three companies operating in Idaho reported sales of phosphate 
rock in 1947. The largest producer—the Simplot Fertilizer Co. 
Pocatello, Idaho, continued its mining operations on the Fort Hall 
Indian Reservation, Bingham County. A large part of the production 
was exported; the balance went into the production of superphosphate 
at the Simplot plant in Pocatello. 

The next largest producer (the San Francisco Chemical Co., 216 
Pine St., San Francisco 4, Calif.) operated its Waterloo mine near 
Montpelier, Bear Lake County, Idaho, during the year. A 40-foot 
overburden of shale and limestone was stripped with a 2%-cubic-yard 
Link-Belt shovel mounted on caterpillar treads, loading into rear- 
dump, Euclid quarry-type trucks with a capacity of 15 tons. After 
overburden was removed, open-pit mining was begun on a 6-foot bed 
of phosphate rock. The larger part of the production was exported; 
the balance went into the production of superphosphates. The 
Anaconda Copper Mining Co. operated its No. 3 mine at Conda, 
Caribou County, Idaho, shipping its production largely to the company 
plant at Anaconda, Mont. | | 

During the year a report ? was published embodying the resulte of 
a study atthe University of Idaho of methods of beneficiating the lower- 
grade portions of the Phosphoria phosphate-bearing shales to produce 
a concentrate of e grade suitable for the preparation of superphosphate. 
" $ Newton, Joseph, and Fipkelnburg, O. C., Beneficiation of Idaho Phasphate Rock: School of ‘Mines, 
University of Idaho, irí cooperation with Idaho Bureau of Mines and Geology, Idaho Mineral Resources 
Rept. 8, June 1947; published by the University of Idaho, Moscow, Idaho, 22 pp. xod ae 


e S 
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Montana.—Shipments from Montana mines, reported by four 
companies, totaled 236,229 long tons, considerably above those of 
1946 (179,944 tons). The value of the phosphate rock sold or used in 
1947 was $1,549,317, which was $342,263 greater than in 1946. The 
Montana Phosphate Products Co., of Trail, British Columbia, was 
the largest producer. It operated its Anderson, Anaconda, and 
Graveley mines, as well as several Government leases, all in the Garri- 
son district, Powell County. All of the phosphate rock shipped was 
exported. Mining operations were also carried on by George Relyea, 
Garrison, Mont., at the Relyea mine also in the Garrison district, and 
the production was shipped to Trail, British Columbia. In the Ellis- 
ton district in Powell County the Silica Products Co., Inc., 433 Provi- 
dent Bldg., Tacoma, Wash., is reported to have done some develop- 
ment work on the phosphate-rock deposits of that district. 

In the Philipsburg district, Granite County, shipments were made 
by two companies. Manganese Products, Inc., 4260 West Marginal 

ay, Seattle 6, Wash., reported operating mines near Philipsburg 
and Hall, and the Moonlight Mining Co., Maxville, stated that it pro- 
duced from the Moonlight mine near Princeton. 

Utah.—Phosphate-rock operations in Utah in 1947 were confined to 
those of the Garfield Chemical & Manufacturing Corp., Salt Lake 
City, Utah, which mined and shipped phosphate rock from a Federal 
lease near Springville, Utah County, for use in iron-blast furnaces. 

In January 1947 the United States Department of the Interior 
announced the return to the State of Utah of certain phosphate lands 
in Utah held by the Federal Government since 1938. The areas 
affected by this release include deposits on the north and south flanks 
of the Uintah Mountains and the eastern flank of the Wasatch Range. 
These are now said to be open for mining development. 

Wyoming.—Wyoming became an important phosphate-rock pro- 
ducer in 1947 and shipped 51,845 long tons, valued at $290,484, from 
the Sage and Kemmerer regions of Lincoln County in the southwestern 
part of the State. Most of this output came from the Leefe mine of 
the San Francisco Chemical Co., San Francisco, Calif., in the Beck- 
with Hills syncline west of Sage, Wyo., on land leased from the owner, 
the Stauffer Chemical Co., San Francisco, Calif. Virtually all of 
this was exported. ‘The other producer was Phosphate Mines, Inc., 
Kemmerer, Wyo., which in 1947 was developing a phosphate rock 
deposit 7 miles north of Kemmerer near the southern end of the 
Absaroka Ridge, on the eastern limb of the Fossil Creek syncline in 
secs. 4 and 16, T. 23 N., R. 116 W., of the Sixth principal meridian. 
Several tons of phosphate rock were shipped in the summer of 1947 
from an open pit on the property. 

The John M. Thomas claims and the Thomas Walker-Doerr Co. 
leases (H. F. Chaney claims) on the Sublette Range anticline in 
western Lincoln County are reported to have been leased to a Salt 
Lake City company. Only exploratory work was reported by Mrs. 
Thomas on the property in 1947. 

Thin, low-grade, phosphate-rock beds on the northeast limb of the 
Wind River Mountains anticline near Lander, Fremont County, Wyo., 
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were investigated in 1947 by the Bureau of Mines and the Geological 
Survey of the United States Department of the Interior. The de- 
posits were described by bung 
A description of the d'en PTS bearing Phosphoria formation 
of the Permian in parts of Teton County in northwestern Wyoming, 
was published late in 1947.” 
Buhne Nee E , Phosphate Deposits near Lander, Wyo.: Geol. Survey of Wyoming, Laramie, Wyo., 
16 Foster, asdf. Paleozoic and Mesozoic Stratigraphy of Northern Gros Ventre Mountains and Mount 


Leidy Highlands, Teton County, Wyo.: Bull. Am. Assoc. Petrol. Geol., vol. 31, No 9, September 1947, 
pp. 1537-1593. See pp. 1559-1501. 
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Superphosphates (acid phosphates) exported from the United States, 1946-47, 
E by countries 


[U. S. Department of Commerce] 


1946 1947 
Country m 
Long tons| Value  |Longtons| Value 
PT OCT AN eee ae chia eee ete 568 $15, 018 5, 658 $117, 837 
OO ME 21, 244 468, 253 34, 524 865, 194 
British East A (Vice cai eee cael EE 63, 80 976 46, 206 
Si lcu ieee II sel ale ang eae LEE 84,561 | 1,475,202 | 120,030 2, 221, 204 
Chile EE E 782 33, 396 315 23, 624 
Dr AE A EE 26, 711 737, 773 4, 469 87, 450 
COIODIDIA zu osea eene cou mai EE AMP I, 716 83, 341 
COSTA Ri a a 339 11,141 802 36, 567 
CzecHoSlOVBKlH EE 4, 668 232, 510 | AAA AA 
Dominican Republic. .................. 2 Llc c LL Lll... 779 16, 540 400 28, 688 
REISABIVAOdOR eser a ee ri D KA Ld 879 28, 630 881 82, 669 
FOLIOS o og eee E EEGEN 4, 730 84, 691 475 9, 496 
(God AA HE DP PO E PES 12, 037 291. 112: A ere is neum 
Guatemala. oie ceca ta a ee 531 13, 879 1, 740 70, 957 
TCG GEET 1, 073 26, 444 1, 403 61, 795 
te kt EE EE EAM 660 16.632 AA eet dco kale 
EL EENEG 79 3, 254 387 22, 299 
Netherlands... nin eee eho EE 9, 495 Ka fe REN EE 
Poland and Danzig... eee 34, 530 926, O57. A espe esame 
United Kingdom.......................---- ae o 4, 440 195 210. A DEE 
II EELER 183 6, 320 1, 946 83, 440 
West Indies: 
British: 
Leeward and Windward Islands_____....----_.____-.- 90 2, 216 2, 568 94, 010 
Trinidad and Tobago. __--__._---___-.--.-__-_-----_-- 1, 169 38, 100 2, 296 65, 318 
Other Dro ctas Scorn arado eda 224 9, 524 21 1, 256 
CUDE. usce ee eae ee eee enue 22. 308 540, 252 49, 215 1, 388, 643 
E a EE EE 2 PA As AE PA 
A A A A LOS 6, 613 174,740. MA A 
Other countries. ......... EE 1, 366 45, 576 2, 764 70, 751 


241,344 | 5,820,745 | 232,586 5, 410, 745 


Other phosphate materials ! exported from the United States, 1943-47 


[U. S. Department of Commerce] 


Year Long tons Value | Year Long tons Value 
1043. 2 occus see ac 655 $90, 275 || 1946... .... ...-.---.--- 1, 018 $144, 478 
E 545 70, 858 || 1947........--.-.....-..-- 1,129 | 220, 906 
IMMO Ee 1, 732 140, 363 


1 Class includes bone ash, dust, and meal; animal carbon for fertilizer; char dust; duplex basic phosphate; 


and South Carolina river rock. 
TECHNOLOGY 


Various papers on developments m phosphate rock technology that 
were published recently are listed below.? 


12 Barber, S., Mitchell, J., and Spinks, J. W. T., Soil Studies Using Radioactive Phosphorus: Canadian 
Chem. and Process Ind., vol. 31, No. 8, August 1947, pp. 757-758, 701. 

Barr, J. A., Jr., Phosphate Concentration, part 6; New Flotation Methods Permit Profitable Concentra- 
tion of Low-Grade Sands: Rock Products, vol. 50, No. 3, March 1947, pp. 89-91, 108. 

Bridger, G. L., Wilson, R. A., and Burt, R. B., Continuous-Mixing Process for Manufacture of Concen- 
trated Superphosphate: Ind. Eng. Chem., vol. 39, No. 10, October 1947, pp. 1265-1272. 

Chemical Engineering, Isotopic Fertilizers: Vol. 54, No. 3, March 1947, p. 125. 

Ee Engineering, Phosphoric Glass Developed by Russian Scientists: Vol. 54, No. 3, March 1947, 
p. 206. 

Chemical Engineering, Formation and Application of Phosphate Coatings: Vol. 54, No. 4, April 1947, 
p.268. (Abs. of paper by V. M. Darsey and W. R. Cavanagh before the Electrochemical Society, Toronto, 
Canada, October 1946.) , 

Chemica] Engineering, Composition of Strong Phosphoric Acids: Vol. 54, No. 6, June 1947, p. 268. (Abs. 
of paper by R. N. Bell before Division of Physical and Inorganic Chemistry, American Chemical Society, 
Atlantic City, N. J., Apr. 15, 1947.) 

Hotson, A. E., Phosphorus Production: Chem. and Eng. News, vol. 25, No. 25, June 23, 1947, pp. 1832-1833. 

Sauchelli, Vincent, The Atom Goes to Work for the Farmer; Am. Fertilizer, vol. 107, No. 6, Sept. 20, 
1947, pp. 7-10, 26, 28, 30. 

South African Mining and Engineering Journal, Phosphating Wearing Surfaces—Aid to Lubrication: 
Vol. 47, No. 2819, Feb. 22, 1947, p. 709. (Long abs. of paper by Shaw, R. E., The Phosphate Treatment of 
Wearing Parts of Machinery, read at meeting of Institute of Marine Engineers in London.) 
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WORLD PRODUCTION 


The following table gives available figures on production of phos- 
phate rock in various countries in recent years. 


World production of phosphate rock, 1942-47 by countries, in metric tons! 
[Compiled by P. Roberts] 


Country ! 1942 1943 1944 1945 1946 1947 
DU EE 334, 550 76, 798 220, 349 401, 304 584, 827 706, 878 
Australia: 

New South Wales. ............ 118 IS AMA A (2) (2) 

South Australia................ 14, 182 12, 976 4, 167 725 20 (2) 

Western Australia. -_........_.]..-----_-.- 2, 251 8, 619 (C NM IA 
Austria... eia er enn pec (?) (2) (2) 2 8, 240 11, 525 
Belgium... ee 103, 300 108, 900 - 52, 270 17, 990 (2) 

Brazil a MONETE (2) 6,111 5, 216 7, 463 10, 421 (2) 
British West Indies: 
Cayman Islands.........-..-.- 203 102 (2) (2) (2) (2) 
apádat a ie ei oe ae a 1, 147 1, 316 437 271 ¡E EE 
Chile (apatite)....-.-------...----- 24, 909 37, 924 840 13, 20 15, 210 3 
| NE I MTM eas 328, 440 815, 506 318, 185 349, 374 204, 046 371, 227 
A E EO 16, 444 17, 20, 300 12, 189 
Francë -eeo bode ese 113, 400 131, 020 92, 966 60, 622 88, 924 56, 786 
French Oceania (exports) .......... 176, 065 188, 385 203, 300 259, 000 241, 100 (2) 
ermany asc sine sona o base 585 (2) (2) 3 210 (2) 
IMA te 337 1, 215 23 532 247 (2) 
Indochina, French: 

Phosphate rock................. 29, 050 19, 890 0; 850 A AAA (2) 

ADA sata ca rs ee os 98, 800 O0 IA A (2) 
ENEE 1, 400 1, 200 3, 000 2,000 |------------ (2) 
Morocco, French.................. 715, 410 806, 171 | 1, 444,902 | 1,654, 120 | 2, 783, 800 | 5 2, 234, 600 
Netherlands Indies. ` 6 24, 000 6 24, 000 6 24, 000 (2) (2) (3) 
Netherlands West Indies: 

Curacao (exports) .............- (2) (2) 7, 813 8, 770 (2) (3) 
New Zealand. ooo. 9, 389 20, 251 8, 084 11, 224 (2) 
Palestine. ee eee 2, 818 ? 5, 384 ? 4, 961 7 4, 807 ? 4, 024 (3) 
Rumania... A A A (2) (2) (2) ts 
Scychelles Islands (exports) ........ 22, 347 1, 849 5, 941 7, 090 21, 397 (2 
South-West Afen, 164 |........... 7 1, 665 2, 
A IN 15, 232 15, 722 17,770 20, 349 18, 608 21, 651 
Sweden (apatite) ----------------- 79, 395 144, 265 160, 847 171, 127 50, 730 2 
Tanganyika Territory ............. 25 207 28 9 279 2 
TOMSA EE 879, 743 334, 678 522, 265 706, 404 | 1,399,880 | 1,759,236 
Uganda... oe iowa ences (2) 2 2 8, 648 7, 21 7, 269 
Union of South Africa. ............ 9 5, 801 21, 088 27, 342 (2) (2) 

U. S. S. R. onatitel ___---.------- 6 2, 000, 000 (2) (2) (2) (2) (2) 
United States (sold or used by 
producers). ..............-....-.- 4, 718, 780 | 5,208, 508 | 5, 462, 938 | 5,899,921 | 6,970,827 | 9, 233, 049 
Total EE 9, 701, 000 | 7, 540, 000 | 8, 673,000 | 9,638,000 | 12, 520, 000 | 14, 404, 000 


1 In addition to countries listed, Angaur Island, China, Christmas Island, Formosa, Italy, Madagascar, 
Nauru and Ocean Islands, New Caledonia, and Republic of the Philippines produce phosphate rock, but. 
data of output are not available, ` 

2 Data not available. 

3 United States zone only. 
Ae data for Noto Peninsula, Honshu, for fiscal year ended March 31 of year following that. 

ated. 

5 January to September, inclusive. 

6 Estimate. | 

? Exports. 

8 Totals represent only those countries for which statistics are shown. 


BASIC SLAG 


Basic slag does not form & very important source of agricultural 
phosphorus in the United States. Domestic production is small, and 
annual imports are negligible. None has been imported into the 
United States since 1943. "The only domestic source is phosphatic 
iron ore of the Birmingham, Ala., district. Because there is only a 
single producing company, no exact production figures are available 
for publication. | | | 


Platinum-Group Metals 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


EMAND substantially larger than the new supply of refined 
metal, greatly reduced inventory, fluctuation in price, and some 
speculation were features of the platinum industry in 1947. 

Noteworthy also was the much smaller demand for palladium, which 
interrupted an upward trend in sales that had persisted since 1939. 
The retail price of platinum and ruthenium ranged from $56 to $69 an 
ounce in 1947 and iridium from $70—$80 to $110. Quotations on 
palladium, osmium, and rhodium, however, were unchanged at $24, 
$100, and $125 an ounce, respectively. 


Salient statistics of platinum-group metals in the United States, 1946-47, in 
troy ounces 


1946 1947 1946 1947 
Production: Stocks in hands of refiners, im- 
Crude platinum-group metals porters, and dealers, Dec. 31: 
from placers. ............... 22, 949 | 13,836 Platinum... ----------------- 187, 624 | 133, 300 
Palladium.................... 132, 523 | 167, 364 
New metals: A ELE 41,876 | 36,859 
latinum................. 92, 047 | 54,011 ——— 
Palladium... ............. 3, 858 4, 156 362, 023 | 337, 523 
A ee 4, 973 , 690 
Imports for consumption: 
101,778 | 60, 857 Unrefined materials. ......... 76,012 | 51, 209 
Refined metals. `, 331, 198 | 257,656 
Secondary metals 
latinum................. 40,385 | 54,190 407, 210 | 308, 865 
Palladium................ 27,856 | 27,492 || Exports: 
EE, 4, 396 5, 406 Ore and concentrates......... 134 42 
Refined metals and alloys, in- 
72,637 | 87,088 cluding gceran 19, 762 | 25,549 


Manufactures abia) 6, 669 6, 327 


Platinum was refined in the United States in 1947 at a rate 19 per- 
cent lower than in 1946 and greatly below the moderately larger 
domestic demand. The refined-metal deficiency was met partly by 
imports of 110,745 ounces, chiefly from Canada (54,728 ounces), 
U. S. S. R. (32, 667 ounces), and United Kingdom (18,995 ounces) and 
partly by withdrawals from stocks of refiners and dealers. The 
jewelry trade was by far the largest outlet for platinum in 1947, taking 
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51 percent of the total sold to domestic consumers. Sales to the 
jewelry trade, however, were 20 percent smaller than in 1946. Less 
platinum was also sold to the electrical and dental industries in 1947 
than in 1946. The smaller demands by the jewelry, electrical, and 
dental industries, however, were more than offset by larger sales to 
the chemical trade, increased exports, and by sales to the national 
strategic stock pile. 

Palladium was refined in the United States at about the same 
rate in 1947 as in 1946. The quantity refined in 1947, however, was 
77 percent less than domestic sales. Although sales of palladium 
were smaller in 1947 than in 1946, 1945, and 1944, nevertheless they 
were greater than in any other year. The deficit in domestic refining 
of palladium was more than met by imports of 133,962 ounces of 
refined metal, chiefly from Canada (71,048 ounces) and U. S. S. R. 
(57,563 ounces). All consuming industries purchased less palladium 
than in 1946 but the decline was not as pronounced in the electrical 
industry. | 
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FIGURE 1.— Trend in world production of platinum-group metals, 1914-46. 
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Less iridium, osmium, and rhodium but more ruthenium were 
refined in the United States in 1947 than in 1946; more osmium 
and rhodium but less iridium and ruthenium were imported. Sales 
of osmium and ruthenium were much smaller than in 1946, those of 
iridium moderately lower, but those of rhodium were up appreciably. 

Imports of platinum-group metals into the United States in 1947 
were 24 percent less than the all-time high established in 1946. 

Figure 1 shows graphically the trend in world production of plati- 
num-group metals since 1914. 


CRUDE-PLATINUM PRODUCTION 


Mine returns for 1947 show a production of 13,512 ounces of crude 
platinum-group metals in Alaska and 324 ounces in California—a 
total of 13,836 ounces; comparable figures for 1946 are 22,882 ounces 
of crude platinum-group metals in Alaska and 67 ounces in Cali- 
fornia—a total of 22,949 ounces. The Alaskan production came from 
placer deposits in the Goodnews Bay district of southwestern Alaska; 
the 1947 output contained 86.5 percent platinum-group metals and 
3 percent gold. The decline in Alaskan output resulted mainly from 
the dredge working temporarily in ground of lower platinum-group 
metals content. The output in California was a byproduct of gold 
placers in Butte, Merced, Sacramento, and Yuba Counties; the 1947 
production contained about 94 percent platinum-group metals. 

Many gold and copper ores in the United States contain small 
quantities of platinum-group metals. In 1947, 4,570 ounces of 
platinum-group metals were recovered as byproducts of refining gold 
and copper ores compared with 3,363 ounces 1n 1946. | 

Source of Purchases.— Purchases of domestic crude platinum-group 
metals by buyers in the United States were reported from the follow- 
ing sources in 1947: Alaska, 13,512 ounces, and California, 283 
ounces—a total of 13,795 ounces (23,103 ounces in 1946). Domestic 
buyers also reported purchases of 40,587 ounces of foreign crude 
platinum-group metals from Colombia and 652 ounces from the 
Union 3 South Africa in 1947—a total of 41,239 ounces (43,384 ounces 
in 1946). 


RECOVERY OF REFINED PLATINUM-GROUP METALS 


New Metals Recovered.—Reports from refiners of crude platinum- 
group metals, gold bullion, nickel, and copper indicate that 60,857 
ounces of platinum-group metals were recovered in the United States 
from such sources in 1947—a decrease of 40 percent from 1946. Of 
the new metals recovered in 1947, 71 percent was chiefly from con- 
centrates and impure sponge from Canada and crude from Colombia, 
21 percent from domestic crude (chiefly from Alaska), and 8 percent a 
byproduct of gold and copper ores. 
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New platinum-group metals recovered by refiners in the United States, 1943-45, 
and by sources in 1946—47, in troy ounces 


Palla- Rhodi- |Ruthe- 
Platinum Iridium | Osmium um Seng Total 


1043 EE , 320 | 82, 441 5, 286 1,193 | 7,131 | 4,885 | 335, 256 
SEY A A A 132, 452 | 10, 966 4, 406 63 | 3,256 | 1,502 | 153, 045 
AAA a ee et 162, 032 | 28, 649 5, 783 845 4, 731 2, 466 , 
1946 
Domestic from— * 
Crude platinum...... SE 23, 107 166 2, 437 447 626 91 | 26,874 
Gold and copper refining........... 555 | 2,735 PA A, AA 3, 363 
23,662 | 2,901 2, 510 447 626 91 | 30,237 
Nee PR 
rude platinum...................- 
Mena oon } 69,285 | — 957 485 28 | 770 16 | 71,541 
Total recovery. .................- 92,947 | 3,858 2, 995 475 | 1,396 107 | 101, 778 
1947 
Domestic from— 
Crude platinum.................... 10, 955 133 1, 056 313 374 41 | 12,872 
Gold and copper refining........... 1,098 | 3,471 I AA A A 4,570 
12,053 | 3,604 1, 057 313 374 41 17, 442 
ddr ERC 
rude p UM EE 
SE \ 41,958 | 552 548 106 | 189 62 | 43,415 
Total recovery. .................. 54,011 | 4,156 1, 605 419 503 103 | 60, 857 


Secondary Metals Recovered.—In 1947, 87,088 ounces of secondary 
platinum-group metals were recovered from the refining of scrap 
metal, sweeps, and other waste products of manufacture that contain 
platinum-group metals—a 20-percent increase over 1946. 

Substantial quantities of worn-out catalysts, spinnerets, laboratory 
ware, and other products are returned by consumers to refiners for 
refining. The refined platinum-group metals recovered from these 
products (or their equivalent in refined metals) are returned to the 
consumers. The platinum-group metals so recovered are not included 
in the statistics of secondary metals. 


Secondary platinum-group metals recovered in the United States, 1943-47, in 
troy ounces 


Year Platinum | Palladium | Iridium Others Total 
A e ais as Sari an ASA 68, 613 23, 616 2,771 6, 581 101, 581 
lr DEE 85, 942 29, 684 965 2, 805 119, 396 
Dr EEN 58, 942 32, 968 812 3, 400 96, 122 
1910 EES 40, 385 27, 856 2, 002 2, 394 72, 637 
1047... ee EE 54, 190 27, 492 2, 089 3, 317 87, 088 


As pure metals, combined, clad, or alloyed with other metals, the 
platinum-group metals are utilized in the electrical and chemical 
industries, in dentistry and jewelry, and for numerous miscellaneous 
purposes. Uses of the platinum-group metals are tabulated on page 
801 of the Platinum and Allied Metals chapter in Minerals Yearbook, 
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1943. A series of articles on the production, properties, and engineer- 
ing uses of the platinum-group metals were published in the Metal 
Industry.! 

Sales of platinum-group metals to consumers in the United States 
were 387,454 ounces in 1947 compared with 484,575 ounces in 1940. 
Some platinum was sold to the national strategic stock pile in 1947, but 
the quantity so sold has not been included in the figures on sales. 

The most widely used metal of the group is platinum, which con- 
stituted 223,450 ounces (57.7 percent) of the total platinum-group 
metals sold to consumers in the United States in 1947. The jewelry 
trade was again the chief buyer of platinum, taking 51 percent of the 
total, but its purchases (114,768 ounces) were 20 percent less in 1947 
than in 1946. The chemical industry, which dropped to third place 
in 1946, was the second-largest outlet for platinum in 1947, taking 
65,743 ounces (30 percent) of the total, or more than double the 
quantity purchased in 1946. Sales of platinum to the electrical and 
dental industries in 1947 were 13 and 55 percent, respectively, smaller 
than in 1946. 

Next to platinum, palladium is the most extensively used metal of 
the group; it comprised 138,269 ounces (35.7 percent) of the total 
platinum-group metals sold to domestic consumers in 1947. Sales of 
palladium in 1947, however, were 36 percent smaller than in 1946 and 
interrupted an upward trend that had persisted since 1939. "The 
electrical industry was again the chief outlet for palladium, taking 
81,528 ounces (59 percent) of the total palladium sold; sales to the 
electrical industry, however, were 11 percent smaller than in 1946. 
The jewelry trade retained second place as a buyer of palladium in 
1947, but its purchases (28,523 ounces) were 53 percent less than in 
1946 and the smallest since 1942. Sales of palladium to the chemical 
and dental industries also declined drastically (54 and 50 percent, 
respectively) in 1947. 

Sales of the other platinum-group metals—iridium, osmium, 
rhodium, and ruthenium—were comparatively small; they made up 
6.6 percent (25,735 ounces) of the total for the group in 1947. Iridium, 
hardening addition for platinum, was the metal of this group most 
extensively sold in 1947, followed in order by ruthenium, rhodium, and 
osmium. Sales of iridium, osmium, and ruthenium were 9, 45, and 47 
percent, respectively, smaller than in 1946, but sales of rhodium were 
16 percent larger. The increasing popularity of rhodium plating for 
costume jewelry, razors, and lighters was partly responsible for the 
greater demand for rhodium in 1947. 

The accompanying table shows reported sales of platinum-group 
metals to consuming industries in the United States for 1938-47. 
The figures for 1938 and 1939 do not include the sale of some imported 
metals and are not, therefore, exactly comparable with those for later 
years, which comprise sales by refiners, dealers, importers, and Office 
of Metals Reserve. 


1 Jahn, C. A. H., Platinum Metals: A Survey of Their Production, Properties, and ug ios Uses 
Metal Ind. (London), vol. 72, No. 10, Mar. 5, 1948, pp. 183-186; No. 11, Mar. 12, 1948, pp. 206-209; No. 12, 
Mar. 19, 1948, pp. 228-230, 234; No. 13, Mar. 26, 1948, pp. 249-250, 254; No. 14, Apr. 2, 1948, pp. 267-269, 
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Platinum-group metals sold to consuming industries in the United States, 1938-47 
in troy ounces 


Chemical Electrical Dental and medical 
Other Other Other 
il Plati- | Palla- | Plati- | Plati- | Palla- | Plati- | Plati- | pana. | plati- 
num um group num | dium grou num | dium grou 
me me meta 
iiu thio a Sot 14, 328 402 302 | 5,645 | 10, 447 847 | 12,324 | 18, 833 182 
¡A ,9 468 813 | 11,952 | 21,510 | 1,346 | 13,755 | 22, 989 139 
Li EES 31, 174 1,624 | 3,286 | 17,548 | 32,528 | 5,100 | 9,859 | 26,346 228 
AS A 5| 3,342 | 4,154 | 28,368 | 35,456 | 5,214 | 19, 426 | 31, 440 270 
E AA A 5,668 | 92,961 | 28, 452 | 12, 446 | 13, 077 106 
1043... ac adidas 131,716 | 14,162 | 4,154 |185, 281 | 25,907 | 15, 851 : 41, 522 160 
Uu TEE 9, 6 3, 944 |178, 038 | 42,322 | 11,650 | 34, 783 | 36,377 177 
LEES 115,816 | 8,988 | 6,182 |107, 260 | 69,300 | 5,572 | 30,871 | 42, 259 900 
A FA ee 31,107 | 15, 092 4,219 | 35,007 | 91, 243 3,513 | 21,859 | 41, 407 145 
1941. che toe ae , 1 6,899 | 3,580 , 469 | 81,528 | 2,906 | 9,774 | 20,876 74 
Miscellaneous and 
Jewelry and decorative undistributed Total 
y Dlati- Dlatiz plate | plat 
ear plati- plati- plati- | plati- 
Plati- | Palla- Plati- | Palla- Plati- Palla- 
num- ^ num- num- | num- 
num | dium grou num | dium grou num dium grou group 
met metais metals | me 
1998. o ocu 654 | 5,356 | 2,674 | 10, 617 35 660 | 87,568 | 35,073 | 4,665 | 127, 306 
1939............. 47,385 | 5,899 | 3,446 540 941 | 100,266 | 51, 6,685 | 158,357 
1940.............. 51,296 | 7,624 | 4,759 | 13,101 | 1,197 | 1,220 | 122,978 | 69,319 | 14, 593 ,8 
194l A 66, 151 7, 6, 228 , 845 667 3,552 | 190, 075 78,904 | 19, 418 | 288, 397 
1942.............. 66, 518 | 19,658 | 4,275 2, 595 390 | 2,681 | 269,176 | 81,460 | 25,176 | 375, 812 
1043.............. 438 | 45,218 | 2,080 240 | 10,900 4, 559 | 344, 719 | 137, 709 " 509. 232 
1944.............. 558 | 2,847 | 1,467 409 | 3,599 | 275, 648 ,939 | 22,217 | 452, 204 
1948. ooo... 81,305 | 56,578 | 10,026 | 1,599 | 8,107 | 5,282 | 336,851 | 185, 232 | 27,962 | 550, 045 
1948... ........ 144,015 | 60,204 | 17,039 | 2,491 | 9,145 | 7,999 | 234,479 | 217,181 | 32,915 | 484, 575 
19047.............- 114, 768 | 28,523 | 15,172 | 2,696 443 4, 003 | 223, 450 , 269 | 25, 387, 454 


STOCKS 


Stocks of platinum-group metals in all forms in the hands of re- 
finers, importers, and dealers totaled 337,523 ounces on December 31, 
1947, compared with 362,023 ounces at the close of 1946. 


Stocks of platinum-group metals held by refiners, importers, and dealers 
in the United States, Dec. 31, 1943-47, in troy ounces 


| Iridium, 


osmium, 
ruthenium 
1 peo ease NVE E Ncc uA LO EC MI EA CIE 176, 560 104, 372 42, 081 323, 013 
lr LEE 159, 173 123, 448 322, 487 
EE 138, 839 119, 757 43, 376 301, 972 
e A mp 187, 624 132, 523 41, 876 362, 023 
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PRICES 


Buyers reported purchases at $50 to $59.37 an ounce for domestic 
and foreign crude platinum-group metals in 1947. This price range 
results chiefly from variations in iridium contents of crudes and from 
market fluctuations for refined platinum and ruthenium in 1947. 

The retail prices of refined platinum and ruthenium were advanced 
by $5 an ounce on January 8, 1947, to $61, where they remained until 
April 14, when another increase of $5 became effective. Subsequently, 
several price reductions were made, and on June 23 both metals were 
again quoted at $56; on August 19 the prices were raised to $59 an 
ounce and after August 27 fluctuated between $69 and $62. Iridium 
was quoted at $110 an ounce until April 10, when it was lowered to 
$95-$100; thereafter it fluctuated between $70—$80 and $90-$100. 
Quotations on palladium, osmium, and rhodium were unchanged at 
$24, $100, and $125 an ounce, respectively, throughout 1947. 


FOREIGN TRADE? 


Im ports.—Imports of platinum-group metals into the United States 
in 1947 were 24 percent less than the all-time high established in 1946. 
The principal sources of imported platinum-group metals in 1947 
were Canada (137,653 ounces), U. S. S. R. (94,367 ounces), Colombia 


Platinum-group metals! (unmanufactured) imported for consumption in the 
United States, 1946-47 


1046 1047 
Material 


Troy ounces Value Troy ounces Value 


Unrefined materials: 3 


Ores and concentrates of platinum metals....... 28, 639 $843, 538 1, 176 $90, 771 
Grains and nuggets (including crude, dust, and 
TOSIQUES) EES 88,735 | 1,913, 066 42, 203 1, 816, 454 
Sponge and serap. ...................-...2...-- 7, 962 524, 005 7, 431 384, 817 
A A AI 676 31, 233 399 22, 354 
Total EEN 76,012 | 3,311, 842 51, 209 2, 914, 396 
Refined metals: 
Platinüi. enee Ee 6, 273, 058 5, 890, 132 
A, MT SEENEN 187, 555 | 3, 421, 815 133, 962 2, 585, 115 
IGN ENEE 12,402 | 1,096, 762 5,011 352, 601 
OM: occ sees ee 1, 969 177, 030 2, 189 239, 605 
O EES 525 | 52,816 2, 122 239, 625 
pi AAA A aha aa 8, 894 362, 997 3, 627 170, 602 
dd EE 331, 198 | 11,384, 478 257, 656 9, 477, 680 
SE 407, 210 | 14, 696, 320 308, 865 | 11,792,076 


1 On the basis of detailed information received by the Bureau of Mines from importers, certain items 
recorded by the U. S. Department of Commerce as ‘‘grains and nuggets” and “‘sponge and scrap" have 
been reclassified and included with other groups in this table. 

2 The concentrates imported from Canada contain platinum, poe iridium, rhodium, and rutheni- 
um, and the crude sponge imported from Canada contains platinum and palladium. Although the U. 8. 
Department of Commerce records “platinum content” for these entries, the Bureau of Mines has determined 
from the ee of these materials that most of the entries reflect the platinum metals content. The 
Bureau of Mines has also determined from the largest importer of crude platinum from Colombia that the 
entries for his material, recorded as ‘‘platinum content” by the U. S. Department of Commerce, represent 
the gross weight of the material. 


2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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(42,004 ounces), - United Kingdom (28, 244 ounces). Imports of 
refined metals (257,656 ounces), which comprised 83 percent of the 
total, were 22 percent less than in 1946, whereas those of unrefined 
material (51,209 ounces) were 33 percent smaller. Imports of refined 
platinum, palladium, iridium, and ruthenium were 8, 29, 60, and 59 
percent, respectively, less than in 1946, but imports of osmium and 
rhodium were 11 and 304 percent, respectively, more. 


Platinum-group metals ! Xunnenufactured) imported for consumption in the 
United States, 1946-47, by countries, in troy ounces | 


Unrefined materials ? Refined metals 
o) DÉI ~~ D 
$3 [238 a 
LE E Jj B 
EM ECN E 5 
Country S wo“ | B Sg 
$8 | Ysu] a | g E 
dk 3 8 £ 
43 less g| E E DEB e 
es (83 8 d 33 $]|8|3|£ 
e Ceu E e a o 
Et &|ló|hR  &|s&i.oi!h5 E 
1946 
a AA ke eet EE EE eens A OL eee A DE, GE 
EEN 24, 630 9| 7, 674|_.___- 53, 7781122, 001] 1,870|...... 6, 800/216, 762 
Colombia. ...................... 2, 025| 36,0618|......|.....- LE i O loses 38, 658 
EGUBdOP. foes e oes PS 1, 465|------]------ EE EE OAS DE 1, 656 
Y E oe ER 97 | EA A A 322 
Ethiopia........................ 1.9290]... E E A WE parchi coi. uec EE 1, 929 
Union of South Afieg LEE OPER iM RUE E EA A Ge 481 
BEE "Wa ën ` EE AS ore ho Ee 40, 168| 60, 581, 4,721! 1, 286 95/106, 851 
United ‘Kingdom EE, Meee Tate 643} 169) 238 25, 158 4, 973 5, 811| 683) 2, 524 40, 199 
Other countries. .............. 12:2 10: o MSAN UEM. RN E 143 
pa EE 28; 639} 38, 735| 7, 962|  676|119, 853|187, 555| 12, 402| 1, 969| 9, 419/407, 210 
1947 
E n EE 6, 262|...... 54, 728| 71,048} 1,660)___..- 3, 955/137, 653 
Colombia. ......................|- ------ St LE A ese e A A EN VE ; 
Ethilopis NENNEN II P NS pU MR Pan etek A DE 195 
ls EE A DEE A seta cela ees KEE, dE DE 625 
Na A A E E A AA 3895|....... zy ERN 225 652 
Palestine and Trans Jordan. In rs] AA A AA nane 1,075 
Bie rcr tmd. A pen Musas PAB E E (A AA 1, 249 
NO A E PIPA A E l, MODE EDEN E E 1, 506 
Union of South Atten. 793 AA AA ¿EE A SMN 141 61| 1,110 
PATA: E A A ee, O 32, 667| 57, 563| 2,725| 1,412 ...... 94, 367 
United Kingdom EE 383 |------.- 1,128| 284| 18,995| 4,716 594| 636| 1, 508; 28, 244 
Other countries. ................|.-.--.- 4 40|.....- 131 NO A AAA 185 
dr A A A | 1,176| 42,203| 7,431| 399 110, 745|133, 962|) 5,011] 2,189| 5, die i 865 


1 On the basis of detailed information received by the Bureau of Mines from importers, certain items 
recorded by the U. S. Department of Commerce as ““grains and nuggets” and ““sponge and scrap” have been 
reclassified and included with other groups in this table. 

2 The concentrates imported from Canada contain platinum, palladium, iridium, rhodium, and ruthenium, 
and the crude sponge imported from Canada contains platinum and palladium. Although the U. S. Depart- 
ment of Commerce records “platinum content” for these entries, the Bureau of Mines has determined 
from the importers of these materials that most of the entries reflect the platinum metals content. The 
Bureau of Mines has also determined from the largest importer of crude platinum from Colombia that 
the entries for his material, recorded as **platinum content” by the U. 8. Department of Commerce, represent 
the gross weight of the material. 


1001 


Platinum-group metals imported for consumption in the United States, 1943—47 ! 


PLATINUM-GROUP METALS 


Troy ounces Value 


Year Troy ounces Value Year 
ETC RN 362, 251 | $10, 936, 243 || 194. 407, 210 | $14, 696, 320 
TEE 356, 212 | 10,675,303 || 1947. ................. 308,865 | 11,792,076 
1045: eee 383,298 | 11,649, 933 


1 See footnote 2 of preceding table. 


Exports.—Exports of refined platinum (including scrap) increased 
to 17,766 ounces in 1947 (15,468 ounces in 1946) and those of the other 
platinum-group metals (including scrap) ascended to 7,788 ounces 
(4,204 ounces in 1946). In 1947 the chief foreign markets for plati- 
num were Argentina (7,649 ounces), Brazil (4,017 ounces), Nether- 
lands (1,515 ounces), and Canada (1,184 ounces) and for the other 
platinum-group metals Canada (3,749 ounces) and United Kingdom 
(1,662 ounces). 


Platinum-group metals exported from the United States, 1943-47 


Palladium, rhodium, 


Ore and concen- 


Platinum (bars, in- 
gots,sheets, wire, 
sponge, and oth- 


iridium, osmiridium, 
ruthenium, and os-| Manufactures of, 


trates : mium (metal and al- except jewelry 
er forms includ- 
loys, including 
Year ing scrap) scrap) 
Troy Troy Troy Troy 
öünces Value ounces Value Ounces Value Denge Value 

104 ee 84 $3, 642 860 | $43, 961 §21 $28, 264 1, 802 $70, 226 
1044 ARAN eis scence ete tetas 1, 243 52, 014 5, 014 388, 030 2, 387 99, 356 
1045. 1: E, A 7, 781 288, 953 10, 951 802, 843 5, 906 160, 470 
1040... necne 134 10, 377 15, 468 | 965, 406 4, 204 196, 808 6, 669 256, 382 
E ee 42 1, 322 17, 766 | 977,468 7, 783 256, 150 6, 327 335, 797 
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Platinum-group metals exported from the United States, 1946-47, by countries 


——————— HÁRÓÓ——'———'————nm———P/——————————J '——————am—ÁÓÓ—ne€—— 


Miren dee: m um, ou os- 
gots, sheets, wire, | miriaium, TU- | Manufactures of 
sponge, and other thenium and os- , 
forms, including | mium (metaland |  9XcePt Jewelry 
Country scrap) oys, includ- 
ing scrap) 
Troy Troy Troy 
once Value ounces Value ounces Value 
1946 
Re eher E A 1;108 | $73, 891 63 $2, 261 78 $13, 305 
Belgium and Luxembourg. ............... 436 29, 239 19 1, 700 880 29, 306 
Brazil ias 6,512 | 402,159 724 21, 068 414 14, 991 
2 TEE 177 11, 381 1, 341 68, 435 3, 640 142, 146 
2 A AS E 422 , 984 3 95 58 .. 8, 245 
CHING SERRE INDEM HUE PUT PD c 26 1,192 95 1, 135 
Colombia EE 215 13, 651 54 1, 470 48 2, 104 
UDO ooo se Son Sessa cccseeteuss 592 35, 123 209 i 13 562 
Czechoslovakia. .........................- 25 ai ER ues susto ee ee 41 194 
Y AAA a aa aaa 1, 519 77,116 277 6, 994 25, 530 
Ee 1,849 | 133,613 287 11, 017 460 8, 559 
Netherlands. ...........................-. 32 2, 374 32 2,400 AA dE 
Qj EE 19 1, 597 12 100 31 940 
Poland. and Danvig AIM ME AS WEEN nc 51 194 
SWedel.....25. esos eR Re RaIUM REOS 200 7, 135 2 98 4, 668 
Switzorland EMO AAA EE, SA 585 21, 232 35 390 
desi TEE E A E EE A NE 66 2, 798 
United Kingdom........................- 1,846 | 116,628 400 44, 000 19 600 
EEN ee 261 10 UM eer oo 2 79 
Venezuela.....................-.....-.--- 5 202 10 2, 407 15 803 
Other countries. .......................... 250 16, S91 250 6, 274 191 4, 833 
A Nee E 15, 468 | 965, 406 4,204 | 196,808 6, 669 256, 382 
1947 
Argentina eege 7,649 | 376,300 453 12, 809 58 3, 071 
a ole EE 4,017 | 252,912 257 8, 778 109 , 447 
SEH 1, 184 64, 108 8,749 | 104,278 8, 382 131, 357 
ÉITER 56 3, 753 3 187 17 , 284 
China. uo eoe ex lesueo ALI En ues 89 3, 617 132 11, 895 240 24, 245 
Colombia................................-. 59 1, 676 178 4, 627 6 493 
Bi EE 586 35. 244 270 8, 514 37 2, 213 
ge ENTE MURS 747 48, 900 134 7, 006 10 1, 
Germany. ce et la cd dal 48 2,773 48 Pire O PAM AR 
Hong K0ng..........-.. 2. eco cons 49 3, 002 101 7, 657 70 6, 679 
TOAD Y Apo ER E, | none ese oes 1, 477 113, 393 
Meore EE 620 37, 248 186 7, 076 36 656 
Netherlands... 1, 515 98, 748 |_.._-__-.-]_---..----- 30 822 
Palestine and Trans-Jordan. ..............] .....-...].-.--.-..- 115 5, 129 97 7,027 
EE Republic of.................. 141 8, 275 98 5, 255 130 6, 478 
Poland and Danzig......................- 80 1,828 EE, EE 6 486 
E E EE 214 10, 223 319 155 8, 613 
Switzerladd 2-2 232 10, 226 321 2,904 E ese ees 
Uruguay........- E REM HMM MUR T A 163 10:325 MAA os AA E 
E en ne rt crepe ee ee EL 60 2, 972 bose eset ewe eee 83 2, 615 
United Kingdom... casos fo sia ces pewter out EE 1, 662 46, 750 24 400 
Venezuela. ................ -. ee 71 1, 446 12 291 17 364 
Other countries. .........................- 186 , 802 62 2, 446 343 14, 904 
dk, EE 17, 766 | 977, 468 7,783 | 258, 150 6, 327 335, 797 


Palladium, rhodi- 


WORLD REVIEW 


Canada.—According to the Dominion Bureau of Statistics, produc- 
tion of platinum-group metals from the nickel-copper ores of the 
Sudbury district, plus a very small quantity from placers in British 
Columbia, was 94,540 ounces of platinum and 103,774 ounces of 
other platinum-group metals in 1947, compared with 121,771 ounces 
of platinum and .117,566 ounces of other platinum-group metals in 


1946. 
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Sales of platinum-group metals by the International Nickel Co. of 
Canada, Ltd., were 191,761 ounces in 1947 compared with 320,794 
ounces in 1946. 

Colombia.—The South American Gold & Platinum Co. produced 
25,241 ounces of crude platinum-group metals in 1947 (30,797 ounces 
in 1946). The crude material contains about 85 percent platinum- 
group metals. The production of crude platinum-group metals by 
other operators was 9,515 ounces in 1947 (13,742 ounces in 1946). 


World production of platinum-group metals, 1939 and 1942-47, in troy ounces 
[Compiled by B. B. Mitchell] | 


Country and product 1939 1942 1943 1944 1945 1946 1947 
Australia: 
New South Wales: Placer platinum.... 7 2 3 2 2 (1) (1) 
Tasmania: Placer osmiridium.......... 283 142 90 107 109 95 99 
Belgian Congo: From refineries: 
Palladium... 022252025992 bicis 9,941 IO A PA A (1) (1) 
Ee EE E Ey PAE EA E GE (1) (1) 
Canada: 
Placer platinum........................ 25 30 
From refineries: ? 219, 713 |157, 523 | * 208, 234 |121, 771 | 94, 540 
Platinum sais ui 148, 877 |285, 198 
Other platinum-group metals. ....... 135, 402 |222, 573 | 126,004 | 42,929 | 3 458, 674 |117, 566 | 103,774 
Colombia: Placer platinum (exports)..... 89, 070 | 49,163 39, 061 | 36, 136 35,129 | 43,835 | 40, 537 
Ethiopia: Placer platinum. .............. 6,000 | 1,000 1, 000 942 |.......... 4140 | 41,548 
Italy: From refineries: Platinum......... 1,608 386 (1) (1) (o 6 (o 
Netherlands Indies: Placer platinum..... 28 (D) qoe ai ens AA 1) 1 1) 
New Zealand: Placer platinum........... 13 21 b AA AA 14 |... 
Papua: 5 
Placer plsattoum. 2 (1) 6 6 1) (1) 
Placer osmiridium..................... 4 (1) 1) i 1) 1) 6 
Sierra Leone: Placer platinum........... SS he A A PA 16 1) 1) 
Union of Suuth Africa: 
Platinum (content of platinum-group 
O A 18, 068 22, 509 22, 884 | 22,900 | 23,000 
Concentrates (content of platinum- 73, 797 73,745 
group metals) ê... ------------------- 41, 243 58, 070 §2,030 | 51,900 | 52,900 
SEET, 7,031 | 7,770 5,993 | 6,142 6,259 | 6, 6, 243 
merlo 4. (estimate).......... 100,000 [100,000 | 125,000 [150,000 | 150,000 [175,000 | 150,000 


United States: 


Placer olatinum. -..-------------------- 32, 160 | 23,213 27,162 | 33,625 26, 551 | 22,949 | 13,836 
Ore (content of platinum-group metals). 66 L^ ll E A AA A Sup 
From refineries: ? 
Platinum- sitsen eena 5,270 | 4,333 5,205 | 3,286 1,068 555 1,098 
Other platinum-group metals. ....... 3,364 | 5,472 5,185 | 3,638 3,427 | 2,808 3, 472 
Total (estimate)......-.-...---.------- 543, 000 |773,000 | 629,000 [515,000 | 3 965, 000 |567, 000 | 491, 000 


1 Data nct available. 

2 Recovered from nickel-copper mattes. The figures for 1945-47 represent the platinum-group metals 
contained in the concentrates actually recovered, whereas those for 1939 and 1942-44 represent the metals 
ee ve Canadian concentrates ut Acton, England, plus the platinum-group metals content of concen- 

rates sold. 

3 Includes certain adjustments to account for metals produced in Canada in 1938-44 but not previously 
accounted for in the statistics. 

4 Exports for year ended Sept. 10 of year stated. 

6 Year ended June 30 of year stated. 

6 Produced from platinum ores. 

? Producod from treatment of gold ores on the Witwatersrand and Extensions. 

$ Recovered from nickel-copper ores. 

* New platinum-group metals recovered in gold and copper refining of domestic materials. 


Sierra Leone.—Platinum was discovered in Sierra Leone in 1926 
mining commenced toward the end of October 1929 on rich alluvial 
deposits in the stream Big Water near York Pass, and 26 ounces 
were produced that year. Production reached a peak of 750 ounces 
in 1935; since that year output has declined almost progressively until 
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1941, when only 21 ounces were produced and mining ceased. Accord- 
ing to the Mining Journal,’ the sudden cessation of mining of platinum 
was due to war conditions which provided easier and more lucrative 
employment for labor, yet it is doubtful if production will soon again 
attain 100 ounces annually. 

Union of South Africa.—According to the Department of Mines, 
73,166 ounces of crude platinum containing 22,884 ounces of platinum- 
group metals and 1,222 short tons of concentrates containing 52,030 
ounces of platinum-group metals were produced in South Africa in 
1945, the latest year for which detailed information is available. 
Thus, total output of platinum-group metals was 74,914 ounces in 
1945; sales were 58,543 ounces. The average composition of the 
58,543 ounces sold was: Platinum, 59.72 percent; palladium, 28.59 
percent; iridium, 0.74 percent; osmium and osmiridium, 0.12 percent; 
rhodium, 1.79 percent; ruthenium, 4.10 percent; and gold, 4.94 
percent. 

Outputs of crude platinum and concentrates were 73,758 ounces 
and 1,242 short tons, respectively, in 1947, compared with 74,696 
ounces and 1,186 short tons, respectively, in 1946. No assay data 
are available for 1946 and 1947; in 1945 the crude platinum averaged 
31.28 percent platinum-group metals, and the concentrates contained 
42.58 ounces of platinum-group metals per ton. The crude platinum 
and concentrates are produced in the Rustenburg district. In 1946 
and 1947 sales of platinum-group metals were 55,490 and 56,288 
ounces, respectively, and those of osmiridium were 6,794 and 6,243 
ounces, respectively. 

Output of osmiridium, which is recovered in the treatment of gold 
ores on the Witwatersrand and Extensions, was 6,259 ounces in 1945; 
and sales were 6,678 ounces, with the following average composition: 
Osmium, 29.59 percent; iridium, 26.48 percent; ruthenium, 13.19 
percent; platinum, 12.69 percent; rhodium, 0.73 percent; gold, 1.78 
percent; and undetermined, 15.54 percent. 

Because of the steady demand for platinum, the Rustenburg 
Platinum Mines, Ltd., was doubling the capacity of its mining and 
milling facilities in the Rustenburg district. It was anticipated that 
the expansion would be completed by the end of 1948. 

The South African Government had approved the grant of a lease 
to the Union Platinum Mining Co. for the exclusive right of mining 
for precious metals under an area of 348 morgen (737 English acres) 
on the farm Zwartklip No. 988, Rustenburg district. Pending con- 
struction of the main plant, a subsidiary plant was being erected to 
make possible an early start with crushing and milling about 150 tons 
of oxidized ore daily. 


3 Mining Journal (London), vol. 20, No. 5863, Jan. 3, 1948, p. 5. 
4 South African Mining and Engineering Journal, vol. 58, pt. 2, No. 2851, Oct. 4, 1047, p .117 


Potash 


By BERTRAND L. JOHNSON ann E. M. TUCKER 


GENERAL SUMMARY 


ORE new records were made in 1947 in the potash industry of the 
United States; production of marketable potassium salts and 
sales both reached new highs. Output in 1947 was 1,905,776 
short tons of potassium salts containing 1,029,875 tons of potash (K,O). 
This was an increase of 218,041 tons of potassium salts and 98,063 
tons of K,O over 1946. The production of marketable potassium 
salts in the United States has increased each year since 1934. Sales 
(1,953,307 short tons) in 1947 were 280,058 tons greater than in 1946 
and contained 1,053,266 tons of KO The value of the sales in 1947 
exceeded 34 million dollars. The average value per ton of the potas- 
sium salts sold in 1947 was considerably less than in 1946, according to 
the reports by producers. Stocks of potassium salts in producers’ 
hands at the end of 1947 were much lower than on December 31, 1946. 
Both imports and exports of fertilizer potash materials increased in 
1947, but those for chemical uses declined. Domestic consumption of 
potash made a new high record, apparent consumption reaching 
1,011,442 short tons of K,O. 


FIGURE 1.—Production of marketable potash salts in the United States, 1933-47. 
1005 
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Salient statistics of the potash industry in the United States, 1945-47 


1945 1946 1947 
Production: 
Potassium salts (marketable)................- short tons. - 1, 588, 305 1, 687, 735 1, 905, 776 
Approximate equivalent, Ka do.... 874, 243 931, 812 1, 029, 875 
Sales by producers: : 
Potassium salts... sss lec do.... 1, 597, 160 1, 673, 249 1, 953, 307 
Approximate equivalent, K20.................. do.... 870, 370 , 974 1, 053, 266 
Value at DIAN EE $30, 313,919 | $32, 175, 716 $34, 716, 051 
Average per Lon... e $18. 08 $19. 23 17. 
Imports: 
Fertilizer materials. .........................- short tons... 6, 885 7,872 47, 815 
Approximate equivalent, K30.................- do.... 3, 871 2, 564 25, 266 
VANO o ec e ta EES $230, 714 $249, 819 $1, 887, 771 
Chemical materials. -___........--.-..------.- short tons. - 1 9, 720 8, 327 3, 228 
Approximate equivalent, K30.................. do.... 1 2, 030 1, 801 712 
ECHTEN $3,079, 701 | $2,100,915 $587, 580 
Total imports..............- SEENEN short tons. . 1 16, 605 16, 199 51, 043 
Approximate equivalent K30..............- do.... 1 5, 901 4,365 25, 978 
ds A TEE $3, 310, 475 $2, 350, 734 $2, 475, 351 
xports: 
Fertilizer materials... short tons... 104, 687 96, 822 102, 939 
Approximate equivalent, Kaz. do.... 58, 310 53, 930 57, 337 
VEU rere E eC , 086, 990 $2, 983, 751 $3, 251, 645 
Chemical materials.........................-- short tons... ; 23, 21,970 - 
Approximate equivalent, K302................. do.... 9, 273 11, 713 10, 765 ` 
VE TEE $3, 648, 795 $5, 055, 441 $5, 434, 462 
Total exports. ......... --. Lll Lr Llc Ll-l-- short tons.. 123, 653 120, 727 124, 909 
Approximate equivalent, Ka? do.... 67, 65, 643 68, 102 
Malo d eet et T e da toa LU RS Lr ded $6, 635, 785 $8, 039, 192 $8, 686, 107 
Apparent consumption: 3 | 
Potassium salts. .............................- Short tons..| 11,490,112 1 1, 568, 721 1, 879, 441 
Approximate equivalent, K10.................. do.... 1 808, 688 1 867, 096 1, O11, 142 
1 Revised figure. 


2 Estimate by Bureau of Mines. 
3 Quantity sold by producers, plus imports, minus exports. 


The potash industry was discussed in recent articles. A general 
discussion of potash concentration processes was also published during 
1947. | 

International allocation of potash was discontinued July 1, 1947. 


PRODUCTION AND SALES 


Production and sales of domestic marketable potassium salts were 
much larger in 1947 than in 1946; thus the upward trend 1n evidence 
since 1934 continued. The increases in 1947 over 1946 were very 
much larger than those shown in the latter year over 1945, both in 
production and sales. Production of potassium salts in 1947 totaled 
1,905,776 short tons, with an equivalent K,O content of 1,029,875 
tons. Sales were 1,953,307 tons, with an equivalent K,O content of 
1,053,266 tons. Sales of potassium salts exceeded the production, 
and stocks in producers’ hands at the end of the year showed a decrease 
from those on hand at December 31, 1946. ‘The value of the sales 
exceeded 34 million dollars, more than 2 million dollars greater than 


1 Albright, H. M., Development of the Domestic Potash Industry: Min. Cong. Jour., vol. 33, No. 12, 
December 1947, p. 83. 

Turrentine, J. W., Potash Aplenty: Fertilizer Rev., vol. 22, No. 2, March-A pril 1947, pp. 3-6, 11. 

? Rock Produets, Potash Concentration. Part 8: Novel Processes Used To Separate Water-Soluble 
Crystallihe Salts by Froth Flotation Methods: Vol. 50, No. 8, April 1947, pp. 112-115. 
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in 1946. The average value per ton of the potassium salts sold in 
1947, as calculated from returns by producers, was $17.77 as com- 
pared with $19.23 in 1946. | 


Potassium salts produced in the United States, 1945—47, by grades, in short tons 


Grade 1945 1046 .1947 


Muriate of potash: 
60-62 percent K20 minimum !...........................- 2 1, 173, 314 | 23 1, 251, 088 3 1, 304, 202 
48-50 percent K:0 minimum.............................. 117, 677 122, 257 125, 120 
EE RR EE 115, 798 ; 174, 145 
Sulfate of potash and sulfate of potash-magnesia......--------- 2 181, 516 2 216, 057 212, 309 
1, 588, 305 1, 687, 735 1, 905, 776 

1 Includes refined potash. 
2 Revised figure. 


3 Includes some 93-96 percent KCl. 


Production of both grades of muriate of potash as well as manure 
salts was larger in 1947 than in 1946. The combined production of 
sulfate of potash and sulfate of potash-magnesia, however, declined. 
The increase in the production of the 60—62-percent muriate was 
much greater than that of the 48-50-percent grade. The tonnage 
produced of the latter grade was below that of the manure salts. 
(See fig. 2.) 


Muriate of potash 60-62% K,0 minimum 
(includes refined potash) 
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FIGURE 2.—Potassium salts produced in the United States, 1943-47, by grades, in short tons. 


The dominant factor in the domestic potash industry is the produc- 
tion of the Western States. California, New Mexico, and Utah 
furnished virtually all of the 1947 output, the larger part coming 
from the deeply buried Permian saline sedimentary deposits of 
sylvite and langbeinite of the Carlsbad region, southeastern New 
Mexico. The Eastern and Central States supplied only a‘ small 
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quantity—as byproducts of cement operations in Maryland and from 
well brines in Michigan. 

Stocks in producers’ hands at the end of the year had declined to 
14,697 short tons K,O, the lowest point since 1943. (See fig. 3.) 


IAE] 
1 AN A A- 


FIGURE 3.—Equivalent potash (K20) content in producers’ stocks at end of year, 1922-47, in short tons. 
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The potash-producing companies in the United States in 1947, by 
States, were as follows: 

California: 

American p & Chemical Corp., 122 East Forty-second St., 
New York, N. Y. (plant at Trona, on Searles Lake, Cahf.). 
Maryland: 

North American Cement Corp., 41 East Forty-second St., New 
York, N. Y. (plant at Security, Md.). 

Michigan: 


Dow Chemical Co., Midland, Mich. (brine wells and plant near 
Midland, Mich.). 


New Mexico: 


International Minerals & Chemical Corp., 20 North Wacker Drive, 
Chicago, Ill. (mine and plant near Carlsbad, N. Mex.). 

Potash Company of America, Carlsbad, N. Mex. (mine and plant 
near Carlsbad, N. Mex.). 

United States Potash Co., Inc., 30 Rockefeller Plaza, New York, 
N. Y. (mine and plant near Carlsbad, N. Mex.). 


Utah: 


Bonneville, Ltd., 540 West Seventh South, Salt Lake City, Utah 
(plant near Wendover, Utah). 
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Production and sales of marketable potassium salts and stocks in 
the hands of producers at the end of the year for the last 5 years are 
summarized in the accompanying table. | 


Potassium salts produced, sold, ‘and in producers’ stocks in the United States, 
1943-47 


? 

" Production | Sales e bee 31 

| Equiv- Equiv Equiv 
Year Potas- alent as P - alent as Value ME alent as 

Oper- | sium salts h | Oper- | sium salts salts tash 

ators sho (K20) | ators (short (K30) lant (short o 

tons) (short tons) (short p tons) | (short 

ons) tons) tons) 
1943...........- 7 | 1,428,840 | 739, 141 7| 1,401,271 | 732,151 |$26, 183,073 | 43,591 | 13,984 
19044 ...-.- 6 | 1,578,498 | 834, 568 6 | 1,543,420 | 817,892 | 29, 487, 413 | 76,123 | 29,763 
IO4AR coco 7 | 1,588,305 | 874, 243 6 | 1,597,160 | 870,370 | 30,313, 919 | 68,796 | 34, 253 
1048 7 | 1,687,735 | 931, 812 7| 1,073,249 | 928,374 | 32,175, 716 | 82, 554 

1041... es 7 | 1,9065, 776 |1, 029, 875 7| 1,953,307 |1,053, 266 | 34, 716, 051 | 35,428 | 14,697 


REVIEW BY STATES 


Five States—California, Maryland, Michigan, New Mexico, and 
Utah—produced merchantable potash salts in 1947. "The output of 
the individual States cannot be given (except for New Mexico, where 
three companies were operating) without disclosing individual com- 
pany returns. New Mexico was by far the largest producing State, 
contributing 85 percent of the total. California furnished much 
more than the combined output of the other three States. 


California. —The American Potash & Chemical Corp., New York, 
N. Y., was still the only potash-producing company on the Pacific 
coast. Potash is recovered from brines saturating the crystalline 
salt mass of Searles Lake in southeastern California, and potassium 
chloride and potassium sulfate are produced and marketed. 


Maryland. —The only company producing potash in Maryland in 
1947 was the North American Cement Corp., New York, N. Y. The 
byproduct potash recovered by this company came from cement-kiln 
flue dust at its plant at Security, Washington County, near Hagers- 
town. The product—an impure sulfate of potash of low potash con- 
tent—was sold for agricultural use. This was the only operation of 
its kind reported in the United States in 1947. 


Michigan.—The Dow Chemical Co. was the only potash-producing 
company in Michigan in 1947. It obtained potassium chloride from 
. natural brine from wells at Midland. 


840890—49— —2 


1010 MINERALS YEARBOOK, 1947 


New Mexico.—Mine production of potash salts in the Carlsbad 
region of New Mexico continued to increase, and another new record 
was made. The three companies operating in the area mined 4,655,732 
short tons of sylvinite and crude langbeinite combined—an increase 
of 346,083 tons over 1946. The equivalent K-O content of the mine 
production in 1947 was 965,583 short tons. The average equivalent 
KO content of the mined salts remained at 20.7 percent in 1946, 
as in 1947. | 

All three companies mined sylvite (potassium chloride) and one— 
International Minerals & Chemical Corp.—also mined langbeinite 
(potassium-magnesium sulfate). The greater part of the mine pro- 
duction of the region was sylvite, most of which was processed to 
yield 60-percent or higher-grade muriate. The production of mer- 
chantable potash salts in New Mexico in 1947 was 1,625,870 short 
tons, with an equivalent K,O content of 866,070 tons. Sales were 
1,659,266 tons of salts (880,605 tons K,O) valued at $28,035,675. 
Muriate of potash was produced by all three companies. Potassium 
sulfate and potassium-magnesium sulfate (sulfate of potash-magnesia) 
were produced from langbeinite by the International Minerals & 
Chemical Corp., in the refinery at its mine near Carlsbad. Potassium 
sulfate was also produced by the Potash Company of America. 


A detailed report of drilling operations. in 1944 on the United 
States Potash Reserve by the Bureau of Mines was released in 1947 .? 
Sixteen core holes outlined an estimated reserve of 16,017,290 tons 
of potash ore averaging 24.73 percent K,O when using a 5-foot mini- 
mum thickness and a 15-percent lower potash limit. Costs of mining 
and beneficiating this potash were also estimated in this report, using 
1944 price and wage data. Because costs of equipment and supplies, 
wages, and freight rates have increased largely since 1944, although 
potash prices have not increased, the estimated costs are not repre- 
sentative of current operations. i 


The mining methods in use at the mine of the United States Potash 
Co. in the Carlsbad area were described in a recent article.* The oc- 
currence of bromine in the potash salts of the Carlsbad region was 
described in another article.® 


A new potash concern, the Continental Potash Co., of Kansas City, 
Mo., has begun operations in the Carlsbad area. This company, 
operating under a Federal prospecting permit and drilling early in 
1947 northeast of Carlsbad, is said to have cored a section of soluble 
potash salts rich enough to support trial of a solution mining process. 

Utah.—Commercial production of potash in Utah in 1947 was 
restricted to the potassium-bearing brines of Salduro Marsh, where 
Bonneville, Ltd., continued to produce potassium chloride at its 
plant near Wendover, Tooele County, northwestern Utah. 


3 Storms, W. R., Diamond Drilling of Postash Reserves in Eddy County, N. Mex.: Bureau of Mines 
Rept. of Investigations 4098, 1947, 108 pp. 

4 Mining World, Potash Mining Practice: Vol. 9, No. 5, May 1947 pP: 22-24. 

$ Lindberg, Marie Louise, Occurrence of Bromine in Carnallite and ylvite from Utah and New Mexico: 
Am. Mineralogist, vol. 31, Nos. 9-10, September-October 1946, pp. 486-494. 
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The United States Department of the Interior, on May 21, 1947, 
revoked the withdrawals of 200,000 acres of potash and magnesium 
lands in east-central Utah, and the lands were returned to the public 
domain, where they became subject to filings under the Leasing Act. 


Three bids to buy the war-surplus experimental potash and alumina 
plant in Salt Lake City, Utah, formerly operated by Kalunite, Inc., 
were set aside on December 23, 1947, by War Assets Administration, 
and the plant offered to one of the bidders, J. R. Simplot Co., Boise, 
Idaho, for $752,000, on the ground that sale to him would aid small 
business. The rejected bids—all more than the $611,000 appraised 
fair value of the property and all proposing to convert the plant to 
fertilizer production—were those of the American Potash & Chemical 
Corp., $752,000; Columbia Metals Corp., $635,000; and J. R. Simplot 
Co., $625,000. The Simplot company accepted the offer and raised 
its bid to meet the figure proposed, and the sale is said to have been 
consummated on December 31, 1947. The American Potash & Chem- 
ical Co. is reported to have protested the sale. 


CONSUMPTION 


Apparent consumption of potash salts in the United States and its 
possessions increased from 867,096 short tons (corrected figure) of 
potash (K,O) in 1946 to 1,011,142 tons in 1947, as determined by 
subtracting exports from the sum of the imports and the producers’ 
sales. The relationship of the apparent consumption to sales of do- 
mestic producers, as reported to the Bureau of Mines, for a period of 
years, is shown in figure 4. | 

According to the American Potash Institute, the five leading do- 
mestic producers and two importers delivered 1,980,324 tons of potash 
salts in North America in 1947. "These contained the equivalent of 
1,071,268 tons of K,O, a 16-percent increase over 1946. European 
Deng salts of French and German origin appeared on the United 

tates market again for the first time since World War II and are 
included in these figures. Deliveries for agricultural purposes in 
continental United States for 1947 were 898,150 tons of equivalent 
K,O, an increase of 134,560 tons over 1946. Canada received 39,205 
tons of RO, Cuba 4,811 tons, Puerto Rico 21,293 tons, Hawaii 
13,183 tons, and other countries 11,920 tons. Eighty percent of the 
total K,O delivered for agricultural purposes was in 60-percent 
muriate, 7 percent in 50-percent muriate, 5 percent in manure salts, 
and 8 percent in sulfate of potash and sulfate of potash-magnesia. 
Deliveries in North America for chemical purposes in 1947 were 
82,707 tons of K,O, an increase of 9 percent over 1946; 80,134 tons of 
K,O were in muriate of potash and 2,573 in sulfate of potash. All of 
the deliveries for chemical use were to the United States (except 639 
tons of 60-percent muriate to Canada). 
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Deliveries of agricultural potash and chemical potash in the calen- 
dar year 1947 are shown, by State of destination, in the accompany- 
ing tables. Georgia retained its leading position for receipts of agri- 
cultural potash and Illinois its second place. New York remained 
by far the leading recipient of chemical potash. 
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FIGURE 4.—Comparison of apparent domestic consumption of potash (K20) and sales by domestic pro- 
ducers of potash in the United States, 1929-47. 
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Deliveries of agricultural potash salts, by State of destination, in 1947, in short 


tons of K,0 
[American Potash Institute] 
ROOF RIG AA 86, 663 | Kentucky_______..__-_------ 8, 264 
Ree e eee eee ects 77, 486 | Texas----------------------- 8, 149 
Ohio: uae ls ida tora edito 74, 819 | Minnesota------------------- 6, 508 
Virginia. -------------------- 71, 336 | IOW8a------------------------ 5, 416 
North Carolina... 65, 985 | Connecticut. ---------------- 5, 020 
¡A 60, 032 | Missouri- - ------------------ 4, 859 
Maryland. .................- 52, 986 | Delaware-------------------- 3, 654 
South Carolina............... 52, 813 | Washington- ---------------- 3, 468 
Indias. seen eec hesmeoe ra 48, 990 | (Oregon 2, 246 
Alabama .------------------- 35, 970 | Colorado. ------------------- 641 
New Jersey------------------ 32, 603 | Vermont- ------------------- 569 
Tennessee ooo ooo 27,509 | North Dakota. -------------- 454 
California. ------------------ 19, 517 | West Virginia... ............- 398 
Pennsylvania. ..............- 19.029 | Idal0 zs eee eee cele ie 286 
Louisiana. ------------------ 17, 748| Utah... 2... 2 LLL Lll l2 lll. 230 
Maine- EE 16, 809 | Arizona. ......-------------- 222 
Mississippi- - ---------------- 16, 535 | District of Columbia.......... 97 
New Vork 15, 858 | Kansas---------------------- 88 
Wisconsin... 15, 518 | New Hampshire- ---------- 81 
Arkansas-------------------- 13, 535 | Montana- ------------------- 51 
Massachusetts- -------------- 12, 831 | Nebraska...........-.......- 26 
Michigan-.------------------- 12, 827 | Rhode Island. ............... 24 
Deliveries of chemical potash salts, by State of destination, in 1947, in short 
tons of K,0 | 
[American Potash Institute] 
New York------------------- 59, 860 | Tennessee. 390 
TEXAS: == ness a a rs EE 4, 463 | Oklahoma_________-_________- 304 
West Virginia... 3, 544 | Georgia Lco c c... 287 
California- ------------------ 3,375] Michigan. ` LLL... 270 
New Jersey 2 O21 POW EE 262 
ODO Sade iad eno tne 2. 1,973] Missouri-------------------- 232 
Maryland ------------------ 1, 130 | Kansas---------------------- 206 
Virginia- ------------------- 763 | Connecticut- ---------------- 181 
Pennsylvania...............- 714 | Massachusetts. 2.222... 81 
Oregon---------------------- 539 | Washington... .............- 31 
Ilinois---------------------- 522 | Flonda 0. 20 
Dela Ware: contas ais 476 | Louisiana. ------------------ 5 
Nevada. iia 419 
PRICES 


Prices for potash at the beginning of 1947 were those listed on the 
producers’ price schedules for the 1946-47 season (see Minerals Year- 
book, 1946, p. 1024). In March 1947, however, supplemental price 
schedules were issued by New Mexico companies; changes (applicable 
only to the “spot” or ''list" season of that spring) were made in prices 
of agricultural-grade muriate of potash, which was reduced 13.5 cents 
per unit K,O from the ex-vessel port price and quoted f. o. b. seller's 
plant, Carlsbad, N. Mex. The Potash Company of America also 
announced f. o. b. Carlsbad prices of manure salts (22 percent K,O 
minimum) of 20 cents per unit K,O for the same period, and discon- 
tinued the ex-vessel price basis. 
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The regular price schedules for New Mexico potash for agricultural 
purposes for the 1947-48 season were issued in April and May 1947 
by the producers. The ex-vessel price basis was discontinued. Quo- 
tation basis became bulk, f. o. b. cars, seller's plant, Carlsbad, N. Mex. 
These prices, as reported by producing companies, were: 


Muriate of potash (62 to 63 percent K30; 62 percent 
uu rear % o EE 

uriate of potas O percent K;O minimum)....... A 
Muriate of potash (50 percent K,O minimum)....... 37% cents per unit, KO. 
Muriate of potash (48 to 52 percent K;O; 48 percent 

minium)... eee ee 


Manure salts (22 to 26 percent K30; 22 percent 
minimum) , 20 cents per unit K,0O. 


Manure salts (22 percent K20 omnimum) 
Sulfate of potash (90 to 95 percent K,SQ,, basis 90 


percent: EE $30.00 per short ton. 
Sulfate of potash-magnesia (basis 40 percent K,SQ,, 
18.50 percent Me... $14.50 per short ton. 


The price schedule of the American Potash and Chemical Corp., 
issued May 1, 1947, announced the price on Searles Lake muriate of 
potash, 60 percent K,O minimum, for agricultural purposes, bulk, 
carlots, f. o. b. Trona, Calif., for the season June 1, 1947, to May 31, 
1948, at 45.5 cents per unit K,O, and for sulfate of potash, 95-98 
percent K,SQ,, at 74 cents per unit K,O. The list prices ex-vessel 
basis were discontinued. 


FOREIGN TRADE * 


Imports.—Imports of potash salts in 1947 rose from the low level 
of 16,199 tons (4,365 tons K,O) in 1946 to 51,043 tons (25,978 tons 
K,O) in 1947, largely as a result of much larger importations of the 
muriate (chloride). The total value of the imports likewise increased, 
rising from $2,350,734 in 1946 to $2,475,351 in 1947. France, Belgium 
and Luxembourg, and Germany, in the order given, were the principal 
sources of the imports in 1947. 

Potash (K5O) for fertilizer use constituted 97 percent of the imports 
in 1947, whereas in 1946 fertilizers had formed only 59 percent of the 
total. Imports for chemical use fell abruptly in 1947 to only 3 percent 
of the total compared with 41 percent in 1946. 

'The principal potash salt imported in 1947 for fertilizer use was the 
muriate, which came from Belgium and Luxembourg, France, Ger- 
many, and Canada. A large tonnage (10,031 tons) of potassium 
sulfate entered from Germany; none was imported in 1946. Marked 
declines occurred in 1947 in the imports of all other kinds of potash 
salts itemized in the accompanying tables, except cream of tartar, the 
quantity of which imported nearly doubled. 


* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Potash materials, imported for consumption in the United States, 1946-47 ! 


[U. 8. Department of Commerce] 


1046 
Ap- - 
proxi- 
mate Approximate 
A een eduivalent ES 
alen potash ) 
Material as pot- 
ash Value 
(K30) Per- 
(per- Short | cent 
cent) of 
total 
Used chiefly in fertilizers: 
Muriate (chloride)........ 56 
Potassium nitrate, crude..| 40.0 |.......].......].......]---------- 
Potassium-sodium nitrate 
mixtures, crude. ........ 14.0 | 4,400 14.1 | 146,312 
Potassium sulfate, ecrude..| ROLL 
Other potash fertilizer ma- 
Ier Lee eege ee 0 290 
Total fertilizer. .......|.......- 58.7 | 249,819 
p—M—— Ka ———M Pa ——— ————À A ad 


Used chiefly in chemical in- 
dustries: 


Bicarbonate.............. 46.0 i185] 6 EE A 
Bitartrate: 
ATgOlS. ebe sse d 20.0 1,935,796 
Cream of tartar....... 25.0 , 113 
Bromide.................- 961 (2) | 9) Ti || 421.......|...---- 
Carbonate...............- 61.0 2, 104 
Caustic................... 80.0 41.3 17, 684 
Chlorate and perchlorate..| 30.0 69, 353 
Cyanide.................. 40.0 A AA O: PRA 
TOO ans eege Da A oeseses 
Nitrate..................- - 46.0 364 
Permanganate............ 200 [uuu A | Ressosion 
All other.................. 50. 23, 141 
Total chemical..........|........ 41.3 |2, 100, 915 
Grand total.............|.....-_- 4,365 | 100.0 2, 350, 734 |51,043 |25, 978 


AA, eee | Crome gery conte 


44.6 | $103, 217 |35, 284 |19, 900 


e ___ ___O0 0» OR eee | emerges | Eee | eee j| oe eee | eo 


eee | cee | ED 


100.0 | 2,475, 351 


1 Changes for 1945 in Minerals Yearbook, 1946, p. 1027, are as follows: Muriate (chloride), percent of total 
should read 65.6. Total fertilizer, 65.6. Argols, 9,198 tons, approximate equivalent as potash 
Percent of total 34.4. Total chemical, 9,720 tons; approximate equivalent as potash, 2,030 tons. 
total 34.4. Grand total, 16,605 tons; approximate equivalent as potash, 5,901 tons. 


3 Less than 1 ton. 
3 Chiefly wood ashes from Canada. 
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Potash materials, imported for consumption in the United States, 1946-47,! by 
countries, in short tons 


[Figures in parentheses in column headings indicate, in percent, approximate equivalent as potash (K30)] 
[U. S. Department of Commerce] 


Total 


Country : i chlo- other 2 Short 


. . 1946 
AYGONt MS ssc. oscee D einni $167, 308 
a TEE E A A A GE, con E 7 1, 108 
Belgium and Luxem- ) | 

Lui AA A ees esee sc A. ees 3, 482 
Canadien 2, 319 
(7hlla. oo oo A aet 241, 143 
Chia. 2e: PA Tess 2,4 
Czechoslovakia. ........- | | 50 8, 313 
Franco- conce seen edes sss] see 1, 271, 170 
Hong Kong 2255-2652 A eee cde eee a OA onse ue A E 64 
Haly SA EE, GE 205, 607 
Morocco, French. Th 7, 800 
Portugal. eege ee 234, 352 
he erc PN 22, 716 
e A A A WE GE, E EE 21, 105 
Switzerland. ............|.......|-----.- 22 19, 601 
o oie [eet i 17, 500 
A AAA OA 102, 831 
United. Kingdom... |... assess] E liceo cease bocce [sz 21, 819 

2, 350, 734 
1947 
IO MA A A 75 
Belgium and Luxem- 

1 A AA 455, 550 
C A A E 11, 164 
SN A AN A A AA A A 
0 AA CS ION: EA O rM E EEN 6, 619 
ep AA A ren mS 5, 292 
Pranee A 792, 946 
Germany...............].--...- 1, 672 10, 031 584, 997 
Hong KONG 22.206 see A A ee Sates ee eee SE 1 776 

EE, AO AA 335, 897 
Morocco, French....-....|--..---|------- 7,675 
Portufal.-cccn2cio. EE, DE 70, 462 
BPA noes oe ee EE A A PFA 21, 766 

WOO -a ceee A GE WEE, se VE Ch A 13, 523 
Switzerland... E A RA EE A VE 7, 516 

A AS PA ee ca 56, 432 
We BG ose et A PS AA O E O 2, 488 
United Kingdom........ 35, 509 

2, 475, 351 


1 Changes for 1945 in Minerals Yearbook, 1946, p. 1028, are as follows: Argols or wine lees, Argentina 794 
tons, Chile 552, Italy 551, French Morocco 477, total 9,198; Grand total, Argentina 794 tons ($336,606), Chile 
552 ($202,372), Italy 551 tons, French Morocco 477 tons, total 16,605 tons. 

3 Approximate equivalent as potash (K30)—1946: 45 percent; 1947: 54 percent. 

3 Less than 1 ton. 


Exports.—The total value of the export trade in potash materials 
increased in 1947 to $8,686,107 from $8,039,192 in 1946, increases 
being shown in the values of both fertilizers and chemicals. The 
quantity of fertilizer potash materials rose to 102,939 tons in 1947 as 
against 96,822 tons in 1946, whereas the quantity of potash chemicals 
declined in 1947—to 21,970 tons from 23,905 tons in 1946. The 
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exports of both fertilizer and chemical potash salts were widely 
distributed. Fertilizer materials went largely to Canada, with much 
smaller quantities to numerous other countries, mostly in the Western 
Hemisphere. Exports of chemical potash salts were more uniformly 
distributed; Canada, Brazil, and Mexico (in the order named) were 
the leading recipients. 


Potash materials exported from the United States, 1943-47 
[U. S. Department of Commerce] 


Fertilizer Chemical. Fertilizer Chemical 
od Short | Short ici Short Short 
or o or or 
tons Value tons Value tons Value tons Value 
1943........ 111, 541 |$3, 168, 446 | 20, 133 |$3, 950, 542 || 1946_...... 96, 822 |$2, 983, 751 | 23,905 |$5, 055, 441 
1944. ....... 110, 057 | 3, 139, 631 | 15,444 | 3,142,096 || 1947_...... 102, 939 3, 251, 645 21, 970 5, 434, 462 
19045. ....... 104, 687 | 2,986, 990 | 18, 966 | 3, 648, 795 


Potash materials exported from the United States, 1946-47,! by countries 
[U. S. Department of Commerce] 


Fertilizers Chemicals 
Country 1946 1947 1946 | 1947 
Short Short Short Short 
tois Value tous Value tons Value tons Value 

Rtg D 1 $00 41. secs A 220 | $57,843 |........].....-.-.- 
Argentina... o 2:22. Q) 122 50 $1,888 | 1,255 | 242,495 | 1,274 | $361, 299 
FOR DACIA ROS bod ee GE, REFUSER 1,146 | 164,658 | 1,319 212, 214 
Barbados................-...- 318 11,028 | 5,794 | 222,554 (2) A AA 
Belgium and Luxembourg.... 1 051-2. IR 893 | 181, 236 771 346, 634 
Brazil A 5,311 | 236,206 | 6,002 | 257,651 | 1,915 | 356,064 | 2,577 507, 127 
Canada AA ES 77,616 |2, 263,041 | 71,968 |2, 088,021 | 3,848 | 604,265 | 3,840 549, 524 
EAN tcc IEA O TO. NS 160 40, 527 155 44, 969 
CHING EE VE OO 6 2,160 | 2,759 | 711,625 | 1,433 368, 095 
Colombia 11,610 | 1,960 77, 971 619 | 143,055 190, 538 
o A E 5,173 | 176,522 | 8,614 | 284,874 230 89, 950 166 j 
E E cM ME Es LO NET E OMM MES 630 | K 275 262 55, 583 
Guatemala. ..---------------- 140 A AAA 18, 346 125 47,763 
Hong KONP PAIN A EA O A AN 1,216 | 316,393 979 234, 323 
Iceland....................... 504 19, 476 651 25, 702 79 14,017 43 9, 474 
WON sc coco ate este eek A, MEN lec EE 392 | 115, 197 697 191, 752 
E et SE 1, 106 34,317 | 1,864 53,407 | 2,199 | 477,310 | 1,608 358, 303 
Netherlands 2.022 ees toas e, ced E, GE 456 | 107,604 ; 
New Zealand... 3,640 | 115,279 | 2,550 | 93,131 3 119 25, 908 
NOPWAY secs reece este ad 11 4204 EE EEN 489 66, 747 141 30, 611 
Poru A A 850 32:733 Unos losa ts 153 55, 245 166 57, 436 
Philippines, Republic of...... 50 2,5 747 32, 841 45 17, 665 137 33, 371 
POP GUC Als oon ete A A REO AA II 328 86, 080 184 72, 230 
SA ----------------m (2) 371 2 1,265 | 229, 478 601 169, 101 
e ene. EE OE CERCHI AC PEA. MPA 1,121 | 189, 480 851 308, 662 

A E SII AS A, IA AA 12 87, 847 579 125, 037 
Union of South Africa. .....-.- (2) E RE A AMARO 355 82, 185 457 120, 210 
United Kingdom. ............|..-....]|.---.--..- 50 7, 760 50 33, 715 622 122, 175 
Venezuela...................- 135 6, 214 108 4, 451 230 90, 062 182 84, 689 
bar C NORMEN he WE, OA NORD heel 67 10, 899 160 29, 984 
Other countries............... 1, 652 69,574 | 2,573 98,044 | 1,233 | 338,228 | 1,036 392, 328 


aE Lad ee | eee | ees | OE 


96, 822 |2, 983, 751 |102, 939 |3, 251, 645 | 23,905 |5, 055, 441 | 21,970 | 5, 434, 462 


1 Changes for 1945 in Minerals Yearbook, 1946, p. 1029, are as follows: Chemicals: Canada $494,037; Ice- 
land s tons ($14, ,705); other countries 3,868 tons ($702, 561). 
ess than 1 ton. 
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WORLD PRODUCTION 


The accompanying table. shows available statistics on potash out- 
put in the various producing countries. 


World production of potassium salts, 1942-47, by countries, in metric tons! 


[Compiled by P. Roberts] 
1942 1943 1944 
Country 1 Potas- | Equiva-| Potas- | Equiva-| Potas- | Equiva- 
sium lent sium ent sium lent 


salts K30 salts K30 salts K:30 


North America: United States, potassium 


BONS E A A O 1,149,810| 616, 162| 1,296, 215| 670, 534| 1,431,982; 757,103 
South America: Chile, crude potassium 

BEER 63,828} (3) 63, 828] (2) (2) (3) 
Europe: 


France (Alsace), crude potassium salts.| 3, 835, 395|  619,000| 4, 195, 111| . 664, 497| 2,951,355] — 466, 657 
e crude potassium salts: 


Kainite, avivinito, aud bartsalz...]]16802.79, 2, 078, 785 16, 976, 952| 2, 086, 639/15, 861, 933| 1, 925, 530 
„Spain, crude potassium salts.......... 1413,709|  80,654| 4439,657| 87,000] 4675,830| 115,830 
China- 2,999 (3) (2) 
India, nitrate of potash............... 7,110 2, 980 51,118 
Korea, alunite. ` (2) (2) (2) 
Palestine, crude potassium salts ¢____- 104, 200| 52,100 . 52, 500 
Australia, alunite. ........................ 1,155] (3) (2) 
Total (estimated).................--|---------- 3, 564, 000 3, 383, 000 


Country ! 


Potas- | Equiva- | Potas- | Equiva- | Potas- | Equiva- 
sium ent sium lent sium ent 
salts K:0 salts K30 salts Ka 


ËTT —————— M TT emm (ee E 


| ——À—— — € 1,440,879| 793,096} 1,531,079|  845,321| 1,772,011, 955, 507 
South America: Chile, crude potassium 
C —M— (2) VUN A A (3) Q) 
ope: 


rance (Alsace), crude potassium salts.| 852, 733| ?145,000| 3,250,000| — 622, 488] 4, 168, 000] — 714, 000 
oe pany oud potassium salts: 


arnallite 3................-.....- 
Kainite, sylvinite, and hartsalz... \ Q) () () 955, 400 () 0) 
ia Spain, crude potassium salts.......... 710, 496| 8 113,700) 365,207] 135,479) 622,153} 153, 809 
sia: 
(8) 0) (1: EE (2) (3) (2) | (n 1, 000 E 
India, nitrate of potash. .............. 9 3, 280 (2) 9 6, 466 2) (3 3) 
Korea. TT MA AA eee AN oes 3 
Palestine, crude potassium salts €. .... 93, 625 46, 800 90, 571 45, 300 ? 2) 
Australia, alunite......................... 22, 616 (3) 36, 427 (2) q (2) 
Total (estimated).....-.-----------|---------- 1, 482, 000|........-- 2, 709, 000|.....----- 2, 989, 000 


1 In addition to countries listed, Eritrea, Iran, Italy, Poland, and U. 8. 8. R. are reported to produce 
eee but statistics of production are not available; estimates by senior author of chapter included 
otal. 

2 Data not available; estimate by author of chapter included in total. 

3 Includes some natural kieserite. 

4 Salable. 

5 Exports plus consumption. . 

¢ Extracted from waters of Dead Sea. 

? Equivalent K;0 content estimated at approximately 17 percent. 

$ Unofficial estimate. 

? Exports only. 


Salt 


By FLORENCE E. HARRIS anD E. M. TUCKER 


GENERAL SUMMARY 


ALT production in the United States in 1947 topped all previous 
S records, with 16,138,374 short tons valued at $52,276,180. In 
1946 it totaled 15,132,145 short tons valued at $44,912,586. 
The million-ton increase in output occurred principally in salt of 
brine; output of rock salt increased 342,345 tons, whereas evaporated- 
salt production declined 90,739 tons. This represents a net increase 
of 7 percent in the total output. Evaporated salt decreased 3 per- 
cent, rock salt increased 10 percent, and brine salt increased 9 percent. 
Exports and imports of salt declined. Exports were at about the 
usual level immediately before the war, whereas imports were down 
almost to the low record of 1943. 


Salient statistics of the salt industry in the United States, 1935-39 (average) 


and 1943-47 
1935-39 
average 1943 1944 1945 1946 1947 
Sold or used by producers: 
Dry salt: 
vaporated (manufac- : 
tured)....... short tons..| 2,507,374 | 3,476,501 | 3,448,578 | 3,182,570 | 3,249,457 | 3,158,718 
Rock salt...........- do....| 1,947,254 | 3,259,138 | 3,448,238 | 3,505,740 | 3,412,008 | 8,754,353 
"Total. osse do....| 4,454,628 | 6,735,639 | 6,896,816 | 6, 688, 310 6, 661,465 | 6,913,071 
Malu8...- aono ERE $21, 730, 339 |$35, 324, 899 |$37, 355, 192 |$37, 335, 488 |$38, 204, 396 |$43, 032, 621 
mi Average per ton........ $4. 88 $5.24 $5. 42 $5. 58 $5. 75 $6. 22 
n brine: 
Short tons. ................ 4,205,587 | 8,478,513 | 8,820,355 | 8,705,831 | 8,470,680 | 9,225,303 
os o $1, 675, 273 | $6, 204, 789 | $6, 360,300 | $6,578,918 | $6, 618,190 | $9,243, 559 
O : 
Short tons. ................ 8, 660, 215 | 15,214,152 | 15,717,171 | 15,394,141 | 15,132,145 | 16, 138,374 
Kalgek seess deg $23, 405, 612 |$41, 529, 688 |$43, 715, 492 |$43, 914, 406 |$44, 912, 586 |$52, 276, 180 
Imports for consumption: 
For curing fish...short tons.. 321,250 |. uenit rte necem nc EE 1,407 |..........- 
VIG unice. emus Loro Ee eo NONIUS $5,011 |........... 
In bags, barrels, etc. 
short tons... 1, 385 129 14 1, 572 275 377 
A oie ose $11, 813 $2, 425 $700 $36, 343 $4, 456 $8, 571 
In bulk.......... short tons.. 24,131 1,120 5, 540 2, 981 2, 571 1,533 
MBlU6. oo ve coc. $55, 876 $10, 325 $31, 459 $37,047 $20, 161 $14, 322 
Total: 
Short Gong... 46, 766 1, 258 5, 554 4, 553 4, 253 1, 910 
e ue EE $111, 411 $12, 750 $32, 159 $73, 390 $29, 628 $22, 893 
xports: 
Short Gong... 90, 214 145, 803 198, 368 190, 524 223, 426 188, 307 
Value.......................- $521,652 | $1,173,139 | $1, 620,226 | $1,509,301 | $1,889, 522 | $1, 588, 847 
Apparent consumption $ 


short tons..| 8,616,767 | 15,069,607 | 15,524, 357 | 15,208,170 | 14,912,972 | 15, 951, 977 


1 Values are f. o. b. mine or refinery and do not include cost of cooperage or containers. 
2 Includes salt in bags, sacks, barrels, or other packages—1938: 93 tons, $873. 
$ Quantity sold or used by producers plus imports minus exports. 
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In 1947, 73 plants owned by 49 companies were in active produc- 
tion. Almost without exception, producers reported that demand for 
salt was strong and steady throughout the year. Although prices 
of salt were advanced in most sectors, the increase in cost of packing 
materials, wages, and operating costs in many [instances more than 
absorbed the increase. Several operators closed or did not reopen 
their works in 1947 because the prices realized from the sale of their 
output would not cover the labor and material charges. 


INDEX NUMBERS, 1935-39 AVERAGE = 100 


FIGURE 1.—Index of salt in brine and of evaporated and rock salt sold or used compared with industrial 
production, 1939-47. Index of industrial production from Federal Reserve Board. 


The unprecedented high to which salt in brine rose in 1947 is shown 
by the index in figure 1. After dropping 6 points in 1946 to 201, it 
rose again, climbing to 219 in 1947. This portion of the salt industry 
has increased more than general industrial activity, which advanced 
from 170 to 187. Evaporated and rock salt combined rose from 149 
to 155. 

The three types of salt production are shown in the bar chart (fig. 2), 
which carries the information from 1939 to 1947. 
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FIGURE 2.—Trends in the quantity of rock salt, evaporated salt, and brine (in terms of salt content) sold or 
used by producers in the United States, 1939-47. 
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DOMESTIC PRODUCTION 
PRODUCTION BY STATES 


California.—California Rock Salt Co., Amboy, reported that in 
May 1947 it purchased a processing plant from the Reconstruction 
Finance Corporation (Defense Plant Corporation). Desert Chemical 
Co., Twentynine Palms, is now the Dale Chemical Co., which took 
possession November 1, 1947. No salt was produced by the Imperial 
Salt Co., Niland, in 1947. Leslie Salt Co.'s new project of enlarging 
the area of ponds continued during 1947. When the project near ` 
Redwood City is completed, the company will have a total of 22,000 
acres of pond area in salt production on San Francisco Bay. Long 
Beach Salt Co. operations at Long Beach were abandoned July 1, 1947. 
The Long Beach Salt Co. now operates solely at Saltdale. C. C. 
Miller's operation at Leenvining was still working on an experimental 
basis only. None of the small quantity produced was sold but was 
used in experimental work in connection with food uses. | 

Kansas.— The new plant of the American Salt Corp., Lyons, was 
completed the first part of 1947; evaporated as well as rock salt was 
produced. 

Louisiana.— The Myles Salt Co., Ltd., Weeks, is now Myles Salt 
Co., Inc. It was purchased by the Morton Salt Co. July 1, 1947. 
It was operated as & separate subsidiary, not consolidated in 1947. 
This company is expanding its operations by cutting a second level 
in its present mine. The new level will be connected to the hoisting 
system by an inclined shaft equipped with a conveyor system. (See 
note regarding Solvay Process Co. operations at Plaquemine in New 
York paragraph of this section.) 

Michigan.—See note regarding Solvay Process Co. operations at 
Detroit in New York paragraph of this section. 

Nevada.—Leslie Salt Co. reported that (as in 1946) the dry-lake 
operation at Fallon was inactive but that there were some small sales 
for the convenience of neighbors. 

New Mexico.—Curtis Salt Co. stated that it was in business but 
that its supplies of salt were dwindling. Labor was scarce. 

New York.—Solvay Process Co., Syracuse, announced that, as a 
result of a corporate merger, it was succeeded by the Allied Chemical 
& Dye Co. on November 1, 1947, including the operations at Plaque- 
mine, La., and Detroit, Mich.; wells at Tully, N. Y.; and plant at 
Solvay, N. Y. 

Ohio.—The Union Salt Co., Cleveland, a wholly owned subsidiary 
of the Morton Salt Co., was consolidated with the Morton Salt Co. 
on January 1, 1947. e 

Puerto Rico.—Sobrinos de Gonzales, Salinas, P. R., stated that his 
shut-down is permanent. At present only four salt works are operat- 
ing in Puerto Rico. 
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Texas.—The Freeport operations of the Dow Chemical Co. (head- 
quarters, Midland, Mich.) now include the facilities acquired from the 
Dow Magnesium Corp., Velasco, February 8, 1947, which were owned 
by the Defense Plant Corporation. After several years operation, 
the Imperial Salt Co., Henderson, in 1947 discontinued production of 
rock salt, and the shaft mine was abandoned. After wells are com- 
pleted, evaporated salt will be produced. 

Utah.—A journal * contains a short description and two illustrations 
of the method used at Royal Crystal Salt Co. mine near Redmond, 
showing the open pit and Diesel-powered loader at work. In Utah 
vast supplies of salt are available, including annually a large tonnage 
of unutilized sodium chloride produced on the Bonneville salt flats 
near Wendover. Bonneville, Ltd., is working the brine-saturated 
saline deposit for potassium chloride. The residual sodium chloride 
going to the tailing pile is quite pure but to be marketed as table 
salt would require further refining. This byproduct salt available is 
not included in the national production total reported herein. 

West Virginia.—The J. Q. Dickenson & Co. plant at Malden, was 
shut down during 1947. The Ohio River Corp., Mason, also was idle 
in 1947. 


Salt sold or used by producers in the United States, 1945-47, by States 


1945 1946 1947 
Quantity 
State RE OE 
Value Per- | Value 
Short | cent 
tons of 
California............. 41$3, 424, 711 $3, 358, 768, 397 51$3, 810, 898 
ENEE 6| 3, 837, 850 4,014, 919 , 998 6| 4, 534, 406 
uisiana............. 1, 867, 689 12| 4, 465, 643| 1 4, 612, 359) 1, 955, 382 12| 5, 898, 828 
Michigan. ............ 285, 493 28|14, 942, 443 15, 711, 074| 4, 531, 761 23/15, 127, 549 
New Mexico.......... 9, 980| (1) 20, 694 16, 399 12,006| (! 19, 239 
New York 2, 802, 224 19/10, 327, 013 10, 153, 274} 2, 923, 023 18/11, 875, 485 
AAN 2, 764, 926 18| 3, 997, 759 4, 160, 011| 2, 975, 676 18| 6, 815, 639 
Puerto Rico.......... 12, 513} (1) 81, 200 83, 494 13, 344] (1) 101, 
7 EES 1, 100, 791 7| 1, 336, 162| 1 1, 356, 676| 1, 191, 621 090, 098 
EE 1 1| 363, 997 339, 505| 113, 285 1| 340, 
West Virginia......... 370, 260 2| 903,759 894 , 2| 1, 161, 429 
Other States ?......... , 3| 213,175] 433,347 209, 921 470, 181 501, 


15, 394, 141 100/44, 912, 586/16, 138, 374] 100/52, 276, 180 


100/43, 914, 406/15, 132, 145 


1 Less than 0.5 percent. 


2 Includes Nevada, Oklahoma, and Virginia. 


PRODUCTION BY METHODS OF RECOVERY 


There was no change in the United States in basic methods of 
recovery of salt in 1947. Production obtained by these methods is 
shown in the accompanying table. 


1 Pit and Quarry,’vol. 39, No. 10, April 1947, p. 53. 
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Salt sold or used by producers in the United States, 1946-47, by method of recovery 


1946 1947 
Method of recovery pe —ÓÀ—— ÁÓ— PX 
Short tons Value Short tons Value 
Evaporated: 
Bulk: 

Open pans or grainers.............---.- 558,026 | $5,905, 704 526, 041 $6, 336, 068 
Vacuum pans...................--....- 1, 840, 061 14, 165, 778 1, 790, 346 15, 824, 364 
HIE EE 553, 056 1, 971, 947 581, 932 2, 173, 652 
eee BEER ee eee 298,314 | 2,942, 966 260, 399 2, 708, 857 
Bulk anes 3,314, 948 | 12,479,589] — 3,085,190 | 15,350,722 
Pressed block... 000MM 97, 060 "828, 412 69, 163 638, 958 
Salt in brine (sold or used as such). 8, 470, 680 6, 618, 190 9, 225, 303 9, 243, 559 
a VC AAA 15, 132, 145 44, 912, 586 16, 138, 374 52,.276, 180 


Evaporated Salt.—Evaporated salt was produced in 13 States and 
Puerto Rico. The output was from 47 plants of 33 companies and in 
1947 declined 90,739 short tons from the total obtained in 1946 from 
49 plants of 37 companies. 

About 133,000 tons of table salt (all evaporated salt except a small 
quantity) and 81,000 tons of livestock salt were reported to have been 
iodized in 1947. | 

In March 1947 a bill was introduced in the United States House of 
Representatives to amend the Federal Food Drug and Cosmetic Act, 
by providing for the compulsory use of “not less than 80 parts and 
not more than 160 parts of iodine per million parts" of table salt sold 
in interstate commerce. The bill remained in committee and was not 
enacted in 1947. 


Evaporated salt sold or used by producers in the United States, 1946-47, by States 


1946 1947 
State —M———M— | 
Short tons Value Short tons Value 
California_...........-...................------ 595,747 | $2,988,775 625,379 | $3,452,309 
Kansas 338, 532 2, 829, 111 345, 178 2, 961, 140 
PTS T 87, 834 584, 815 74, 843 591, 330 
Michigan...........----------------------- eee 953, 183 8, 162, 183 896, 555 8, 645, 977 
New Vork cerner ec ecce ec c- 466, 115 5, 025, 740 432, 505 5, 192, 627 
Olio: EEN 456, 227 3, 615, 003 446, 568 4, 285, 469 
Puerto Bileo. cc ccccc-c- 12, 411 83, 494 13, 344 101, 287 
ale c vela M 115, 248 310, 610 (1) 1 

West Virginia.._................-.-.----------- 136, 320 883, 393 134, 872 1,017, 001 
Other States M--oooocococccocononononoconasa 87, 840 503, 271 189, 474 795, 801 


3, 249, 457 24, 986, 395 3, 158, 718 27, 042, 941 


1 Included with “Other States.” 
3 Includes Nevada, New Mexico, Oklahoma, and Texas, 1946-47, and Utah in 1947. 
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Rock Salt.—Output of rock salt, which was produced by 21 plants 
in 8 States compared with 19 plants in 1946, increased 342,345 short 
tons in 1947. | 


Rock salt sold by producers in the United States, 1943-47 


Year Short tons Value Year Short tons Value 
1049... la 3, 259, 138 $11, 180, 884 || 1946. ................- 3, 412, 008 $13, 308, 001 
1044... EE 3, 448, 238 12, 225, 057 || 1047................-- 9, 754, 353 15, 989, 680 
Abee eer 3, 505, 740 12, 964, 391 


Pressed Blocks.—After reaching an all-time high in 1946, the total 
output of pressed blocks declined to 329,562 short tons, the lowest of 
the pentad 1943-47. Evaporated-salt blocks were supplied by 22 
plants and rock-salt blocks by 8 plants in 1947. 


Pressed-salt blocks sold by original producers of the salt in the United States, 
ý | 1943-47 


From evaporated salt From rock salt Dk Total 
Year AE REA VESES AA | | 
Short tons Value Short tons Value Short tons Value 
1943... ce ios evR 269, 064 $2, 598, 873 , 912 $608, 027 346, 976 
SARRE eaves 274, 216 2, 797, 015 79, 063 724, 456 353, 279 3, 521, 471 
eege 242, 2, 479, 109 811 849, 154 337, 443 , 328, 
See 298, 314 942, 966 ; 828, 412 . 995, 374 9, 771, 978 
1941... oom 260, 399 2, 708, 857 69, 163 638, 958 329, 562 3, 347, 815 


Brine.—Fifteen plants in 7 States produced 9,225,303 short tons of 
brine salt valued at $9,243,559 in 1947 compared with 8,470,680 tons 
valued at $6,618,190 in 1946. The sharp increase in salt of brine 
raised the total of salt production in the United States to an unprece- 
dented level, salt of brine constituting 57 percent of the total. 

The valuation shown is an estimate arrived at from information 
received from producers, partly estimated values, and partly actual 
sales records. The average value shown by actual sales records for a 
relatively small tonnage sold was $1.20. An estimated value of $1 
per ton was used in 1947 for most of the output. | 


DISTRIBUTION 


The accompanying table shows salt shipped from local sources to 
destinations within the State in which it is produced, totaled with that 
shipped into the State from other sources. As reshipments are dis- 
regarded, the statistics represent only original shipments into States 
by producers. 
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Distribution (shipments) of evaporated and rock salt in the United States, 1946-47, 
by States of destination, in short tons 


1946 1947 
Destination KEE ER 
Evaporated Rock Evaporated Rock 
Alabami ci dl de aen 14, 670 40, 181 12, 938 88, 323 
A MA tee ea ee oe See ol 17,011 4,614 16, 230 3, 038 
APRANSSS EE 11, 625 30, 144 11, 652 44,130 
Californlà.- A ess eee once ie 365, 791 65, 07 331, 693 : 
Colorado- EE 37, 654 16, 805 37, 565 
Connecticul. culo eoh ed pessedesenue 15, 598 14, 749 13, 818 17, 397 
SI iss Sc oes Foe Soe tee , 283 14, 519 4, 725 16, 387 
District of Columbia..........................- 5, 728 2,075 5, 706 
Ee 11, 046 36, 825 10, 450 36, 179 
OOK EEN 22, 669 57, 888 21, 670 46, 710 
Ier EE 18, 782 811 15, 096 1, 571 
A eee ae ende 241, 328 207, 409 235, 427 246, 046 
Veto TC EE 99, 555 63, 086 100, 72, 907 
IOWA ld o is dae 116, 272 95, 402 114, 256 108, 675 
¿E AAA en es ee te 53, 459 135, 976 53, 741 142, 970 
Keontückf -s oes ee sacs deba eee j 96. 974 30, 325 0, 20 
Éent TEE 13, 982 133, 062 16, 277 138, 949 
SINC EE 13, 886 56, 13, 382 58, 706 
Maryland... e sueco ve ELI REE Pelei resetea 40, 337 25, 478 35, 250 52, 827 
Massachusetts. ------------auaMMMMMMMMMM 55, 470 71, 478 55, , 164 
Michigan EE 145, 865 75, 871 139, 660 115, 967 
Minnesota oboe es Sts ee 119, 168 72, 192 111, 455 69, 
Miississippl. MT 10, 421 33, 212 8, 26, 238 
re SE 82, 168 78, 148 69, 914 78, 025 
MODAN eet 23, 475 20, 8, 478 
AE EE 1 54, 629 58, 266 55, 960 A 
e D EE 1 5,030 66, 208 4, 019 88, 181 
New Hampshire..............................- 5, 101 52, 778 4, 628 55, 561 
New EIERE, ee at 113, 680 141, 116 103, 478 138, 421 
New Mexico. .........-----------_-------- eee 3,312 20, 324 7, 291 23, 355 
OW ¥ OF AAA a aE 230, 705 503, 452 222, 149 554, 376 
North Caroling ..-.-.--------------------- -o 55, 047 56, 866 49, 432 57, 599 
North Dakota. 12, 677 4,952 11, 654 6, 177 
(Opeth es ee ee eder 213,335 132, 489 212, 762 160, 876 
Oklahomi crece opos sao cet as 2,0 ; 9 : 
OPCS OD i eon ete tele A 42, 625 415 50, 775 5, 144 
Pennsylvaniá.........l 2. 24 ode cl eege geg 160, 844 134, 577 156, 237 131, 069 
Rhode Island .................................. 10, 169 11, 601 7, 196 10, 725 
South Carolina................................. 12, 633 24, 157 9, 638 ; 
South Dakota 22-222 25, 106 17, 142 21, 609 18, 346 
Ax IA A SR A 30, 139 64, 407 ; ; 
(GH 71, 243 239, 236 60, 835 220, 111 
A a Na a a 25,077 2, 635 22, 068 
o EE 5, 028 15, 428 5,0 19, 143 
A AAA A HS 56, 507 95, 634 50, 517 92, 726 
A A A A 161, 809 1, 525 178, 661 1, 530 
West VIrg nllo ed 155, 284 80, 755 156, 967 83, 032 
M'ISCOnSIH:. EE 133, 638 38, 238 126, 476 89, 670 
WYOMING ee 11, 704 4, 233 11,042 8, 
Other! AIN A ue 46, 939 181, 277 85, 195 222, 025 
8, 249, 457 8, 412, 008 3, 158, 718 3, 754, 353 
1 Revised. 


2 Includes salt used in Puerto Rico (evaporated salt), shipments to noncontiguous Territories of the United 
States, exports, and some shipments to unspecified destinations. 
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Salt shipped to noncontiguous Territories of the United States, 1945-47 ! 


[U. S. Department of Commerce] 


1945 1946 1947 

Territory eS eee E ees 

Short tons | Value | Short tons | Value | Short tons | Value 
e RENE RENNES OMNE 33,952 | $92,292 24,816 | $111, 965 24,055 | $119,614 
American Ham, 9 459 6 338 2 285 
EE, IA AN EE, AI 133 3, 899 
HaWB8l..-. lorc surcos 4,830 | 143,933 2, 528 91, 790 2,810 90, 495 
Puerto Rico. ....................... 8,959 | 293,594 4,741 | 170,798 6, 711 345, 681 
Virgin Islands. ....................- 95 5, 408 76 4, 730 85 5, 447 
17,845 | 535,686 12,167 | 379, 621 13, 796 565, 421 


o. Figures compiled by M. B. Price, of the Bureau of Mines, from records of the U. S. Department of 
ommerce, 
2 Shipping weight. 


CONSUMPTION AND USES 


As for many years, soda ash and chlorine were first and second on 
the list of uses to which the national total salt production was devoted. 
Meat packing moved up to third place because of a large increase over 
1946. The totals for ‘‘other chemical," canning and preserving, 
textile processing, and agriculture remained in the same positions as 
in 1946. Highways, other food processing, dyes, organic chemicals, 
and metallurgy moved up on the list compared with 1946. Water 
treatment, hides and leather, refrigeration, dairy products, fish curing, 
and soap moved down. Salt has many widely divergent uses, but it 
is practical only to break down the total tonnage into its chief uses. 

The most notable increases in quantity of salt used for specific 
purposes were for soda ash and chlorine—more than half a million 
tons in the former and more than 350,000 tons in the latter. The gap 
between demand and supply, which producers strained to bridge in 
1946, was reduced in 1947 by greater production of both soda ash and 
chlorine. Statistics ? show that the United States led the world in 
output and exports of chemicals. Alkalies made from salt contributed 
a large part. Although the salt chemicals were derived chiefly from 
the brine stage, about 800,000 short tons of dry salt of both evaporated 
and rock salt also were used. | 

Total salt used for highways, dust and ice control which, except for 
1944, has increased steadily in the last 6 years, increased by 154,000 
tons over 1946. 

Meat-packing requirements increased more than 90,000 tons. Salt 
used in metallurgy increased 38,000 tons over 1946 needs. Water- 
treatment requirements rose almost 27,000 tons. 

Decreases were registered in salt used for livestock (58,000 tons), 
table salt (56,000), hides and leather (35,000), refrigeration (33,000), 


2 Foreign Commerce Weekly, Significant Realignment of International Chemical Trade: Vol. 29, No. 4, 
Oct. 25, 1947, p. 3. 
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canning and preserving (22,000), and dairy products; other food 
processing, agriculture, and textile processing ranged from 14,000 to 
8,000 tons less than in 1946. 

The accompanying table giving the break-down combines synthetic 
rubber with “Undistributed.” Again the annual quantity of dry 
salt used for this purpose was about half of the total so used in the 
year immediately preceding, or in the neighborhood of 50,000 short 
tons. 

Additional commodities included with “Undistributed” uses were: 
Purchases by the Government, totaling nearly 100,000 short tons, 
some of which was intended for shipment to the countries occupied 
by the United States Army, for use in curing fish, and for chemicals. 
Other uses in the category were lumber, brick and tile, tobacco, pulp 
and paper, and oil wells. 

The quantity of domestic salt used for salting fish, it will be noted, 
declined from 73,163 tons in 1946 to 62,993 tons in 1947. The salted- 
fish industry has declined sharply in the last 2 years, principally be- 
cause of larger sales of fresh fish and better refrigeration facilities. 
Also more fish is being canned than formerly. A great part of the 
salted fish demanded 1s now imported. No salt for fish curing was 
imported in 1947. Domestic salt is purer than the solar salt formerly 
imported from the West Indies, Portugal, and elsewhere and therefore 
better for fish curing. 


Salt sold or used by producers in the United States, 1946—47, by classes and 
uses, in short tons 


1946 1947 


Use 


pcs Rock | Brine | Total ao Rock | Brine | Total 


EEE | aS | rr | aS | Ee EEE | Se 


rates, ele... 337, 513| 594, 659;1, 454, 682| 2, 386, 854| 368, 430| 711, 439,1, 661, 943| 2, 741, 812 
oda ash........- D A ee eee 6, 957, 592] 6,957,592) (4) |......... 7, 467, 138| 7, 467, 138 
Dyes and organic chem- 

ICA IS caco caes , 9911 — 53,547|........- 110,538|  59,683|  07,100|......... 126, 783 
Soap (precipitant)......... 48,412) 18 Ia 63,597} 43,445]  16,733|......... 60, 178 
Other chemicals..........- ,484| 430,987| (3) 2535,471|  96,958| 510,747| (2) 3 607, 705 
Textile processing. .......- 37,050) 121,176|......... 158,220| 33,518) 117,724|......... 151, 242 
Hides and leather......... 108,029| 178,083|......... 280,112,  95,438| 155,370|......... 250, 808 
Meat packing............. 354,365| 331,482|......... 685,847| 368,670| 408,019]... .... 716, 680 
Fish curing..... c o 37,856)  35,307|........- 73,163} 40,267) 22,726|......... 62, 993 
Butter, cheese, and other 

dairy products........... 121, 447 6647 | i 127,094| 108,323 5, 236]__._...-- 113, 559 
Canning and preserving...| 167,249}  21,725| ........ 188, 974) 150,482|  16,604| ........ 167, 176 
Other food processing...... 240,799). 24,885|........- 265, 684; 231,408|  24,271|......... 255, 079 
Refrigeration. ............. 48,042) 221,035|......... 260,677,  40,730| 190,242| ........ 236, 972 
Livestock......... tooo] 599,537| 192,344|......... 791, 881| 528,481} 205,375|......... 733, 856 
Highways, railroads, dust 

and ice control__...._.._- 7,960; 312, 164|__._..... 320, 124 6,942) 466, 762|_._..-.... 473, 704 
Table and other house- 

o See A 498, 166| 209,684|__._._....- 707,850| 478,647| 173,411|......... j 
Water treatment. ......... ; 213,197, (2) 2 425, 445] 220,330, 231,812) (2) 2 452, 142 
Agsrieulture : ,492| ......... 31,872| 14,785 ;198| ioa 23, 983 
Metallurgy................ 17, 566 OB o 48, 22, 094 OZ A 87, 121 
Undistributed ?............ 235,363, 403,406| 58,406,  697,175| 250,087, 350,467, 96,222) 696,776 


1 Data for evaporated salt included with **Undistributed." 

2 Data for salt in brine included with ‘‘Undistributed.”’ 

3 Mesa miscellaneous uses and data not presentable by classes (footnotes 1 and 2), including 
most exports. | 
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PRICES 


New York prices of salt, bagged and delivered, were quoted as 
follows in 1947, in dollars per short ton: 


Jan.-Mar. Apr.- Dec. 
Rock salt, carlots_.............._.-..--.---- $15. 80 $17. 50 
Rock salt, less than carlots. `. 20. 60 21. 70 
Vacuum fine, Garlota 16. 90 18. 60 
Vacuum fine, less than earlota 23. 40 25. 10 


FOREIGN TRADE ° 


A comparison of trends in imports and exports of salt in recent 
periods is shown in the following table. 


Salt imported and exported from the United States in 1925-44 (5-year averages) 
and 1945-47, in short tons 


Period Imports Exports Period Imports: | Exports 
1925-29 ee eebe 53, 205 144, 487 || 1048 ...--.-------..- 4, 553 190, 524 
1930-34 (average).............. 39, 701 88, 862 || 1046. .................- 4, 253 223, 426 
1935-39 deii up 46, 766 90, 214 || 1947................--- 1, 910 188, 307 
1940-44 (average) .............- 12, 080 146, 567 


Imports.—Salt imports in 1947 continued to be relatively insig- 
nificant. Entries in recent years were the lowest on record (the 


series was begun in 1867); the low was 1,258 short tons in 1943. 


Salt imported for consumption in the United States, 1943-47, by classes 


[U. S. Department of Commerce] 


Bulk 


In bags, sacks, bar- |___ 
rels, or other pack- 


Year ages (dutiable) ! Dutiable Free DE curing 

Short tons | Value | Short tons | Value | Short tons| Value 
DILE An 129 | $2,425 1,129 | $10,325 |............].........- 
NE 14 700 25,540 | 331,459 |_-.-...-..-.|.....----- 
cl 1,572 | 36,343 2,981 | 37,047 |............].-.-.----- 
onc nC ES 4, 456 2, 571 20, 161 $5, 011 
1017: 5.5 elas cc e esL E Ade 377 8, 571 1,533 | 14322 |............|.-.-.-..-- 


ounds valued at- $356 in 1944, 1,500 


1 Includes 12,939 poundi Me at $493 imported free in 1943, 9, 
52 pounds valued 8t319 in 1947. 


pounds valued at $40 in 194 2,000 pounds valued at $20 in 1946, an 
2 Includes 3,818,644 Se valued at $9,244 imported free. 


as 
Eu 


3 Figures on imports and exports compiled by M. B. Price, of the Bureau of mines, from records of the 
U. S. Department of Commerce. 
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Shipments of salt were received from a dozen countries in the 1925- 
29 period, but only half the number contributed in 1947, as shown in 
the accompanying table. 


Salt imported for consumption in the United States, 1946—47, by countries 


[U. 8. Department of Commerce] 


1946 1947 
SE Short Short 
or or 
ons Value Value 
North America: 

SOG e ko ee A O 2,067 | $19, 084 957 $16, 221 
Curacao (N. W.I.).......-------,---------------------- 110 3 000 AA VE 
A IN eet 2,075 7, 464 494 1, 411 
ope: 

BSI see ho A ee ee ee A ee o od 345 2, 334 
BWitZerlanG EE (1) IU AI EE 
nite dO oe te st A ete te eee UNE 1 20 1 15 
Asi: AAA AAA A etui er Marl o ste O 3 
Africa: Cape Verde Islands. ..................... cL cc cL |-- 22-2222. eee 113 2, 881 
4, 253 29, 028 1, 910 22, 893 
1 Less than 1 ton. 


Common salt brine, never having been imported, has not been 
subject to & tariff nor has it been mentioned in tariff regulations. 
However, in 1947 brine importation was discussed as being probable 
in the near future, and early in 1948 the Congress moved to draw 
up legislation. It is now proposed (H. R. 5641 and S. 2650 bills) 
to allow free importation of salt brine and that paragraph 1766 (re- 
garding certain chemicals) of the Tariff Act of 1930 be amended by 
including the clause, ‘salt brine containing not less than 15 per centum 
nor more than 28 per centum of sodium chloride." If such brine were 
imported it would be used exclusively for chemical products and would 
not be used for the extraction of table or commercial salt, according 
to the report (No. 1913) of the Ways and Means Committee recom- 
mending its passage. 

Exports.— Total exports of salt, never very large compared with 
production, declined in 1947 to 188,307 short tons, the lowest recorded 
since 1943. However, some salt that was purchased for shipment 
to Japan and Korea does not show in the table. 
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Salt “exported “from (he United States, 1946-47, by countries 
[U. 8. Department of Commerce] 


1946 1947 2 
Country EE 
Short tons Value Short tons Value 
North America: 
is AA Se sasaki 26 $1, 377 14 
ET TEE 182, 764 | 1,130, 780 157, 523 943, 373 
Central America: 
British Honduras. ............................- 025 7, 975 528 8, 040 
Canal Zona. cuencos cues ao aa 1, 243 42, 792 733 31, 642 
Costa TEE 189 5, 267 140 3, 555 
Gua d EEN 49 1, 435 64 1, 621 
HONdUTA SE 261 7, 176 203 6, 102 
a EE 412 9, 697 334 7, 137 
Panama, Republic of........................... 64 1, 817 132 2, 736 
MEXICO EE 10, 912 213, 342 9, 192 205, 823 
Newfoundland and Labrador. ....................- 6, 465 45, 143 5, 484 27, 200 
West Indies: 
British: 
Jamal ieee Sat don e EE 675 10, 239 38 778 
Other British... 58 1, 574 10 547 
CU A oO 5, 194 75, 435 6, 539 117, 467 
Curacao (N. W.I.)__--.-.-----.-------- eee 209 10, 076 191 11, 769 
Dominican Henublte 2. 151 6, 144 134 5, 118 
A EE 8 612 22 1, 572 
Other North America. eee 91 1, 980 73 2, 081 
South America: 

PRONCING E 77 1, 206 33 779 
e BEE 1,321 40, 817 546 20, 953 
Chio- -eieaa aaa ee a Se 1 77 17 1, 213 
CT cio toi a tr dada 148 2, 227 (1) 

A A CMM 250 4, 652 616 11, 378 

Venezuela 61 3, 052 4 

Other South Amerie ee 41 950 23 1, 924 
Europe: 

Belgium and Luxembourg. ........................ 4, 283 41, 065 77 6, 890 

Czechoslovakia._,..----------.--------------------- 2, 779 IA A 

WOOO ARPA AA A ee tee. 31 2, 324 116 7, 581 

Y ugosla vit EIA A ef 2, 655 72,779 18 671 
" aoe O (c2 cce ric uu a DE 18 1, 117 18 943 

sia: 

CAMA jsi e id oo te ru Lo ce LE 152 6, 524 15 4, 301 

Hong KOlg. 1-2. 2 me rotar alos 281 7, 902 40 

Te PERMESSO EE eSI 71 1, 492 

rupe. Republic of. .........................- 636 23, 908 3, 779 96, 872 

Saudi ArTaDÍlA EE 8 394 45 2, 034 

Other A Sia-sia aaa a a a 38 2, 324 12 981 
Africa: 

Belgian Congo--..-.----------------------0-----MO 18 1,677 15 648 

¡Pa AAA leere ait a LE tU 827 26, 390 850 31, 161 

Union of South Atien l.l... 143 7, 132 15 893 

Other Africae EE 32 2,128 13 1,127 
Oceania: 

French Pacific Islands. ...........................- 231 5, 721 298 8, 016 

New Zealand... ullo eR oco A srt me aad 332 9, 801 

Other Ooan El Ee (1) 8 


223,426 | 1,889,522 188, 307 1, 588, 847 


! Less than 1 ton. 
- 2 Excludes a considerable quantity shipped as a part of the Army Civilian Supply Program. 


WORLD REVIEW 


Figures on salt production in 1947 and other years, available for 
many countries, are given in the accompanying world table. Brief 
notes concerning developments in various countries are contained in 
the following text. Metric tons are designated unless otherwise stated. 

North and South America.—In Canada new developments include 
construction of a salt plant at Elk Point, 35 miles north of Vermillion, 
Alberta, where a large supply of salt occurs in three beds having a 
total thickness of more than 1,000 feet beginning at a depth of about 
2,600 feet.* According to the agreement between the Prairie Salt 


4 Chemical Age, Sept. 20, 1947, p. 406. 
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Co. and the Provincial Government, the latter part of 1946, the 25- 
ton daily salt-recovery plant near Unity, Saskatchewan, will be com- 
pleted by June 30, 1948.5 An increase in prices of salt was reported.’ 
A description of the development of the Canadian salt industry was 
published.” Cuba, in September 1947, decreed a reduction in taxes 
on imports of salt from 9 to 6 percent. 3 The recovery of salt from 
the sodium compounds operations at Lake Texcoco, Mezico, and. the 
new alkali plant of Sosa Texcoco, S. A., in partial operation in 1947, 
was described in a Bureau of Mines report 


World production of salt, 1943-47, by countries, in metric tons ! 
{Compiled by P. Roberts] 


Country ! 1943 1944 1945 1946 1947 
North America: 
Canada... eec eu ec Mh Arar 619, 528 632, 841 610, 601 488, 049 663, 616 
Costa Dies... 414 6, 197 6, 8, 000 6, 252 
Guatemala- -------------------- -aaao 12, 618 12, 645 (2) (2) (2) 
A A , 500 2, 700 900 0 726 
EE ege A A 156, 000 126, 267 130, 380 131, 972 122, 235 
Nicaragūa------------------------------ 3 6, 000 3 6, 000 3 6, 000 3 6, 000 7, 503 
Panama AAA AA E 10, 000 2, 437 7, 958 4, 412 
Salvador- EEN 1, 894 (2) (2) (2) 16, 483 
United States: 
loq. a MEE 2, 956,625 | 3,128,173 | 3,180,337 | 3,095, 305 3, 405, 874 
Other salt... sees Stee uie 10, 845, 349 | 11, 130, 181 | 10, 784, 920 | 10, 632,274 | 11, 234, 536 
West Indies: 
British: 
Bahamas. H 790 60, 960 38, 825 36, 580 60, 960 
Turks and Caicos Islands. - - - - aes 48,512 33, 779 21, 229 31, 571 |............ 
le EE 18, 416 15, 422 63, 504 58, 967 54, 431 
Dominican Republic.................. 12, 620 3 11, 300 3 15, 100 3 15, 750 13, 519 
Hati EE 8, 000 8, 000 8, 000 8, 000 8, 000 
Netherlands West Indie. 4, 791 5, 150 3, 109 889 (2) 
South America: 
Argentina: l 
ROCK SA) Ooch aaa 751 2, 237 3, 275 (2) (2) 
Other Salt ososmstasialion odas 441, 016 449, 038 433, 116 384, 000 384, 
Le 416, 121 453, 601 506, 626 609, 198 (3) 
ET EE 37, 111 46, 157 47, 689 59, 405 (3) 
vom 
OCE SOI ooo ac os a cer lo 5, 260 
Othe dc E ne e 107 sre |) 183,862 | — 105,072 | — 124,367 121, 247 
Ecüador AA A a 11, 947 35, 958 27, 600 35, 070 24, 943 
Peri A A E A eta 49, 027 53, 818 55, 143 56, 615 3 57, 000 
Venezuela......-.---.-----------..------ 33, 838 3 25, 000 44, 166 90, 555 35, 794 
Europe: 
Austria: 
ROCK Sali conn cere es ed oon 381 3, 600 (2) 554 4, 348 
Other oj dp a ec 240, 656 247, 414 82, 648 168, 150 183, 764 
Bulgaria: 
ROCK EE (3) 6 (2) 13, 659 gp 
Other salt. eebe ei (2) (2 l. (2) 2) 2) 
A ME EA E (2) (2) 4, 235 9, 232 (2) 
Rock salt and salt from springs........ 1, 143, 080 546, 323 559, 968 | 1, 211, 255 (2) 
Other EE 561, 010 410, 506 (2) (2) (3) 
Eg Yoon oo oh ee eee ee at 5, 434, 401 3, 677, 247 (2) 1, 541, 228 (2) 
Qo A PN NOM 71, 000 21, 00 90, 000 105, 000 51, 000 
Hungary $$... sod EROR hk 341, 690 (2) € 3 Se ee A A 
A A AS (2 (2) (3) 708, 586 2) 
MANS EE 3, 112 3, 350 3, 350 1, (2) 
Netherlands. 193, 706 124, 184 53, 600 (2) 
Pola ld EES (2) (2) (2) 280, 099 346, 715 
Portugal 
Rock Balon da 74 80 71 46 (2) 
dE ..-------------------------- (2) (2) (2) (2) (2) 
p mara: Rock salto... 360, 240 154, 090 271, 183 845, 000 314, 485 
pain: | 
¡AR 266, 226 243, 076 228, 029 262, 651 (3) 
EES 500, 392 449, 058 562, 453 510, 121 (2) 


See footnotes at end of table. 


$ Canadian Mining Journal, vol. 29, No. 2, February 1948, p. 94. 

6 Work cited in footnote 5. 

? Wilson, H. A., An Outline of the History and EE of the Salt Industry in: Canada: Canadian 
Min. and Mt: Bull., October 1947, No. 426, pp. 527 27-32. 

5 Bureau of Mines, "Mineral Trade Notes: 26, No. 1, January 1948, p 

* Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 1, July 1947, pp. so: 
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World production of salt, 1948-47, by countries, in metric tons '—Continued 


Country 1 1943 1944 1945 1946 1947 
Europe—Continued 
Switzerland. ...............-...........- 76, 686 84, 689 81, 113 93, 000 95, 435 
United Kingdom: 
Great Britain: 
AAA ee 21, 514 17, 771 17, 062 2) 40, 639 
Other salt. ooo erus 3, 406,017 | 3,407,791 | 3, 268, 083 3) 
e Blees Northern? 11, 183 11, 220 12, 679 13, 474 12, 603 
sia: 
AUN EE 202, 434 208, 603 142, 191 114, 856 197, 672 
BUPA A AS (2) (2) 2 3 56, 000 
COVION A II ie ee 13, 781 686 42, 364 , 666 23, 231 
EE 8 1, 516, 805 | 8 1, 004, 248 8 800, 435 | 8 2, 267, 345 
QVDrUB dust aa sá a eL. 000 (2) : 15, 622 
India: 
ROCK Slt. Eeer 332, 843 233, 339 256, 366 266, 447 (2) 
Other Salt- eebe 1, 624,976 | 1,661,315 | 1,974,788 | 1,948,894 (2) 
Indochina, French....................... 219, 772 148, 100 (2) (2) (2) 
Rock salts- aa (3) (3) 2, 521 2, 521 (2) 
IN A 21, 356 11, 792 12, 364 12, 364 3 12, 500 
Japan A A 415, 442 353, 153 193, 845 (2) 3 170, 000 
o A A AAA , 000 2) 63, 200 3 152, 000 3 131, 000 
LODANON AA 7, 168 7,135 6, 959 tS 
Netherlands Indies. ..................... |... Lc c | 222 2-222. (2) 3) 12, 000 
Palestine: 
ROCK sali... oo toes os 1, 822 1, 181 2, 144 1, 571 (2) 
Other A 17, 955 19, 055 16, 350 23, 163 (2) 
Portuguese India 4... ................... 10, 290 11, 013 9, 146 15, 428 13, 267 
EN EE eon eet: 105, 788 61, 309 23, 774 78, 017 (2) 
9 ME 17, 099 21, 783 3 12, 000 3 34, 000 (2) 
"9 salt 22, 976 16, 193 
GCK TEE 
SE EA E EEA S 243, 353 \ 206, 330 { 255, ) 25, 917 278, 742 
ca: 
Algeria EE 25, 820 50, 937 49, 969 |............ 82, 055 
Belgian RT MAN AA 1) oy EE 3 900 3 900 
Canary Islands ?......................... 2, 500 2, 500 (2) (2) (2) 
y A es ee 4 106, 901 4 199, 116 4 255, 107 4 226, 090 600, 000 
o A A 8, 101 10, 721 3 35, 000 140, 000 
Ethiopia: Rock salt......................- 3 10, 000 ) 2) 10, 000 
French West Afriea?. 000 55, 000 55, 000 ( 
ONY AAA secs ee ee 15, 318 14, 054 15, 491 15, 635 14, 058 
Libya: Tripolitania......-..-------00000.|...--.- 4 284 4 28 
Mauritius 3... .--...-------------------- 1, 500 1, 500 (2) (2) 1 
Morocco, French: 
ROCK sal... ee 12, 208 \ 24. 945 d 12, 930 42, 153 37, 238 
Other salt. e 31, 963 al | (eRe DEES 26, 762 
Niperia EEN 400 400 (2) (2) 
Portuguese East Africa......--..-....... 379 221 10 71 2) 
Portuguese West Africa. ................ 43, 419 37, 652 49, 552 61, 657 38, 783 
Somaliland: 
British (oxpolts) cscs oso rr ep EE, A Ee (2) (2) 
o A 62 ecc: cun 22, 244 42, 657 55, 000 45, 000 48, 000 
|: ERROREM NEC PN; (3) (2) (2) 114 715 
South-West Africa: 
Rock galt- omo ás 2, 870 3, 238 3, 533 2, 954 
Other Sall.. ege Ee 8, 616 9, 049 10, 011 10, 590 7, 939 
Sudan, Anglo-Egyptian...........-.---- ; 35, 969 44, 471 40, 982 
(Donganeika 11, 542 1], 214 13, 014 10, 837 
AAA cde enoa a eee 10, 053 52, 478 61, 289 (2) 
UgBHda. A ge ie es 5, 243 (2) (2) 5, 679 7, 003 
Union of South Africa. ` 11 108, 690 | 11 123, 560 (2) (2) (3) 
Australia: South Australia. ............... 187, 270 167, 531 178, 813 160, 753 157, 563 
Ke RE 40, 536, 000 | 36, 956, 000 | 33, 290,000 | 37, 268, 000 | 40, 309, 000 


1 In addition to the countries listed, salt is produced in Albania, Bolivia, Formosa, Gold Coast, Leeward 
Islands, Madagascar, Republic of the Philippines, Southern Rhodesia, U. 8. 8. R., Yugoslavia, and 2 
Australian States (victor a and Western Australia), but figures of production are not available. Russian 
production however is known to exceed 4% million metric tons annually. Estimates by senior author of 
chapter are included in total. 

2 Data not available; estimates by author of chapter are included in total. 

3 Estimate. 4 Exports. 

5 Excludes Bue je, ceded to Hungary and U. 8.8. R. 

$ Includes Eastern Hungary, Northern Territories, Southern Territories, Sub-Carpathia, and Transyl- 
vania. Data represent Trianon Hungary subsequent to October 1944. 

? Excluding rock salt. 

5 Data represent areas designated as Free China during the period of Japanese occupation. 

? Incomplete data. 

10 Fiscal year ended Mar. 31 of year following that stated. 

11 Fiscal year ended June 30 of year stated. 13 Estimated by author of chapter. 
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Europe.—A range of prices in Belgium was given in a ministerial 
decree effective August 3, 1947." In 1947 Denmark continued" 
gravity and — prospecting of the salt deposits discovered 
in 1947 (Minerals Yearbook, 1946, p. 1045). The surveys have re- 
vealed the existence of salt domes at two places—Hostebro and 
Saldrup, the drilling having pierced 6,000 feet without finding the 
bottom of the salt. The presence of 10 or more other salt domes is 
indicated. Information obtained by the United States Ármy from 
German industry, on the purification and utilization of rock-salt 
brines in Germany has been published in several reports. The I. G. 
Farbenindustrie electrolytic process for recovery of chlorine was de- 
scribed elsewhere.” Salt installations in the Netherlands, grouped 
near the German border, attained a record output in 1947. Some 
150,000 tons, or 63 percent, were exported. Spain, throughout the 
decade 1938-47, was able to maintain a fairly substantial production, 
averaging about half a million tons.!* | 

Africa.—French Morocco is interested financially in the large de- 
posit of salt uncovered near Guercif in 1947. It was hoped that, by 
the end of the year, the mine would be producing 1,500 tons a month. 
The deposit is being worked by a newly formed Societe Cherifienne 
des Sels. In the Union of South Africa a chemical company expects 
to produce salt for chemicals and farming, as well as purer grades for 
human consumption.!* 

Asia and Oceania.—The salt situation in China has been disrupted 
further by war conditions. Total production in French Indochina is 
not known, as most of the Annam and Tonkin salt works are not in 
the control of the French Administration at present. Output is 
believed to be much less than the average of 260,000 tons reported in 
1940—42. Production in those years (not shown in previous chapters) 
was: 189,350 tons in 1940, 316,622 in 1941, and 275,910 in 1942. 
According to reports " of the Supreme Commander for the Allied 
Powers, output of common salt in Japan approximated 9,000 tons per 
annum in midsummer 1947 compared with 53,000 tons in 1939.  AI- 
though far less than prewar, imports began to increase early in 1947, 
totaling 191,372 tons in the first quarter alone, whereas for entire 
1946 salt imports totaled 275,324 tons. Australia conducted an in- 
quiry into salt resources and the salt industry in 1947. According to 
the findings, no surveys have as yet revealed deposits of rock salt in 
the Commonwealth. Salt output is by solar evaporation in South 
Australia and Victoria. 

10 Bureau of Mines, Minera! Trade Notes: Vol. 25, No. 6, December 1947, p. 31. 
11 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 6, December 1947, p. 41 


13 Purification of Rock-Salt Brines by Means of Phosphate as Precipitating Agent: PB 66514, pp. 226-30. 
The Determination of Ca-Ions in the Presence of Mg-Ions in Saturated Rock Salt Brines: Pb 66516, pp. 


238-244. l | 
The Determination of Al-Ions in Saturated Rock-Salt Brines: PB 66527, pp. 358-363. : 
The Determination of Silicic Acid in Saturated Rock-Salt Brines and the Influence of This Impurity on 
the Ver, of Ag Cells: PB 66529, pp. 380-385. 
nn Specific Detection of Mg-Ions in Presence of Ca-Ions in Saturated Rock-Salt Brines: PB 66535, pp. 
T 5. 
Photostats of these reports, in German, are obtainable from the Office of Technical Services, U. S. Depart- 
ment of Commerce, Washington 25, D. C. : 
13 Gardiner, W. G ., Hydroelectric Acid Electrolysis: Chem. Eng., Vol. 54, No. 1, January 1947, pp. 100-101 
14 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 5, November 1947, p. 40. 
15 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 4, October 1947, p. 30. 
1$ Chemical Engineering News: Vol. 25, No. 36, Sept. 8, 1947, p. 2588. i 
jor uan of Mines, Mineral Trade Notes: Vol. 26, No. 1, July 1947, p. 39, and Vol. 26, No. 6, December 
s D. 41. 


; Sand and Gravel 


By D. G. RUNNER ann G. E. TUCKER’ 


GENERAL. SUMMARY 


year, due largely to the expanding highway-and building-construc- 

tion program. As indicated in figure 1, the output of sand and 
gravel exceeded the production of any other peacetime year, the 
greatest having occurred during the war years 1941 and 1942. The 
value for 1947 exceeded that for any previous year and for the first 
time passed the 200-million-dollar mark. 


|; 1947, as in 1946, the sand and eravel industry had & successful 
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FIGURE 1.—Produetion of sand and gravel in the United States, 1905-47. 


Inasmuch as stocks of sand and gravel are relatively small and 
more or less constant from year to year, production virtually equals 
sales. Therefore these terms are used interchangeably in this report. 

As indicated in the salient statistics table, 1947 sales of all kinds 
of sand by commercial operators, with the exception of engine and 
other (miscellaneous), increased over those for 1946. Sales of gravel 
by this class of operators likewise increased over 1946. The combined 
total of sand and gravel used on Government-and-contractor opera- 
tions also showed a substantial increase in 1947. The upward trend 
was caused largely by the increase in sand operations, as indicated by 
the 35-percent increase over 1946 figures. 
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Sand and gravel sold or used by producers in the United States, 1946-47, by com- 
mercial and Government-and-contractor operations and by uses 


Percent of 
1946 1947 change in— 
Value Value d 
Short Short Ton-| AY 
tons ' tons nage | 9888 
Av- Av- Value 
Total erage Total erage 
COMMERCIAL OPERATIONS 
Sand: 
CAS deeg 4, 848, 602| $9, 541, 405| $1.97] 5,321, 247/$11, 395, 245| $2. 14| +-9. 7| +8.6 
Molding E 6, 973, 906} 9, 531, 263| 1.37| 8,308, 434| 11, 944, 228| 1. 44|-+-19.1| +5.1 
Building. ................... 48, 237, 949| 31, 653, 529|  .66| 52, 475, 831| 39, 982,460} .76| +8.8|-+15. 2 
PAVING A ———Ó— 24, 360, 044| 16, 373, 892|. .67| 28, 386, 749] 20, 988, 676; .74|4-16. 5|+10. 4 
Grinding and polishing !..... 906, 889| 1,379,954| 1.52| 1,099,253| 1,801,989| 1.64|--21.2| +7.9 
Fire or furnace. ............- 248, 866 333, 643| 1.34 373, 917 426, 956; 1. 14|+-50. 2| —14.9 
Engine. -... EE oo 2, 797,132| 1,924, 779 69| 2,683,333| 2,002,656) .78| —4.1|+13.0 
Milter A AA 157, 511 284,991; 1.81 211, 646 366, 905| 1.73|4+-34.4]| —4. 4 
Railroad ballast 1..........-- 714, 884 262, 089] .37 852, 076 382, 278|  .45|+19. ai +21. 6 
Other AA 1, 548, 620| 1,747,921] 1.13) 1, 406, 677| 1,739,367} 1.24) —9.2| +9.7 
Total commercial sand ....| 90, 794, 403] 73, 033, 466 80/101, 119, 163} 91, 120, 760 90|-2-11. 4/-+-12. 5 
Gravel: 
SE SE 40, 424, 515| 32, 958, 822 82) 43, 494, 575| 40, 005, 616 92| +7. 6|-+-12. 2 
Ee , 804, 010| 34, 325, 134 51, 863, 727| 42, 974, 456 83|-1-10. 6| 2-13. 7 
Railroad ballast t_........... 1 960| 6,341,133)  .53| 13, 935, 934| 6,790,456) .49|4-16.0| —7.5 
A 1, 969 1, 438, 147| .73 2, 149, 018| 1,480,350} .09| 4-9.1| —5.5 
Total commercial gravel...|101,298,1063| 75, 063, 236|  .74|111, 443, 254| 91, 250,878} .82|-1-10. 0|-I-10. 8 
Total commercial sand and 
gravel................... 192, 092, 566/148, 096, 702|  . 77/212, 562, 417/182, 371, 638]  .86|+10. 7| 3-11. 7 
GOVERNMENT-AND-CONTRACTOR 
OPERATIONS $ 
Building...................- 894, 000 313,000; .35| 1,551,000 717,000| .46|+-73.5|+31. 4 
Paving..-------------------- 4, 752, 000 1, 629, 000} .34| 6,049,000) 2,316,000} .38|4-27.3|4-11.8 
Total Government-and- 
contractor sand 5, 646, 000} 1,942,000) ` .34| 7,600,000! 3,033,000} .40|4-34.6|-2-17.6 
Gravel: 
Building. ..................- 2, 752, 000} 1,416,000}; .51| 2,208,000| 1,541,000)  .70|—19.8|-+37. 3 
PAVING EE , 641, 000} 19, 932, 000 .37| 65, 289, 000| 29, 923, 000 . 46)+-21. 7|--24. 3 


Total Government-and- 
contractor gravel........ 56, 393, 000} 21,348,000} .38| 67,497,000} 31,464,000) .47|4-19. 7|-]-23. 7 


Lord Eo d meee | eee | ere | eee 
Uae | eee | eo eee? | ee | eee | ee 


Total Government-and- 
contractor sand and 
gravel gees 62, 039, 000| 23, 290,000; .38| 75,097,000, 34,497,000} .46/+21.0/+21.1 


Ee | ES | SD | ES | ED | oe 
Ee | PS | AAA | AA | ee | ee 


COMMERCIAL AND GOVERNMENT- 
AND-CONTRACTOR OPERATIONS 


<A 96, 440, 000} 74,975,000)  .78¡108,719,000| 94, 154,000) .87|--12. 7|-H11. 5 
E AA 157, 691, 000 06, 411, 000|  .61/178, 940, 000,122, 715,000|  .69|+-13. 5|+-13. 1 


Grand total. .............. 254, 131, WE 386,000)  .67¡287, 659, 000,216, 869, 000)  .75|+4-13. ares 9 


! Includes blast sand as follows—1940: 292,899 tons valued at $736,819; 1947: 308,128 tons, $958,023 

2 Includes ballast sand used by railroads for fills and similar purposes as follows—1946: 83,422 tons valued 
at $10,562; 1947: 5,760 tons, $450. 

3 Includes some sand used by railroads for fills and similar purposes as follows—1946: 164,061 tons valued 
at $30,658; 1947: 159,983 tons, $31,886. 

‘ Includes ballast SN produced by railroads for their own use as follows—1946: 4,077,115 tons valued 
at Ki 640,726; 1947: 5,424,388 ere $1,813,184 

5 Includes some gravel used rairoads f for fills and similar purposes as follows—1946: 637,462 tons valued 

at $107,038; 1947: 1,058,333 tans, 298,24 

SD roximate figures for States, oua municipalities, and other Government agencies directly or 
under lease. 
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PRODUCTION 


The production of sand and gravel in 1947 amounted to 287,659,000 
short tons valued at $216,869,000, an increase of 13 percent in quantity 
and 27 percent in value over the 254,131,000 tons valued at $171,386,- 
000 reported in 1946. The greatest increases were reported for fire 
or furnace and filter sand, and gravel for railroad ballast. 

In 1947, as in 1946, California was the largest producer, and Mich- 
igan, Wisconsin, Illinois, Ohio, New York, Minnesota, Texas, and 
Pennsylvania follow in that order. These nine States—each with an 
output greater than 11,000,000 short tons—accounted for 52 percent 
of the total production. The following tables show details of produc- 
tion, by States and uses, in 1947. 


Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States, 1943—47 


Gravel (including railroad 
ballast) Total 
Year 
Short tons Value Short tons Value 
A 152, 011,000 | $90,530,000 | 234,064,000 | $152, 793, 000 
1944 ica caca 125, 805, 000 71,110,000 | 194, 783, 000 125, 164, 000 
1945. .............. 123, 798, 000 73, 981, 000 | 195, 524, 000 128, 837, 000 
1048... voce 157, 691, 000 96, 411, 000 254, 131, 000 171, 386, 000 
br e AAA 178, 940, 000 122, 715, 000 287, 659, 000 216, 869, 000 


Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1947, by States 


State Short tons Value State Short tons Value 
Alabama.............- 3, 400, 103 $2, 271, 534 || Nevada............... 963, 253 $1, 460, 251 
Alaska................ (1) (1) New Hampshire....... 1 1, 737, 084 1 198, 748 
Arizona............... 1, 607, 758 1, 368, 080 || New Jersey............ 1 5, 532, 011 1 6, 335, 343 
Arkansas.............. 1 2, 690, 163 1 2, 267, 203 || New Mexico........... 540, 794 492, 583 
California. ............ 31, 386, 826 25, 338, 967 || New York............. 13, 820, 196 10, 906, 224 
Colorado. ............. 3, 524, 653 2, 323, 736 || North Carolina........ 4, 171, 553 2, 956, 800 
Connecticut. .......... 2, 329, 198 1,384,675 || North Dakota......... 2, 383, 021 920, 111 
Delaware.............. 235, 464 195, 002 || Ohio. 15, 388, 990 14, 195, 288 
Florida................ 2, 067, 401 1, 880, 866 || Oklahoma............. 1, 670, 205 1, 125, 322 
Georgia................ 927, 330 575,115 || Oregon................ 6, 020, 440 5,541,373 - 
Idaho.................- 3, 209, 766 2, 067, 891 || Pennsylvania.........- 11, 543, 971 13, 006, 644 
Illinois. ............... 16, 292, 527 13,155,971 || Puerto Rico........... 1 (1) 
Indiana............... 9, 231, 649 6, 687, 082 || Rhode Island.......... 1 44, 363 1 25, 261 
LOW Ss cea ta 6, 473, 087 2, 795, 887 || South Carolina........ 601, 313 278, 021 
Kansas................ 4, 351, 920 2, 330, 435 || South Dakota......... 3, 122, 409 1, 672, 253 
Kentucky ............. 2, 454, 492 1, 997, 368 || Tennessee............. 3, 801, 251 3, 805, 669 

uisiana. ............ , 085, 834 1 4,277,499 || Texas... ............-- 13, 198, 728 10, 540, 980 
Maine. 3, 777, 147 1, 241,377 || Utah___._.-.._._.___-- 2, 945, 943 1, 612, 354 
Maryland. .-....-.--.. 4, 624, 094 4, 7902, 554 || Vermont ............. 780, 192 561, 862 
Massachusetts. ........|. 4, 042, 920 3, 511, 855 || Virginia............... 4, 570, 620 3, 852, 669 
Michigan.............. 16, 845, 431 10, 758, 243 || Washington. .......... 8, 380, 571 5, 700, 960 
Minnesota............. - 18,510, 136 4,194. 268 || West Virginia......... 3, 796, 253 5, 782, 988 
Mississinnt .......-- 1 2, 036, 136 11,393, 218 || Wisconsin............. 16, 335, 238 9, 938, 778 
Missouri.............. 1 4, 597, 495 14,193, 474 || Wyoming............- 2, 268, 381 1, 490, 702. 
Montana...:.......... 4, 203, 797 3,129, 921 || Undistributed !........ 11, 385, 000 8, 199, 000 
Nebraska.............. . $8,792,622 2, 135, 625 ——— 


287, 659, 000 | 216, 869, 000 


1 Output of commercial producers in New Hampshire and Rhode Island and of Government-and- 
contractor operations in Alaska, Arkansas, Louisiana, Mississippi, Missouri, New Jersey, and Puerto Rico 
comprises ‘‘Undistributed.”’ 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1947, by States and uses 


[Commercial unless otherwise indicated] 


Sand 
Building 
Glass Molding 
State 
Commercial Gove men vane: 
l 
Short Short 
tons Value tons 

Alabama......... (1) 1 1 
Ala ee IA LA, NE. a re Eu ee 
ar E, EA AAA AOS EEN 
Arkansas......... (1) (1) (1) 
California. ....... (1) (1) 76, 621 
Colorado- saeni AE A 10, 556 
Connecticut. ..... (1) (D. AAA nested ne 
Delaware: c AA EN A GE 
d Reie te AAA EE, AMAN AA NE 
Oeorgia (1) (1) (1) 
IdAD0. 2mm EEN EH, AAN, AAA 
Ilinois........... (1) (1) 1, 166, 333 
ve TC AA A A 485, 328 
Dto A E A A PA 
E IA AAA AAA A oe eke ed 
Rentucke 1.200... (1) 
¡PIN MA A AAA 35, 766 
Mäi EA AI AO E OA 
Maryland........ (1) 3 IN ARA SA 
Massachusetts. ` ..... 2L L|] cc Lll 
Michigan......... 166, 400 $380, 165| 2, K 918 
Minnesota. ....... (1) 
Mississippi.......|..........].---...-..- 5d, 112 
Missouri......... 499, 465 894, 958 91, 136 
Montane: 3 hoe oo AA AAA VE, A 
IN O: E 1, 643 
Nevada.......... 1) (1) (1) 
New Hampshire. O A A [2 ------- 
New Jersey....... (1) (1) 1, 612, 691 
New MexicO sli ti ov asa gua tos li a za 
New York AP AA E . 603, 091 
North Carolina... (1) (B "4 ETE E PEISA 
North Dakota... EEN EE WEE, EE 
Ohio. ............ tn (1) 840, 189 
Oklahoma........ 1) (D. A AAA 
ds ARA AA MAA (1) 
Pennsylvania..... (1) (1) 816, 354 
Puerto AT o AR E IA IA A AB WEE 
Rhode Island.....|..........]..........- (1) 
South Caroling. A. AA, AA A 
South Dakota... Il 
Tennessee. ....... (1) o 209, 078 
Texas............ (1) 1) 

PA A DEEN (1) 
Vermont. loei rect AAA AI 
Virginia. ......... (1) (1) (1) 
Washington......|..........|.--.-.-..-- (1) (1) 939, 856 720,508| 277,049} 178,831 
West Virginia. ... (1) (1) (1) (1) 546, 844 625.535]. A 
ME MA AAA TEA (1) (1) 1, 774, 753| 1,076,373 62, 521 


22, 608 
W VOMING AMA, AAA ee oe A heed oe cae 31, 542 51, 090 6, 403 15, 621 
Undistribuied 1: | 4,655, 382 "10,120,122  754,218| 1,352,949 1,080,624) — 624,816| — 80,000! 196,000 


5, 321, 247; | 11, 395, 245, 8, 308, veh 944, 228| 52, 475, 831, 39, 982, ied 1,551,000| 717,000 


1 Figures that may not be shown separately are combined as “Undistributed.” 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1947, by States and uses—Continued 


Sand—Continued 
Paving 
Grinding and S 
State Government-and- polishing ? Nat 
Commercial contractor 
Short Short Short Short 
fons Value tons Value tons Value tons Value 
PO om quc 388,490} $205,184) 116,537 O faaaananaMMMMM (1) (1) 

d A AN PASA XE A O O EAS ASI A eee GE 
Arizona __...-_..- 128, 120 94, 776 13, 645 OT CLP] ROA ISA EE AA 
Arkansas. -...-..- 446, 574 327, 731 EK — GO. O AAA AAA A A 
California..-..... 4, 161, 940| 3,118, 748| 640,149} 296,211 (1) Oh WS, GE, E 
Colorado. .......- 59, 478 54, 700 10, 102 3, 732 1, 533 $2, 184 2, 057 $1,318 
Connecticut. ..... 217, 029 10, 850 2, 750 6, 820 ; 4 
Delaware ........ (1) A D, A GE 6 05 EL RA A 
Florida..........- 143, 050 100, 200 33, 550 18, 050 l (o NEU E RAS 

eorgia..........- 1 1 8, 20, 595 AA A 
Idaho. ..........- 11 385 237, 448 HT. I. c locom AA EE 
Illinois. .......... 1, 478, 453| 1, 082, 488 13, 45 10, 062 (1) (1) (1) (1) 
Indiana.......... , 420, 541 949, 361 2, 307 ei LEE HORROR (1) (1) 
Iowa...........-- 420, 201, 744 90, 339 10, 878 (1) (B sesto E 
Kansas..........- 877, 645 488, 974| 168, 534 , 268 640 460 (1) (1) 
Kentucky........ 341, 056 322, 309 AM canes AA oe EE JUNE 
Louisiana. ....... 355, 321 318, 238 1) (1) (1) (D. EE WEE 
Maine............ 1) 1 196, 244 A A A A e 
Maryland. ....-.- 1, 147,018] 1, 111, 833 036 1-001 aros AA A AAA 
Massachusetts.... 881 , 74, 925 22, 375 140 15.0 | RES ai EE 
Michigan......... 2,021, 754| 1, 263, 825 60, 956 7, 548 (1) GA WER DEE, WC 
Minnesota........ 502, 416 259, 606 80, 777 37, 828 725 AOS tes ow le ced uum 
Mississippi....... 174, 231 110, 226 6 A A A ete eas 
Missouri......... 530, 572 362, 850 1) (1 (1) D "7 AAA CA 
Montana......... (1) 1 1, 526 DB BLO cnet Hr IA CESAR 
Nebraska......... 323, 516 188, 154 248 128 220 88 55, 140 22, 056 
Nevada.......... 22, 876 6, 099 6, 402 (1) e," tee le 
New Hampshire... 45, 439 16, 856] 378,218 BO TOD ets IS PES ects cee 
New Jersey....... 959, 557 629, 136 (1) (1) 70, 905 208, 054 (1) (1) 
New Mexico......|.......-..].--.-..-..- 1, 770 1, (D A eo et 
New York........ 1, 610, 074) 1, 232, 507| 108,375 IP ase ested (1) (1) 
North Carolina...| 289, 115 161, 603| 1,398, 683] 402, 230 (1) (D AA EEE ET 
North Dakota.... 6, 963 5, 490 40, 451 (AE ME A AAA 
Ohio. ............ 2, 097, 294| 1, 588, 980 932 690 (1) (1) (1) (1) 
Oklahoma........ 200, 242 122, 366 3, 970 A EE E E, EE 
Oregon. .......... 222, 101 237, 768) 137,805 71, 750 (1) t) Seer EE 
Pennsylvania... 1, 680, 338| 1,735,349]... .....]..--...-.- (1) 1) 43, 331 61, 481 
Puerto A TE i AA A E RE, EE, A EE VE, dE 
Rhode Island..... 6 1) 9, 215 1 A AA A A 
South Carolina... 1) 1 26, 398 12, 442 (1) E OE A 
South Dakota.... 84, 286 57, 178 568 4 EA AAA AO E 

ennessee........ 421, 740 H LU AA E h? O eeose 
LUerag 1, 685, 016| 1, 284, 798 55, 44 12, 029 1) (1) 250 500 
LD "NEES 98, 631 72, 719 10, 532 27 Y A he A E 
Vermont......... (1) 15, 362 : ( O AA aaa lactate 
` SE 764, 912 419, 733} 371,568] 105,400 4,221 OF RE E 
Washington. ...... 242, 728 162, 577| 114,844 9M c sea c AR ele WEEN 
West Virginia....| 403,883 JE! AO WE (t » dcbet ll ee me eee 
Wisconsin........ P4 du 414, re 1, 149, eo Er 1) D. A E 
yo AAA » , el € ——— € M Ü€ 
Undistributed !... 708, 368 450, 378 , 111, 000 993, 454| 1,575, 429| 273,025) 341,530 


EES | er EE A Y A A age eee | ere 


28, 386, 749| 20, 988, 676) 6, 049, 000) 2, 316, 000| 1,099,253; 1,801,989) 373,917, 426, 956 


1 Figures that may not be shown separately are combined as “‘Undistributed.”’ 
3 Includes 308,128 tons of blast sand valued at $958,023. 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1947, by States and uses—Continued 


Sand—Continued 
i 4 
State Filter Railroad ballast 3 Other 
Short Short Short 
tons Value Tons Value tons Value 

Alabs-m8..-..-] TD: + o XD tdci ln sme nene EEN 11, 500 $23, 000 
CO AAA AN E AS OA PERA AAA eee et ed eee een caus 
Arizona....------| 6,107| $86,167 ell (1) (1) 

¿0 CR eis 0). PARE AM AAA A E eee scout 
California. ......-. 5,907| $41, 263 3, 680 $3, 045 25, 901 56, 653 
Colorado.........| 36,268) 39,000|]..........|.......... (1) (1) (1) 
Conneecticut....-.]..........[........... 8,746 4, 657 3, 000 1, 800 18, 377 7, 562 
Delaware......... (1) (D. A A ; 1, 
O dief AA ZE € O ee eke A EEN, GE eet cael EEN 
Georgia...........| 48,385} 14,344|..........|..........]......-....]........... 65, 112 70, 509 
IdabO:.. veh AD ch. SD A ae as ae AA ley Sees 398 
Illinois. .........- (1) (1) 1 1 166, 520; 340,710 
Indiana..........| 198,923} 99,080|..........|......---- 79, 434 21, 182 15, 244 , 455 
IOWB. emen 6 (1) 3, 520 1, 936 (1) (1) 
Kansas. .......... 1) OI 46, 614 27, 845 24, 728 7, 818 
Kentucky... ll. XD. LL. (D eect AE A eee 16, 161 17, 771 
Louisiana. ....... 200 108 (1) (i) ^ A eau 
IE LE D. q^ — XD. E, eee AMES AE ede AS 
Maryland........| @) | (Q  [|.........-.....-..[|.-.--...-..]|----------- 9, 555 5, 733 
Massachusetts... 5,359 9:404]. AAA 92, 897 40, 753 
Michigan......... 81, 260 10, 420 53, 036 20, 072 20, 437 7, 551 
Minnesota........| | 41,709| 20,028|..........|.......... (1) (2) 34, 919 13, 037 
Mississippi.......| 18,720] 49,440|]..........|].......-..]. 2... ] 2 22 2 22» ]-2------.. |] ----..---- 
Missouri. ........ (1) (1) 83, 037| 21,566, (1) o 
Montana iocos AA ERA E ee A estu Er adu 1) d 
Nebraska 1, 467 A EE (1) (1 
NOVaUdS. s A PSA ES AA VE, c beet 15, 100 38, 378 
New Hampshire..|..........|........... 2, 668 WEE EE, ASAS EE 
New Jerser 62,077] 177, 0091 (1) (1) 
New Mexico......| 1,440) 1,440|..........|.........- 4, 424 2 RO E 
New York........ (1) P (1) (1) l (1) 
North Carolina... (1) A EE 18, 030 12, 252 
North RT A EA AAA A A AA AA 1 

A A (1) (1) 21,776 7, 249 77, 576) 167,150 
BI AH a e VT EE, D p SO)! dul. loei cus WEE, ee ee i Peete ld 
Oregon._.--------| D | Oil (1) (1) 5, 984 3, 351 
Pennsylvania. ` (1) O AA E , 238| 387,414 
a AA. A PO E, E A A A tea ese aes 
Rhode Island A AA AA ARA A A AA (1) 6 
South Carolina... (1) O A AA (1) 1) 
cidad EE, AA AA A A A AOS oe EE 
di AAN DI € | "XD. FRE ES AAA el EE 1 (1) 
KT EE VM V 81, 504 66, 927 23, 157 11, 439 
Utah: ime 1) 1) 270 1) 
Merioni.--1. 58^. — QUI EE A A et ides E ME 
ei Ar ES XD. WEE € lt GE la EE 74, 706 56, 441 
Washington......| (Y) | Dm  |....--..|.--------- (1) (1) 27, 176 23, 359 
West Virginia....|  389,113| 469, A0 LA 1) (1) 
Wisconsin........ (1) D Wut ens 8, 947 10, 517 
OW VOINING MAR, ME VE, cedat A E AAA 3, 57 


5 650 
Undistributed !...| 930,390 538, 725 93,962} 124,918 470, 881 209,222, 428,292) 418,921 


Ee | SEE | OES | EE EES | ED | EERE | CEES gegen 


2, 683, 333| 2, 092, 656| 211,646) 300,905 852, 076 382, 278, 1, 406, 677| 1, 739, 367 


1 Figures that may not be shown separately are combined as *"Undistributed.'' 
3 Includes 5,760 tons of ballast sand valued at $450, produced by railroads for their own use. 
4 Includes 159,983 tons of sand valued at $31,885, used by railroads for fills and similar purposes. 


1040 


MINERALS YEARBOOK, 1947 


Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1947, by States and uses—Continued 


Gravel 
Building Paving 
State ‘Commercial Government-and- Commercial Government-and- 
contractor contractor 
Short Short Short Short 
tons Value tons Value tons Value tons Value 

Alabama......... 937, 183|  $746,759|..........|.........- 688, 778| $517,731, 383, 947| $49,071 
KETTEN, A WE ) 7 lee (1) (1) 
Arizona..........- 387, 675 427, 834 3, 297 $5, 128 (1) (1) 523,151} 343,790 
Arkansas......... 326, 795 207. 404 AA eaten 779, 057 707, 415 (1) (1) 
California. ....... 8, 409, 7,195, 970 28, 587 11,981| 5,796,920| 4,930, 480| 2, 540, 335| 1, 677, 200 
Colorado......... 1) (1) 350, 180 91, 826 118, 446 103, 415| 1, 750, 196| 1, 177, 187 
Connecticut. ....- 433, 438 9/2,828|.—. e saat ace es 272, 676 169, 921 56, 800 22, 
Delaware......... 7,099 26, O10 --.------|---------- 47, 691 ET EE, ien 
Florida........... 535, 416 Ey i AAA OPERE EN EN c RM 
Ën A oss] PAN AO A atit sies 1, 700 3, 700 400 
Idaho ` 231, 520 212, 548 7, 290 1, 367 493, 298 356, 824| 1, 732, 821| 1, 048, 016 
Jllinois........... 3,171,831| 2,060, 708 98, 313 16,287| 3,477,236| 2,170,615 ,544| 403, 545 
Indiana........... 1, 544, 431| 1,372, 898 58, 800 35, 564| 2,924,439; 2,034,571) 333,573] 156, 524 
IOWB. tee 517,771 1,570 405 450| 1,512, 822 869, 169] 2, 708, 842| 364,743 
Kansas..........- 164, 937 134, 058 5, 800 400 789, 679 , 124|  688,025| 229,218 
Kentucky.......- 433, 547 473, 558 21, 600 12, 900 178, 522 180,634| 556, 422| 172,838 
Louisiana........- 1, 173, 655] 1,339, 045|. .........|--.-----.-- 1, 714. 788} 2, 013, 046 (1) (1) 
Maine...........- 134. 0 115, 144 8, 138 2, 713 79, 533 130, 913| 3,017,015| 796, 445 
Maryland. ....... 722, 962 967, 065]... ..:...|.-------.- 1, 221, 635| 1,680,366| 489,539 49, 186 
Massachusetts. ...| 1, 103, 124| 1,124, 943]... .... |]... .-..... 97, 550,777, 391,350 54, 500 
Micbhigan........- , 161, 447| 1,671,039 328, 231 133, 962, 4,394, 081| 3,051, 825) 3,044, 342| 1, 477, 840 
Minnesota..-.....- 0, 944 6, 565| 1, 221, 857 772, 621| 7,371,875} 754, 
Mississippi......- 612, 034 440, 399 6 Ri 560, 822 466, (1) (1) 
Missouri........- 763, 570 688, 1 1) 974, 521 693, 650 (1) (1) 
Montana........- 109, 372 127, 611 80, 25, 207 195, 326 225, 897| 2, 641,877| 2, 192, 233 
Nebraska......... , 042 397, 869 14, 175 6,720| 1,860; 240| 1, 069, 968 40, 179, 585 
Nevada.........- 31, 991 68, 44 36, 061 17, 110 15, 995 34, 222| 227,650 64, 406 
New Hampshire.. (1) (n Be 966 69 (1) (1) 1, 357,900} 151,924 
New Jersey....... 566, 137 593, 3091 -. |... .-..--- 270, 041 171, 692 (1) (1) 
New Mexico.....- (1) (1) 9, 552 10:025] AA AAA 174, 181 175, 193 
New York........ 2,021,910) 1,903, 991 9, 062 1,101| 2,366, 240| 2, 226, 342| 1, 282, 014 ; 
North Carolina... 446, 316 172012: node ese 647, 947 843, 040 345, 111 345, 113 
North Dakota ` ` 123, 628 130, 781 71, 659 3, 385 61, 500 37, 847| 1, 413, 037 376, 137 
Ohio... 2,397,117| 2, 146, 378 270 4, 180, 492| 3,324,927|  540,841| 295, 
Oklahoma........ (1) (1) 21, 725 9, 070 (1) (1) 309, 98, 169 
Oregon........... 1, 044, 579 971, 198 ,27 9,973| 2,037,936| 2,033,993, 1, 505, 084| 1, 227, 352 
Pennsylvania... 2, 522, 2,431, 943 .552- 5-5 D 1, 562, 451| 1, 462, 773 77, 487 
Puerto RICO. _----|----------]----------- (1) O ONE, EA ASE, pales AAN PA 
Rhode Island..... n E 1, 335 989 (1) (1) 33. 068 17, 914 
South Carolina... 1) A SÉ, EE H, AA tuse e 52, 796 24, 884 
South Dakota 41, 312 55, 858 50, 272 5, 991 355, 612 417,063) 2,169,906) 889, 715 
'Tennessee.......- 627, 768, 832 73, 389 90, 711 611, 384 488,166} 611,830] 177,596 
' TexaS...........- 2, 829, 007| 3,099, 496 1, 890 1, 750} 2,995,745| 2,986,140| 1, 495, 203] 275, 269 
Utah. -..---..--..- 337, 239, 149 184 130 215, 055 126, 1,645, 608| 959, 873 
Vermont......... (1) (1) 10, 925 7, 945 (1) (1) 546,034| 396,359 

irginia.......... 786, 122 999. 199|- ---------]---------- 1, 088, 723| 1,374, 274| 594,481; 164, 
Washington...... 1, 445, 533| 1,065, 177| 283,642} 202,566) 1,346,472| 1,127, 457| 2, 547. 011| 1, 624, 133 
West Virginia....| 492, 136 ¡yy Ar RENE) CN 580, 685 677,147)  159,976| 139,717 
Wisconsin........ 1,432.613| 1,026, 106| 230,323 84, 881| 2,241,080| 1, 464, 7, 466, 066| 3, 995, 060 
Wyoming.......- 59, 654 73, 149 10, 858 26, 750 400, 008 374, 713, 1,102, 448| 563,033 
Undistributed !...| 1, 026, 236 981, 910 : 713, 000 584, 829 , 247| 9, 834, 000| 6, 530, 000 

29, 923, 000 


43, 494, 575| 40, 005, 616| 2, 208, 000, 1, 541, 000| 51,863, 727| 42, 974, SE 289, 000 


1 Figures that may not be shown separat.;ly are combined as ‘‘Undistributed.”’ 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1947, by States and uses—Continued 


State 


Gravel—Continued 


Total commercial | T 


Sand and gravel 


otal Government- 
and-contractor 


A ES | ES | ES | ESS | TED | CSET ERT Tei 


Colorado......... 


Louisiana. ......- 


Missouri. ........ 


New Hampshire..|.---------]-.--.------|----------]---------- 


New Jersey......- 
New Mexico...... 


North Carolina... 
North Dakota.... 
¡31 um 


Okla bomi ease a E IA 


Oregon........... 
Pennsylvania..... 


4, 312, 326 
10, 875, 030 


Puerto Rico......|..........|.--.-.....- TIMOR MENA UON. OA 
ée TECH IN A AAA E, sec E emma 
South Cerolmna ` LL LL 


South Dakota ` ` 


VAFEIDIS AAA AM E 


Washington ...... 
West Virginia. ... 
Wisconsin.......- 
Wyoming.......- 
Undistributed 1... 


13, 935, 934 


Railroad ballast 5 
Short 
tons Value 
(!) (1) 
$732 
357, 769 209, 205 
Gi 322 64, 755 
104, 239 83, 558 
4, 005 5, 
156, 139 134, 155 
(1) (1) 

1, 356, 439 671, 588 
723, 460 442, 519 
178, 790 73, 631 

94, 730 49, 847 

(1) (1) 
setts | 0) ` ay 
563, 775 366, 428 

1, 655, 419 506, 173 
205, 64, 619 
220, 021 146, 608 
819, 427 288, 700 

(1) (1) 

1 1 
o | 
19, 591 11, 289 
| (9 

1) (1 

1, 006, 154 600, 956 
206, 205 129, 087 
100, 52, 
157, 601 46, 137 
284,8 187, 684 

1, 451, 776 790, 726 

(1) ) 
23, 934 25, 912 
718, 763 370, 725 
1) (1) 
707, 704 [y 168 
2, 674, 926) 1,169, 748 


Other $ 
Short 
tons Value 
1, 463 $1, 463 
(1) 1) 
277, 210 214, 357 
1, 973 2, 

(1) (1) 
M 4,000 2,000 
(1) (1) 

52, 436 28, 477 
(1) 1) 
18, 626 28, 614 
1) 1) 
35, 453 38, 984 
323 764 
3, 665 1, 209 
(1) (1) 
48, 453 28, 165 
(1) (1) 
408, 159| 114,548 
ane 5,540| 4, 986 
en (1) 
(1 (1) 

15, 090 46, 523 
7 MR TA iy 
(i ty 

204, 433; 359,088 
17,888 2, 230 
28, 252 52, 476 

5, 713 918 
(1) (1) 
6, 577 9, 518 
() (1) 
^ 14350| 21,235 

836,507| 109,825 
(1) 1) 

61, 606 40, 838 
(1) 1) 
601, 205} 371,601 


694, 236 


Short 
Value tons Value 
$2, 197, 994 518, 084 $78, 540 
995,935| 641,193) 372,145 
2, 267, 203 1 (1) 
23, 353, 056| 3, 210, 311] 1, 985, 911 
963, 9 877, 022| 1,359, 757 
1, ate 374 523, 368 57, 301 
1, 862, 816 33, 550 18, 050 
568, 915 8, 800 6, 200 
841, 065) 1, 977, 818] 1, 226, 826 
12, 726, 077 686, 308 429, 894 
6, 494, 210 394, 780 192, 872 
2, 419, 616) 2,799,856] 376, 271 
2, 056, 866, 489 274, 426 
1, 811, 630} 578,022} 185, 738 
4, 277, 499 (1) 1) 
379, 141| 3, 221, 397 862, 236 
4,741, 707 517,575 50, 847 
, 430, 472, 485 81, 015 
9, 134, 722| 3, 457, 804| 1, 623, 521 
3, 401, 358| 7, 453, 708} 792,910 
1, 393, 218 VM (n 
4, 193, 474 (1 (1 
904, 686| 2, 727, 030| 2, 225, 235 
1, 947, 882 365, 187, 743 
1, 366, 153 283, 521 94, 
(1) 1, 737, 084 198, 748 
6, 335, 343 (1) 1) 
275, 614 193, 564 216, 969 
10, 682, 096| 1, 399, 913 224, 128 
2, 161, 707| 1,934, 794| — 795, 093 
532, 446} 1, 537, 415 387, 665 
13, 899, 152 542, 296, 136 
1, 017, 039 335, 55 108, 
, 230, 581| 1,708, 114| 1,310, 792 
12, 929,157| 668, 77, 
(1) (1) 
(1) 44, 363 25, 261 
240, 695 79, 194 37, 326 
705, 702| 2, 288, 77 066, 461 
3, 518, 362 739, 287, 307 
10, 249, 482} 1, 556, 861 291, 498 
4, 873| 1,656,610) 967, 481 
145, 636 575, 471 416, 226 
3, 582,997} 966, 269, 672 
3, 624, 636| 3, 223, 446] 2, 076, 324 
5, 643, 271| 159,976) 139,717 
5, 181, 832| 8, 907, 938] 4, 756, 946 
870, 145| 1, 140, 166 20, 557 


649, 221,10, 691, 000| 7, 550, 000 


1 Figures that may not be shown separately are combined as “Undistributed.” 
5 Includes 5,424,388 tons of ballast gravel valued at $1,813,184, produced by railroads for their own use. 
6 Includes 1,058,333 tons of gravel valued at $298,249, used by railroads for fills and similar purposes. 


6, 790, 456| 2, 149, 018, 1, 480, on ele 562, ae 371, 638/75, 097, 000,34, 497, 000 
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Government-and-Contractor Production.—As indicated in the ac- 
companying chart and tables, the output of sand and gravel from 
noncommercial or Government-and-contractor operations in 1947 
comprised 26 percent of the total tonnage, compared with 24 percent 
in 1946. The value of this tonnage in 1947 constituted 16 percent 
of the total for the industry. The substantial gain in the over-all 
output was explained by the increased tonnage of gravel for paving. 

States reported 49 percent of the total in 1947, counties 36, muni- 
cipalities 2, and other agencies 13. The average value per ton increased 
8 cents in 1947. 
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FIGURE 2.—Sand and gravel sold or used in the United States by commercial and Government-and- 
contractor producers, 1931-47. 


Sand and gravel sold or used by Government-and-contractor producers in the 
United States, 1943-47, by uses 


Sand Gravel Total Government- 


and-contractor 
sand and gravel 


oar Building Paving Building Paving 


Short Value Short Value Short Value Short Value Short Value 
tons | (dollars)| tons | (dollars)} tons | (dollars) tons (dollars) tons (dollars) 


1943__|3, 187, 000| 1, 757, 000) 4, 584, 000) 2, 267, 000,4, 106, 000/2, 803, 000/45, 718, 000/18, 064, 000/57, 595, 000/24, 891, 000 
1944. . à 474, 000,4, 592, 000) 1, 431, 000,2, 663, 000) 1, 626, 000/36, 039, 000| 12, 837, 000/44, 150, 000/16, 368, 000 
1945..|1, 018,000; 428, 000/5, 631, 0001, 998, 000) 2, 145, 000,1, 225, 000/34, 592, 000/14, 764, 000,43, 386, 000/18, 415, 000 
1946..| 894, 000| 313, 000,4, 752, 000,1, 629, 000,2, 752, 000,1, 416, 000/53, 641, 000/19, 932, 000,62, 039, 000,23, 290, 000 
1947..|1, 551,000} 717, 000/6, 049, 000/2, 316, 000/2, 208, 000,1, 541, 000/65, 289, 000/29, 923, 000/75, 097, 000/34, 497, 000 
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Sand and gravel sold or used by Government-and-contractor producers in the 
United States, 1944-47, by type of producer 


1944 1945 1946 1947 
Type of producer SA p E p^ 
Short tons | value | Short tons | value | Short tons | value | Short tons | value 
r r r per 
ton ton ton ton 
Construction and main- 
tenance Crews......... 27, 889, 000 | $0. 29 | 29, 353, 000 | $0.31 | 37,614,000 | $0.32 | 38,662,000 | $0.35 
Contraetors............. 16, 261, 000 . 50 | 14, 033, 000 . 67 | 24, 425, 000 . 46 , 435, . 58 
44, 150, 000 37 | 43, 386, 000 42 | 62, 039, 000 38 | 75, 097, 000 46 
States_..................] 18,775,000 | .40| 15,944,000 | .44 | 30,812,000 | .40 | 37,017,000 | .49 
Counties. ............... 18, 421, 000 . 27 | 19, 126, 000 . 28 | 26, 005, 000 . 91 | 26, 958, 000 . 34 
Municipalities. ........... 1, 227, 000 .37 1, 155, 000 . 30 1, 402, 000 . 41 1, 573, 000 . 46 
Other agencies..........- 5, 727, 000 .59 | 7,161,000 .78 | 3,820,000 .63 | 9, 549, 000 . 40 
44, 150, 000 .94 | 43, 386, 000 . 42 | 62, 039, 000 .38 | 75,097, 000 . 46 


DEGREE OF PREPARATION 


Normally the bulk of sand and gravel shipped by commercial 
plants is prepared material, whereas most of the production of Govern- 
ment-and-contractor operations is largely unprepared material. The 
accompanying table shows this relationship in the past 2 years. 
Prepared sand and gravel, by both types of operations, accounted for 
72 percent of the total production in 1947, compared to 73 percent in 
1946. The percentage of prepared material remained the same in 
1947 as in 1946 for commercial operations, but Government-and- 
contractor operators reported 1 percent more in their prepared 
class of material. 


Sand and gravel (prepared or unprepared) sold or used by producers in the 
United States, 1946-47, by commercial and Government-and-contractor 
operations 


1946 1947 
Quantity Average Quantity Average 
== —| value per |————— value per 
Short tons | Percent | tR Short tons | Percent | “on 
Commercial operations: | 
Prepared- -..----------------- 174, 195, 542 91 $0.80 | 192, 619, 538 91 $0. 89 
Unprepared............-.---.-- 17, 897, 024 9 , 50 19, 942, 879 9 51 
192, 092, 566 100 417 212, 562, 417 100 . 80 
Government-and-contractor oper- E 
ations: 
Prepared....................- 11, 483, 000 19 . 70 14, 689, 000 20 . 89 
Unprepared................... 50, 556, 000 81 . 90 60, 408, 000 80 . 96 
62, 039, 000 100 . 98 75, 097, 000 100 . 46 


Grand total................. 254, 131, 000 |.......... .67 | 287,659,000 |.......... . 75 
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SIZE OF PLANTS 


The average plant output of commercial operators, excepting rail- 
road plants, reached 92,000 short tons in 1947, an increase of approxi- 
mately 5 percent over the 88,000 short tons reported in 1946. Asin 
1946, plants producing 100,000 to 200,000 tons accounted for approxi- 
mately one-fifth of the total production. Plants producing over 
500,000 short tons increased from 48 to 58 and supplied 24 percent. 
of the total tonnage. Plants in the less-than-25,000-ton group showed 
the greatest expansion in numbers—from 838 to 869. Three groups— 
400,000 to 500,000, 600,000 to 700,000, and 800,000 to 900,000 tons— 
had fewer plants in operation in 1947 than in 1946. Details of output, 
by size groups, are shown in the accompanying table. 


Comparison of number and production of commercial sand and gravel plants in 
the United States, 1946-47, by size groups ! 


1946 1947 


ee A en ES A vm CS Sp ee: Geh re it AT 


——_ aa 


Plants 2 Production Plants 2 Production 


¡ER o o. | ED 


Size group, in short tons 


Num- | Percent Short tons Percent}; Num- | Percent Short tons Percent 


ber | of total of total) ber | of total of tota) 
Less than 25,000. ............ 8 39.5 | 7,601,000 4.0 869 38.9 | 8.366, 000 4.1 
25,000 to less than 50,000. . _- 365 17. 2 | 13, 254, 000 7.1 388 17. 4 | 14, 098, 000 6.8 
50,000 to less than 100,000. .... 398 18. 8 | 28, 196, 000 15.1 404 18.1 , 729, 000 14. 0 
100,000 to less than 200,000. .. 277 13.1 | 39, 424, 000 21.1 298 13.3 | 41, 655, 000 20. 2 
200,000 to less than 300,000. - - 115 5.4 | 27, 675, 000 14.8 136 6.1 | 33, 165, 000 16. 1 
300,000 to less than 400,000... 52 2.4 | 18, 019, 000 9. 6 56 2. 5 | 19. 305, 000 9.4 
409,000 to less than 500,000... 28° 1.3 | 12, 451, 000 6.6 27 1.2 | 12, 065, 000 5.9 
500,000 to less than 600,000... 16 .8 | 8,020,000 4.6 25 1.1 | 13, 614, 000 6.6 
600,000 to less than 700,000. -- 9 4 | 5,927,000 3.2 3 .1 | 1,934, 000 .9 
700,000 to less than 800.000. .. 2 1| 1,468,000 .8 7 .3 | 5,139, 000 2.5 
800,000 to less than 900,000. . ` 7 3| 6,119,000 3.3 3 .1| 2,517,000 1.2 
900,000 to less than 1,000,000. . 2 .1 | 1,907,000 1.0 5 EV. , 690, 000 2.3 
1,000,000 and over............ 12 . 6 | 16, 469, 000 8.8 15 .7 | 20, 547, 000 10. 0 

2,121 | 100.0 |187, 130, 000 | 100.0 | 2,236 | 100.0 |205, 914, 000 100. 0 


! Plants operated by or for States, counties, municipalities, and other Government agencies are not 
included; also not included are approximately 133 railroad plants with an output of 4,462,000 tons of sand and 
gravel in 1946 and 163 plants with an output of 6,648,000 tons in 1947. 

B e a few companies operating more than 1 plant but not submitting separate returns for individual 
plants. 


METHOD OF TRANSPORTATION 


More sand and gravel was moved by trucks than by other methods 
of transportation in 1947. Truck transportation handled 53 percent 
of the total commercial shipments compared with 51 percent in 1946. 
Rail shipments accounted for 38 percent in 1947 against 40 percent in 
1946. The quantity of sand and gravel carried by waterways remained 
fairly constant and amounted to 9 percent. As indicated in the ac- 
companying table, the percentage moved by truck transportation be- 
comes even greater when Government-and-contractor production is 
added. ‘The continued increase in truck transportation in 1947 might 
be attributed in part to the shortage of freight cars. 
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Sand and gravel sold or used by commercial producers in the United States, 
1946-47, by methods of transportation ! 


1046 1947 

Method of transportation Parcent Percent 

Short tons | of total | Short tons | of total 

reported reported 
PUCK EE 91, 741, 944 51.1 | 107,380, 870 63.1 
Ra. EE 71, 615, 794 39. 9 5, 941, 543 37.5 
EC d, Ch EES 16, 231, 812 9.0 19, 003, 120 9.4 
Total reported. .......................  - lll... 179, 589, 550 100.0 | 202,325, 533 100. 0 
Percent of total commercial production covered. . ......|.............- 00. B I ee 95. 2 


1 For practical purposes, the entire output of Government-and-contractor operations ER moved 
by truck. Including Government-and-contractor production, sand and gravel moved approximately as 
follows—1946: truck 64 percent, rail 29 percent, and waterway 7 percent; 1947: truck 66 percent, rail 27 per- 


cent, and waterway 7 percent. 
CONSUMPTION TRENDS 


Sand and Gravel for Construction.—The demand for sand and 
gravel by the construction industry in 1947, as measured by shipments 
from commercial plants, continued to show strong upward trends. 
Building sand reached a peak of 52,475,831 short tons, a figure 4,237 ,882 
tons more than in 1946, and considerably greater than the record out- 
put in 1942. Paving sand likewise showed an increase over 1946 of 
4,026,705 short tons. In fact the only type of material to show a 
decrease in production for 1947 compared with 1946 was engine sand. 
Most indications point to the probability that continued building and 
highway construction will keep the demand for sand and gravel at a 
high level for some time. 
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FIGURE 3.— Value of sand and gravel production, compared with total construction (contract awards, 
value) and concrete pavements (contract awards, thousands of square yards), in the United States, 1933-47. 
Data on construction and concrete pavements are from the Bureau of Foreign and Domestic Commerce. 
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Industrial Sands.—The output of the industrial sands in 1947, 
with the exception of engine sand, continued to increase. The greatest 
difference in the tonnage produced for 1947, was exhibited by molding 
sand, although fire or furnace sand showed the largest percentage in- 
crease. As industrial production is expected to be maintained at a 
fairly high level for some time, the future market prospects are en- 
couraging. 
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FIGURE 4.—Production of industrial sands in the United States, 1916-47. 


EMPLOYMENT AND PRODUCTIVITY 


The total number of men employed in the commercial sand and 
gravel industry averaged more than 25,000, compared with 22,000 in 
1946, and reached the highest number since the peak year 1942. 
As the following table indicates, the average number of days worked 
was higher in 1947 than in 1946; but the average production per man 
per shift showed a slight decrease, although higher than at any time 
in the 1941-45 period. The accompanying table, showing a detailed 
break-down of employment and production, by regions, of all com- 
mercial plants (except those operated by railroads) indicates that the 
California-Nevada region employed the greatest number of men. 
The highest production per man per hour and shift was reported from 
the North Dakota-South Dakota-Minnesota region. 
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Employment in the commercial sand and gravel industry and average output 
per man in the United States, 1943-47, by regions! 


Employment Produetion (short tons) 


: Per- 
Time employed 
A verage pu 
per man 
Aver- Man-hours ea 
age | Aver- Commer- cial 
num- |" ge cial ind 
ber uL Total | Aver- sand and te us- 
S y 
of ber xr age gravel i e repre- 
men S per er er 
E man Total shift hour sented 
ys per 
day 
A aa 20,308 | 234 |4, 743, 721 8.9 142,041, 878 |138, 113,786 | 29.1 3.3 78.3 
AAA A 17, 777 228 |4, 055,192 | 9.0 |36, 584, 540 |120, 968, 395 29.8 | 3.3 80. 3 
104 iconos caricia 16, 528 233 |3,857, 671 8.7 |33, 745, 368 |116, 632, 047 30.2 | 3.5 76.7 
1946 
Maine, N. H., Vt, R. I. 

Mass., and ‘Conn is 720 210 151, 286 8.7 | 1,313, 342 6, 580, 168 43.5 5.0 91.5 
A AAA ere outs 960 229 220, 027 8.4 | 1,851,017 7, 605, 437 34.6 4.1 68.9 
Pa., "E and Del......... 1, 982 257 510, 145 8.7 | 4, 427, 853 14, 134, 677 27.7 3.2 90.8 
W. Va., Va. Md., and D. O.| 1,245 | 293 | 364,450 | 9.3 | 3,379,318 | 8,021,096 | 220| 2.4| 75.7 
S. C., Ga. ., Ala., "Fla., and 

Miss AR A 847 270 228, 700 9.1 | 2, 083, 409 6, 653, 672 29.1 3.2 88.7 

N. C., Ky., and Tenn...... 972 254 246, 837 9. 6 | 2,365, 931 6, 238, 963 25.3 2.6 | 83.8 
XE La., and Uer 1, 500 255 382, 307 9.4 | 3, 594, 527 | 10, 578, 609 27.7 2.9 68. 3 
Ohi io. ls POR: OS pu 247 352, 076 8.4 | 2,971, 247 | 11, 812, 498 33.6 4.0 93.0 
Ill. and Ind .-..-.--------- 1, 870 241 450, 718 8.7 | 3,908,023 19, 971, 150 44.3 5.1 84.8 
Mich. and Wise --- 1,6 188 304, 305 9.1 | 2, 781, 918 15, 211, 650 50.0 5.5 82. 2 
N. Dak., S. Dak., and Minn. 163 82, 712 9.1 751,028 | 4, 266, 51.6 | 5.7 69. 7 
Nebr and Iowa............- 597 | 184 | 110,084 | 9.7 | 1,068,010 | 6,228,509 | 56.6 | 5.8 77.1 
Kans., Mo., and Okla.....- 874 | 264 230, 431 8.6 | 1,987,666 | 7,628,024 | 33.1 3.8 82.8 
Wyo., Colo., N. Mex ; 

Utah, and Áriz. .........- 41 | 199 | 81,867| 8.2| 667,507 | 3,169,885 | 38.7 | 4.7| 80.5 
Calif. and Nev.............. 1,878 | 265 497,686 | 8.5 | 4,206,796 | 22,788,924 | 45.8 | 5.4 94.2 
Mont., KE Oreg., and 

EE 988 197 194, 655 8.4 | 1,643,302 | 8,313,178 42.7 5.1 75.9 
Total United States. .!18, 400 240 |4, 408,376 | 8.8 139,001, 584 |159, 203, 204 | 36.1 4.1 82. 9 
1947 
Maine, N. H. Vt., R. I. 

Mass., and Conn......... 765 197 150, 517 8.6 | 1, 289, 749 6, 198, 548 41.2 4.8 80. 2 
A AE AAA 1,079 227 245, 043 8.4 | 2,066, 772 9, 482, 905 38. 7 4.6 76.4 
Pa., N. J., and Del 2, 318 276 8.5 | 5,450,121 | 16, 247, 643 25.4 | 3.0 97. 6 
W. M Va,Md.,andD.C.| 1,574 | 279 | 439,776 | 9.0 | 3,945,140 | 10,061,790 | 22.9] 2.6 | 88.7 

iy a, - Ala., Fla., and 

A EE 1, 068 275 293, 945 9.1 | 2, 661, 071 7,736, 670 26.3 2.9 92.1 
N. ON Ky., and Tenn...... 019 258 236, 018 9. 5 | 2, 243, 670 5, 742, 810 24. 2 2.6 79.0 
Ark., La., and Tex......... 1, 790 268 479, 581 9.3 | 4,462,114 | 14, 122, 938 29.4 |. 3.2 76.8 
ODIO cc dn nbus sum 1, 665 257 ; 8.4 | 3, 588,959 | 14, 137, 502 33.0 | 3.9 95. 2 
Ill. and Ind 2, 039 251 512, 553 8.6 | 4,416,505 | 22, 156, 695 43.2 5.0 90. 6 
Mich. and Wise ........... 1,856 | 200 | 371.863 9.0 | 3,346,382 | 18,476,607 | 49.7 | 5.5 88. 8 
N. Dak., S. Dak., and Minn | 539 166 89,326 | 9.1 812,288 | 4,652, 1 52. 1 5.7 60. 1 
Nebr. and Iowa.........--.- 409 209 85,296 | 9.2 787, 989 , 585, 42.0 4.6 50. 5 
Kans., Mo., and A ns Y LE 940 251 235, 643 8.8 | 2,062,929 | 8,301,281 35.2 4.0 88.1 
Wyo., Colo. » N. Mex, 

Utah, and Ariz........... 585 204 119,503 | 8.3 997,805 | 3,893,002 | 32.6 | 3.9 78.2 
Calif. and Nev....----.-...- 2,451 | 259 | 635,112 | 8.1 | 5,163,405 | 25,384,143 | 40.0| 4.9| 88.0 
Mont., Wash., Oreg., and 

aho EE EES 1, 247 204 253, 872 8.2 | 2,081, 281 9, 484, 422 37.4 4.6 77.9 


eT | nm: | o | es | AA | oon | rra | mo | cr 


Total United States..|21,244 | 246 [5,218,164 | 8.7 |45,370,180 |179, 664,522 | 34.4 | 4,0 84. 5 


! Excludes plants operated by or directly for States, counties, municipalities, and other Government 
agencies. 
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PRICES 


The average value for all shipments of sand and gravel in 1947 
increased 12 percent over the previous year’s figure. For commercial 
plants the average value increased 12 percent, and the change for 
Government-and-contractor operations amounted to a 21-percent in- 
crease. These increases reflect the continued rise in labor and other 
production costs. Higher prices were general in building and paving 
sands—increases for 1947 were 10 and 7 cents per ton, respectively, 
over the 1946 figures. Gravel for building and paving purposes like- 
wise showed increases in the order of 10 cents per ton. Government- 
and-contractor sand and gravel also exhibited higher prices for 1947. 


FOREIGN TRADE 


Imports of sand and gravel in 1947 amounted to 482,529 short tons, 
representing an increase of 37 percent in quantity and 73 percent in 
value over 1946 figures. Belgium supplied virtually all of the glass 
sand, while Canada furnished 293,568 short tons of "other sand," with 
the United Kingdom, Belgium, and France supplying the balance. 
The gravel imported amounted to 177,244 short tons and came from 
Canada and Mexico. 


Sand and gravel imported for consumption in the United States, 1943-47, by classes 


[U. S. Department of Commerce] 


Sand 
Gravel Total 
Vans Glass sand ! Other sand ? 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
Kr etos denariis 18 $363 | 296.2062 | $206,145 86,024 | $63,381 | 383,204 | $269,889 
1044. clie 15 181 209. 255 129, 632 67, 929 31, 208 271,199 161, 021 
Är eho eves (3) 148 200, 280 126, 102 80, 861 43, 976 281, 141 170, 226 
LIA 5, 006 9, 102 262, 485 194, 830 83, 860 25, 847 351, 351 229, 779 
y Y A 7,804 | 12,532 | 297,481 | 283,884 | 177,244 | 100,665 | 482,529 | 397,081 


! Classification reads ““Sand containing 95 percent or more silica and not more than 0.6 percent oxide of 
iron and suitable for manufacture of glass.” 
2 Classification reads “Sand, n. s. p. f." 


3 Less than 1 ton. 


TECHNOLOGIC DEVELOPMENTS 


As in 1946, the sand and gravel industry kept in tune with the 
times by using better methods of aggregate recovery and by improved 
production equipment. Some experimental work was done with a jig 
eng m to separate aggregates on the basis of their specific gravities.' 
Modernization of equipment at a Pennsylvania plant not only tripled 
the output but increased the ratio of recovery of gravel to sand.? 
The utilization of sand and gravel products in granular bases and in 
bituminous mixes? for highway construction, and studies in dura- 
bility of aggregates highlighted the annual meeting in California of 
the leading trade association of the industry. 

! Rock Products, vol. 50, No. 6, June 1947, pp. 92-93. 


2 Pit & Quarry, vol. 39, No. 8, February 1947, pp. 69-72. 
3 Pit & Quarry, vol. 39, No. 10, April 1947, pp. 59-67. 
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GENERAL SUMMARY 


ECOVERY of all nonferrous metals from purchased scrap in- 
R creased in 1947; and, except for magnesium and aluminum, which 

remained unchanged, unit values of the salvaged metal were 
higher. The increase in aluminum recovery was due to the temporary 
activities of private contractors melting aircraft scrap at army air- 
fields. The increase in copper is to be credited to the refineries whose 
increased production of refined copper from scrap was & feature of 
the scrap-metal industry during the entire year. More lead was re- 
covered from scrap in 1947 than ever before. There were substantial 
gains in recovery of secondary magnesium, tin, and antimony, and 
smaller increases in zinc and nickel. | 


Salient statistics of nonferrous secondary metals recovered in the United States, 
946-4 


From new scrap From old scrap 


Metal 


Short tons Value Short tons . Value Short tons 


1046 

Aluminum.............. 187,538 | $53, 035, 746 90,535 | $25, 603, 298 $78, 639, 044 
Antimony.............- 3, 010 , 042, 062 16, 105 5, 575, 551 6, 617, 613 
OOD DE? stéet e eoe 397,093 | 114, 362, 784 406,453 | 117,058, 464 231, 421, 248 
Lead-------------------- 48, 244 8. 104, 992 844, 543 57, 883, 224 65, 988, 216 
Magnesium............. 3, 907 1. 601, 870 1, 210 496, 100 2, 097, 970 
Nickel. ................. 5, 583 3, 927, 082 2, 665 1, 874, 561 , 801, 643 
A A 10, 119 11, 045, 900 17, 552 19, 159, 763 30, 205, 663 
AN ENET 223, 459 39, 775, 702 77, 223 13, 745, 694 53, 521, 396 

NH c 232, 896, 138 |...........- 241, 396, 655 |............ 474, 292, 793 

1947 

Alumoum. 180, 990 51, 147, 774 163, 847 46, 303, 162 97, 450, 936 
Antimony.............- 3, 794 , 538, 186 19, 190 12, 838, 110 15, 376, 296 
Copper ----------------- 458,365 | 191, 596, 570 503,376 | 210, 411, 168 402, 007, 738 
Lead-------.------------ 67, 392 19, 274, 112 444, 578 | 127, 149, 308 146, 423, 420 
Magnesium............. 4, 907 2, 011, 870 4, 596 1, 884, 360 3, 896, 230 
Nickel.................. 6, 734 5, 073, 395 2, 807 2, 114, 794 7, 188, 189 
NEE 11, 055 17, 232, 534 18, 999 29, 615, 641 30, 054 46, 848, 175 
DIO EE 235, 814 50, 464, 196 74, 979 16, 045, 506 310, 793 66, 509, 702 

MIN LU Su 339, 338, 637 |............| 446,362,049 |............| 785,700, 686 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 1049 
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Although total recovery of secondary copper and aluminum in- 
creased in 1947, production of the established brass and aluminum 
ingot makers declined, owing to a slump in demand for both kinds of 
ingot in the first 7 months of the year. However, output at the army 
airfields effected an increase in over-all aluminum-ingot production. 
Secondary lead smelters experienced a decline in activity for 4 months, 
begun in May and ended in August, owing in part to plant shut-downs 
for repairs and employees’ vacations. Secondary zinc plants, on the 
other hand, operated more steadily than the others, owing to the fact 
that their output is marketed to a wide variety of consumers such as 
manufacturers of pigments, rubber, galvanized products, and paper, 
whereas the ingot makers rely almost exclusively on the foundries for 
a market and were therefore confronted with periods of low demand 
for their products. 

As in previous years, high-purity lead was reclaimed in the opera- 
tions at many secondary lead smelters, and high-grade zinc was pro- 
duced as easily from scrap as from ore. However, secondary alumi- 
num of sufficient purity to compete with primary metal continued 
unobtainable from alloy scrap, and the commercial problem of recov- 
ering refined copper from brass scrap without sacrificing the zinc con- 
tent remained unsolved, although important research in this field was 
being conducted. The solution of these problems would widen the 
market for scrap of both metals considerably. 

The value of metals recovered in 1947 from both new and old scrap 
was $785,700,686 compared with $474,292,793 in 1946. The large 
increase was due not so much to the increased total quantity recov- 
ered as to the much higher prices, in most instances, that followed 
removal of price pial un The value of metals recovered from old 
scrap in 1947—$446,362,049—gained for the fifth successive year. 
The new-scrap recovery value was also substantial, totaling $339,338,- 
637 compared with $232,896,138 in 1946. 

These figures for the values of secondary metals recovered are 
calculated on the basis of replacement of primary metals by second- 
ary; that is, if the plants involved had not been able to use scrap in 
their operations, they would have had to use primary metals amount- 
ing in value to the figures quoted above. However, it is difficult to 
state the value of secondary metal in terms of money. Metal recov- 
ered from old scrap is considered an addition to the pool of metal in 
use; the recovery from new scrap is not, and presumably is of less value 
to the national economy. 


Secondary metals recovered as unalloyed metal, in alloys, and in chemical 
compounds in the United States, 1948—47, in short tons 


Metal 1943 1944 1945 1946 1947 
MUI ste Se seo Son eens 313, 961 325, 645 298, 387 278, 073 344, 837 

Antimony.. Le clc s lsl 2s : 15, 886 17, 148 19, 115 A 

Ju AA A te 1, 086, 047 , 942 | 1,006, 516 80 961, 741 
E EE 42, 094 331, 416 363, 0 392, 787 511, 970 
Magnesium- l.l... 11, 404 14, 185 9, 247 5, 117 9, 5 
NT EE oes Sal EE 6, 917 , 921 8, 24 9, 541 
jui m LEES 37, 820 32, 589 35, 133 27, 671 30,054 ` 


TEE 368,488 | 345,469 | 360,444 | 300,682 310, 793 
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SCOPE OF REPORT 


Plants covered in nonferrous secondary metal surveys for 1947 
included all known consumers of purchased nonferrous scrap metals. 
The scrap-metal dealers survey, which had been started in 1943, was 
terminated at the end of the first quarter of 1947. Reports on the 
consumption of copper materials were received from 114 plants classed 
as smelters (including 72 brass ingot makers and 19 primary producers) 
as well as 23 smelters that used copper scrap in other than copper 
alloys. Plants classed under the general heading of manufacturers 
and foundries on this survey totaled 2,645, including 54 brass and wire 
mills and 2,591 plants classed as chemical plants, miscellaneous manu- 
facturers, and foundries. The copper materials reports received from 
all these plants contained data on refined copper, brass and bronze 
ingot, and copper-base scrap consumed and on the metals recovered 
from the scrap. 

The large consumers of lead, zinc, and aluminum scrap were can- 
vassed on a monthly basis by the Bureau of Mines in three separate 
surveys, and information regarding use of all nonferrous scrap (except 
copper scrap) was received on a single annual form from about 1,200 
foundries, aluminum rolling mills, and miscellaneous manufacturers. 
In all, 383 plants were represented in the group classed as remelters, 
smelters, and refiners. 

Definitions of the terms used in this chapter are as follows: | 
«Secondary metals" are metals or alloys recovered from scrap and 
residues. The term ''secondary" applies only to the source of the 
metal and has no relation to the type of product recovered, either as 

to quality, degree of purity, or physical characteristics. 

“Home scrap" means process scrap generated and used in the same 
plant. Data thereon are not included in this report. 

"Purchased scrap" means all scrap that entered any plant in any 
form, whether old or new, and includes scrap treated for customers on 
a toll basis or conversion agreement and interplant transfers of scrap. 
Scrap consisting of worn-out or obsolete articles or equipment, salvaged 
and remelted for use in the same plant, is included in this category, 
although it is not actually purchased scrap. It represents, however, 
a definite recovery of secondary metal that should be recorded. Scrap 
salvaged by railroads from line operations and remelted in their own 
foundries and that melted by Navy Yard foundries, which originated 
in salvage operations, are included in this category, as a definite re- 
covery of secondary metal results from the melting of such scrap. 

“New scrap" is defined as the refuse produced during the manu- 
facture of articles for ultimate consumption including all defective 
finished or semifinished articles that must be reworked. Typical 
examples of new scrap are clippings, turnings, borings, skimmings, 
slags, drosses, and defective castings. However, if new scrap is con- 
sumed in the plant where it is generated, it is classed as home scrap 
and not recorded. If new scrap is shipped or sold to another plant, it 
becomes purchased scrap, and its consumption is recorded. 

*Interplant trausfers" are those made between separate plants 
owned or operated by the same parent company but not located on 
the same ground. A transfer of scrap from a machine shop to a foun- 
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dry at the same plant location is not an interplant transfer, and such 
“home scrap" is not included in this report. However, in some iso- 
lated instances where a foundry and a brass mill or a brass mill and a 
wire mill were operated at the same general location, it has been neces- 
sary to record scrap transferred from one operation to the other and 
include its consumption in these surveys. 

“Old scrap" is defined as scrap consisting of metal articles that 
have been discarded after serving a useful purpose. Typical examples 
of old scrap are discarded trolley wire, battery plates, railroad-car 
boxes, fired cartridge cases, automobile crankcases, used pipe, and 
lithographers' plates. 


SECONDARY ALUMINUM 


A record-breaking total of 344,837 short tons of secondary alumi- 
num, valued at $97,450,936, was recovered in the United States in 
1947, an increase of 24 percent over the 278,073 tons valued at 
$78,639,044 reclaimed in 1946. The previous record year was 1944, 
when 325,645 tons were recovered. Values were calculated on the 
basis of the average market price of primary pig, which was 14.14 
cents a pound in 1946 and 14.13 cents a pound in 1947. 


Secondary aluminum ! recovered in the United States, 1946-47, in short tons 


Secondary aluminum recovered Recoverable aluminum-alloy content of scrap 


Form of recovery 1946 Kind of scrap processed 1946 1947 
REEL 2, 075 New scrap: 
Aluminum alloys............. 274, 068 Aluminum-base 2. ........ 187,172 180, 782 
In brass and bronze.......... 597| 307 || | Copper-base.............. 115 67 
In zinc-base alloys............ 504 Zinc-base. ............... 52 93 
In magnesium alloys.......... 266 | | )222|]| Magnesium-base......... 199 48 
In chemical compounds. ..... 563 
187, 538 180, 990 
278, 078 


Old scrap: 


Alumminum-basei 90, 005 163, 110 
CGopper-base 169 84 
Zinc-base. ................ 336 346 


! In accordance with common usage, the term “aluminum” covers aluminum alloys, and the figures 
include all constituents of the alloys recovered from aluminum-base scrap. 
i y EE aluminum content of new aluminum-base scrap was 174,737 tons in 1946 and 166,269 tons in 
i Recoverable aluminum content of old aluminum-base scrap was 82,941 tons in 1946 and 150,219 tons in 


Although the total recoverable aluminum-alloy content of all scrap 
treated increased, the recovery from new scrap declined from 187,538 
tons in 1946 to 180,990 tons in 1947. Recovery from old scrap in- 
creased from 90,535 tons to 163,847, owing To to increased 
production from aircraft scrap. In ordinary peacetime years the 
preponderance of aluminum scrap is new or process scrap, of which the 
most important items are borings, turnings, and clippings whereas 
the biggest old scrap item is old castings. During World War II 
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aircraft scrap came into prominence and strongly influenced secondary 
aluminum operations, beginning in 1944; it was the largest aluminum 
scrap item consumed in 1945, 1946, and 1947. Recovery of aluminum 
from magnesium-base scrap, though very small—355 tons in 1947— 
compared with that from aluminum-base scrap, was 58 percent greater 
than in 1946. The aluminum recovered from zinc-base scrap is 
obtained chiefly from zinc die-cast scrap which contains up to 5 
percent aluminum. All but 1 or 2 percent of the total secondary 
aluminum recorded is in the form of aluminum alloys. Relatively 
little aluminum is recovered in unalloyed form from alloy scrap 
because of the difficulty in extracting aluminum from alloys. The 
5,105 tons of aluminum recovered as metal in 1947 resulted from 
remelting relatively pure clippings. 


Production of secondary aluminum and aluminum-alloy products in the United 
States, 1945-47, gross weight in short tons 


1045 1946 1947 
Secondary aluminum ingot: ! 

Pure aluminum (98.5 percent) .._...-.-------.---.-------------------- 2, 066 2, 075 5, 052 
Silicon (car. Cu, 1 percent) oscars as 10, 618 15, 700 12, 370 
Silicon (Cu, 1 to 2.5 percent)...................... Ll eee 14, 635 7, 268 5, 108 
No. 12 GIUMINUM EE 22, 674 38, 286 27, 605 
Other aluminum-copper (max. Si, 2.5 percent) alloys.. ................ 26, 360 23, 714 2 89, 642 
Copper-silicon (each over 2.5 percent) alloys. ......................... 50, 983 67, 540 72, 286 
Aluminum-copper- or aluminum-silicon-nickel alloys.................. 18, 208 2, 2, 101 
Deoxidizing and other destructive uses_.....-.-...-------------------- 44, 175 31, 011 28, 965 
Aluminum nar denir Se 3, 964 2, 242 2, ton 

-Mg an "An QOS 22652 EE E bien les seneesuieere nse wees ; 
Miscellaneous............ €—————— eee } 4, 143 17, 135 { 10, 258 
198, 426 | 207, 574 259, 915 
Secondary aluminum at primary producers 3__.........-......-..---.----- 108, 705 73, 388 84, 074 
Aluminum HEEN 2... 2-2 50 2o es pouces esa quen decis LEE ATO d iore 4 53 
Aluminum-alloy castings (except by primary producers) .................. 2, 555 4, 444 7, 645 
Aluminum in cbemieals nono 846 5 563 979 


1 Gross weight of alloys, including copper, silicon, and other added elements; total secondary ingot con- 
tained 6,816 tons of primary aluminum in 1945, 1,025 tons in 1946, and 1,525 tons in 1947. 
2 Of the total, 79,538 tons produced at naval air stations and plants of contractors melting down army 


planes. 
? Combined with primary aluminum for the production of wrought products and castings. 
4 e SE production measured as ingot for graining, powder, atomizing, or chemical purposes. 
5 Corrected figure. 


Production of secondary aluminum ingot by aluminum ingot 
makers, naval air stations, and contractors melting down obsolete 
army planes totaled 259,915 tons, or 52,341 tons more than in 1946. 
Production by ingot makers alone declined, however. The trend of 
monthly production by aluminum ingot makers was similar to that 
of the brass ingot makers. Owing to falling demand, output declined 
steadily for the first 7 months of the year, being 21,375 tons in January 
and 11,461 tons in July. Production increased generally thereafter, 
reaching 16,326 tons in October and 15,245 tons in December. Out- 
put of “Other aluminum-copper” alloys, to which most production 
from aircraft scrap is assigned, increased from 23,714 tons in 1946 to 
89,642 tons in 1947. Of the latter quantity, 66,395 tons were pro- 
duced at plants of private contractors who will cease operations when 
their supply of scrap, purchased at five army airfields in 1946, is 
exhausted. The total quantity of aluminum that could be recovered 
from the scrap,at these airfields was estimated at 112,000 tons before 
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the contractors took possession. Some was later sold to dealers, so 
it is probable that recorded recovery from this source for 1948 will be 
substantially less than for 1947. Production of ingot used for de- 
oxidizing and other destructive uses decreased for the third successive 
year, and output of No. 12 ingot declined from 38,286 tons in 1946 to 
27,605 tons in 1947. 

Secondary aluminum recovered from scrap at primary plants 
totaled 84,074 tons in 1947, 10,686 tons more than in 1946 but 24,631 
tons less than in 1945. These figures represent the secondary metal 
content of the total production and do not refer to a separate secondary 
product. Scrap is melted at primary plants with virgin metal and 
other alloying ingredients, such as copper, and constitutes only a small 
percentage of the total raw material consumed. Generally scrap 
alone cannot be remelted into ingot for use in wrought products, but, 
since the proportion of scrap to refined aluminum in melts at primary 
plants is small, the resulting ingot can be produced with a composition 
suitable for either wrought products or castings. The procedure is 
such that no method has yet been found for determining the propor- 
tions of the secondary recovery to be assigned to castings and to 
wrought products. The ingot makers, who use mostly scrap, cannot 
in general produce ingot suitable for wrought products but must sell 
their ingot to the foundries to be made into castings. Some research 
was being done by aluminum scrap remelters toward producing a 
type of secondary ingot suitable for rolling into wrought products but 
results of such research are unavailable. 

Total consumption of aluminum-base scrap was 411,070 tons in 
1947 compared with 344,472 tons in 1946. Excluding aircraft scrap 
consumption, the totals for the 2 years were in closer relationship, 
being 261,929 tons and 239,527 tons, repsectively. Except for air- 
craft scrap the ingot makers consumed less scrap in 1947 than in 1946. 
Rolling mills and primary producers consumed a greater quantity and 
wider variety of scrap in 1947. Although use of airplane scrap (the 
only old scrap item consumed in 1946) dropped from 49,611 tons to 
13,346 tons, rolling mills and primary producers also consumed 16,474 
tons of old castings and forgings in addition to smaller quantities of 
four other old-scrap items. Probably the rolling mills also used con- 
siderable quantities of ingot from naval air stations and army air fields, 
but the Bureau of Mines maintains no records of such operations. 
Plants reporting on the monthly aluminum scrap survey in 1947 
comprised 64 aluminum ingot makers, including naval air stations at 
Alameda and San Diego, Calif.; Miami and Jacksonville, Fla.; Corpus 
Christi, Tex.; and Norfolk, Va. 
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Consumption of purchased aluminum scrap in the United States in 1947, gross 
weight in short tons 


Manufacturers and foundries 


peral 
smelters : 
and refiners | Aluminum roli. | Foundries and | Tota 
Scrap item ing S iUis et 
Nee Old New Old New Old 
scrap | scrap | scrap | scrap | scrap | scrap |: 
Pure clippings, wire, and foil................. 11, 299 393 | 14, 721 10 500 10 | 26, 933 
Castings and forgings . ...................... 21,088 | 17,935 | 2,003 | 16,474 | 2,341 | 2,510 | 62,351 
Alloy sheet-.--------------------------------- 49,185 | 5,361 | 38, 123 361 47 38 | 86,115 
Scrap sheet and sheet utensil.................]........ 3, 664 |........ 1,709 | 2,034 747 8, 154 
Borings and Gurningsg 30, 245 |........ 1252 lscsiosa 294 |.......- 31, 791 
a AA AA A AO A EE 61 13 74 
Alroraft A A ec 135, 795 |.......- 13,346 |........].......- 149, 141 
Miscellaneous aluminum and dross..........- 28, 600 | 15,522 | 1, 468 542 Mee 46, 511 


133, 417 |178, 670 | 57, 567 | 32,442 | 5,656 | 3,318 | 411,070 


Stocks of aluminum scrap in the hands of consumers declined from 
52,386 tons at the end of 1946 to 44,139 tons at the end of 1947. The 
figures exclude stocks held by army air-field contractors, data for which 
are unavailable but which are thought to contain approximately 
40,000 tons of recoverable aluminum. Aircraft-scrap inventories at 
nine storage depots maintained by the War Assets Administration 
were disposed of by the end of March 1947. At the end of March 
(the last month for which the scrap-metal dealer survey was conducted), 
dealers held 48,856 tons of aluminum scrap, of which 29,756 tons were 
aircraft scrap. Dealers’ shipments of aluminum scrap to consumers 
in January 1947 totaled 15,960 tons and exceeded monthly levels in 
1946. In March, however, shipments dropped to 10,665 tons, a 
lower total than for any month of 1946. 


Consumers' stocks of purchased aluminum-base scrap in the United States at 
end of year, 1946-47, gross weight in short tons 


On hand— 
Scrap item Dre eile 
Dec. 31, 1946 | Dec. 31, 1947 
WT 8,011 11, 296 
Sheet, turnings, clippings, etce______...._.--.....---.--..----.----------- EH 25, 145 21, 054 
e E A A 11, 662 6, 331 


Miscellaneous aluminum and dross l.l Lc LLL Lc ccce sr sls- 7, 568 5, 458 
| 52, 386 44, 139 


The dealers' buying price for cast aluminum scrap in New York 
dropped gradually from a monthly average price of 7.75 cents a pound 
in January to 4.40 cents in July—the month when aluminum-alloy- 
ingot production was lowest—increased sharply to 6.00 cents in August 
and rose to 6.70 cents in December. The average price for the year 
was 6.39 cents. The price for new aluminum clippings averaged 9.87 
cents in January, experienced fluctuations paralleling those for cast 
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scrap, and averaged 8.63 cents for the year—0.69 cent more than the 
average for 1946. The price for high-grade secondary aluminum 
ingot averaged 16.62 cents a pound in January, the highest level in 
1947, after which it declined to 13.62 cents in July then rose to 15.81 
cents in December. The average for the year was 14.92 cents. The 
price of primary aluminum remained at 15 cents a pound throughout 


the year. 
SECONDARY ANTIMONY 


Secondary antimony recovered from lead- and tin-base scrap totaled 
22,984 short tons valued at $15,376,296, a gain of 20 percent over the 
19,115 tons valued at $6,617,613 reclaimed in 1946. "The value was 
computed at 33.45 cents a pound in 1947 and at 17.31 cents a pound in 
1946, the average selling price for primary antimony in New York. 


Secondary antimony recovered in the United States, 1946—47, in short tons 


Secondary antimony recovered Recoverable antimony content of scrap 
Form of recovery 1946 1947 Kind of scrap processed 1946 1947 
In antimonial lead............ 12, 054 16,638 || New scrap: Lead-base........ 3, 010 3, 704 
In other lead alloys........... 6, 850 6, 168 
In tin-base alloys............. 211 178 8, 010 3, 704 


19, 115 22, 984 || Old scrap: 
Lead-base 


16, 105 19, 190 
19, 115 22, 984 


The principal source of antimony recovered from scrap was, as in 
the past, old battery plates. "The quantity of battery plates treated 
increased 27 percent—from 323,614 tons in 1946 to 411,088 tons in 
1947. Antimony reclaimed from this source totaled 12,950 tons, also 
a 27-percent gain over the 10,193 tons in 1946. This did not include 
antimony recovered from dross generated in smelting battery lead 
plates, which was not separately recorded. The other important 
scrap sources of antimony in 1947 were type-metal scrap and dross, 
from which 4,798 tons of antimony were salvaged, and mixed common 
babbitt, from which 2,085 tons were recovered. Recovery of anti- 
mony in lead-base alloys other than antimonial lead and in tin-base 
alloys declined. Remelters, smelters, and refiners recovered 94 per- 
cent of the antimony reclaimed and the remaining 6 percent was re- 
covered by bearing manufacturers and foundries. Products in which 
n was recovered are included in the lead- and tin-products 
table. 

As was the case in 1946, a larger quantity of antimonial-lead scrap 
was used to produce soft lead, the resulting high-antimony drosses 
being used in other products. As far as could be determined, all anti- 
mony recovered from scrap remained in the alloyed state, none being 
recovered as unalloyed metal or in chemical compounds. The greater 
share of this work was done by secondary smelters and refiners, even 
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though the quantity of soft lead recovered at primary plants during the 
year almost doubled. Of the 16,647 tons of primary antimony con- 
sumed in 1947, 10,092 tons emerged chiefly in lead and tin alloys, the 
remainder being used in nonmetallic products. Asso much of the total 
consumption of antimony, both primary and secondary, was used in 
alloys, it is evident that the secondary metal was competitive with the 
primary except where unalloyed antimony was needed. Along with 
the general increase in recovery by secondary smelters, primary smelt- 
ers raised their recovery of lead in antimonial lead from secondary 
sources by 66 percent. 

Antimony, antimony-bearing scrap, and antimony-bearing second- 
ary alloys remained under allocation and inventory and use control 
under W PB General Preference Order M-112 throughout 1947. Some 
modification of the order was effected by the Office of Materials Dis- 
tribution in an amendment on September 5 which authorized control 
of receipts alone in place of both shipments and receipts, and which 
also relieved the applicant from naming his supplier. 

Price control on antimony had been revoked in November 1946, 
and antimony was selling for 28.25 cents a pound in December. In 
1947, five price increases raised it from 29.58 to 34.53 cents a pound. 


SECONDARY COPPER AND BRASS 


The recovery of secondary copper from scrap totaled 961,741 short 
tons valued at $402,007,738 in 1947, an increase of 20 percent in quan- 
tity over the 803,546 short tons valued at $231,421,248 recovered in 
1946. Value was computed at 14.4 cents a pound in 1946 and 20.9 
cents a pound in 1947, the average prices of deliveries of refined copper 
at New York in the 2 years, exclusive of bonus payments under the 
Premium Price Plan. | 

Of the total recovered in 1947, 503,376 tons were from old scrap. 
Reclamation of metal from old scrap may be considered an addition 
to the Nation's pool of copperin use. The total amount of copper sup- 
plied by the Nation in 1947, including the 1,159,970 tons produced by 
refineries from domestic and foreign primary materials, may therefore 
be considered to be 1,663,346 tons. New scrap, from which the balance 
of the 961,741 tons of secondary recovery came, is process or byproduct 
material, and recovery from it is not recorded unless it has been pur- 
chased or transferred from the plant of origin. However, recovery 
from worn-out equipment is counted, whether or not the scrap was 
purchased. An example of such material is worn-out railroad-car 
bearings, which are remade in railroad foundries or converted by bear- 
ing companies on a toll basis. Recovery of copper from both old and 
new scrap was greater in 1947 than in 1946; but the increase 1n recovery 
from old scrap was 96,923 tons, whereas the increase from new scrap 
was 61,272 tons. | 

All but 1 or 2 percent of all the secondary copper recovered comes 
from brass and copper scrap, and nearly as high a percentage of the 
recovered metal is returned to industry as brass or unalloyed copper. 
The rest is recovered in chemical compounds and in aluminum-base or 
other alloys. In 1947 the quantity of unalloyed copper recovered from 
scrap was 121 percent greater than in 1946, but the quantity of copper 
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recovered in brass and bronze was 2 percent less. The increase was 
caused by increased production of secondary refined copper. The 
continued record peacetime demand for refined metal was the strongest 
factor in the copper market and had marked influence on the secondary 
copper and brass industry in 1947. During 1947, 275,415 tons of 
refined copper of electrolytic grade were produced from scrap, a gain 
of 147 percent over the 111,613 tons produced from this source in 1946. 

The figures for recoverable copper content of scrap in the following 
table were obtained by multiplying the weights of each of the numerous 
types of scrap consumed—such as No. 1 copper wire, monel clippings, 
and zinc die castings—by appropriate percentages which consider 
melting loss and copper content. The entries for secondary copper 
recovered, in the left side of the table, are compiled, in the case of 
most items, from individual company reports. Inasmuch as the 
copper recovered in brass ingot is not shown on the brass-ingot 
schedules, however, the quantity for this class must be calculated in 
the same manner as those for recoverable copper contents, that is, by 
means of recovery factors and scrap consumption. The quantity of 
copper recoverable from scrap is obviously the same as the quantity 
recovered; but, as the two figures are calculated by different methods, 
the results are slightly different. In tables of the type under discus- 
sion an adjustment is made in one of the larger items to make the two 
totals equal. 


Secondary copper recovered in the United States, 1946—47, in short tons 
Secondary copper recovered Recoverable copper content of scrap 
Form of recovery 


As gees bet copper: 
At primary plants........ 
At other plants........... 


In brass and bronze. ......... 
In alloy iron and steel. .......- 


In other alloys................ 
In 


Output of brass ingot, continuing the declining trend from the 
518,261 tons gross weight produced in 1944, decreased to 284,868 tons 
in 1947. The ingot makers sell their product to the foundries; 
therefore, their prosperity depends upon the demand for brass and 
bronze castings. This demand fluctuated in 1947, but the price for 
refined copper remained firm, stabilizing the activities of refineries. 
The principal scrap items the ingot makers consume are com- 
position, yellow brass, and unalloyed copper. Composition scrap has 
too much lead in it to be attractive to the brass mills and too much tin 
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for the primary producers. The ingot makers have to compete with 
the latter group for the unalloyed scrap and with the former for 
yellow brass that is segregated and comes from wrought-brass or rod- 
brass products. Brass mills are not interested in unsegregated or 
casting scrap. Lack of orders from the foundries caused operations of 
brass-ingot makers to slacken continuously during the first 7 months 
of 1947, after which there was some improvement; production in 
December was 25,631 tons, compared with 16,393 tons in July. In all 
of 1946 the trend had been irregularly upward. In addition to using 
most of the output of the brass-ingot makers in 1947, the foundries 
recovered 110,624 tons of secondary copper from scrap in brass and 
bronze castings. 


Analysis and production of secondary copper and copper-alloy products in the 
United States, 1946-47 


Approximate analysis Gross weight pro- 
(percent) duced (short tons) 
Item produced from scrap —— ——— 


Cu Sn Pb | Zn | Ni | Al 1946 1947 


Refined copper (electrolytic gerade)... a T D ERSA IE POSERE RISERS, ENE 111, 613 275, 415 
Casting conter... 00 lesa feces oe WË, WEE 4, 839 3, 919 
Copper sheet, rod, tubing, ete. -------------------------- 00. fcc EE O A ewes 17,171 
¡AL .LLl LL. LLL. l lc. 2... O O avec A DE 2, 982 
Copper castings. ...uelc lu casos cozuos emen Did cepuodda. 08 leeds ec esos eco aen 304 
Total unalloyed copper products. . . ............... |]... -. loco | --. |]---. |---- |]---- 136, 909 
Brass and bronze ingots: 
pu EE 88 | 10 |....| 2 |....]...- 20, 290 
Leaded-tin bronze.----------------------------------- 88 | 6 | 1.5| 4.5]....]|.... 21, 703 
Leaded red brass. ..-.----.-------------------------- 85} 5|5 |5 |....]...- 145, 999 
Leaded semired brass 81| 3|7 | 9 |....|..-- 54, 788 
High-leaded-tin bronze. .....................-...-... 80 | 10 110 |....|....]..-- 28, 651 
coU posa EE 84 8 $2 [sss 10, 393 
10 7 2 se Tote 75 | 5120 |....|....]...- 6, 674 
Leaded yellow brass..........................-...-.. 66 | 113 130 j----]---- 24, 209 
Manganese bronze LL ll clllll- ll. 02 1. E 27 |....] 5 9, 802 
Aluminum bronze. LLL L-lc l.l. 0 ON A A N 10 2, 328 
Nike SUVOE MESE 58| 2/7 [18 | 14 |.... ) 4. 923 
^ eru Kc m EE 651 413 15 |22|.... : 
LOW DIBSS.- 2l o een cee addc ie 80 |....|...- 20- DEE DE 2, 304 
SILCON-DIONDZO.: eene Se es Eelere 92 |....|..-- E e E 2, 719 
Conductor bronze-_.-.------------------------------- 94| 212 [2 |....]..-- 867 
Hardeners and special alloys......................... BI E EE EE EE, ica 10, 591 
Total copper-alloy ingots. ......--.--..-...------------- ll lll LL -ee mm 346, 241 
Brass mill billets made by ingot makers_-__._...................---------------------- 4, 241 
Brass and bronze sheet, rod, tubing, etc_._....-.-.-.-------------------------------- 1 889, 587 
Brass and bronze castings................ 2. LL LL LLL Lc LL Ll el LL LL Llc ee ene nee 3 129, 102 
Brass DOW EE LN d ose err LEE D E Eee 803 
Copper in chemical products (content) ____........---------------------------------- 19, 192 


1 Gross weight of secondary brass and bronze in commercial shapes. Incudes 266,859 tons of copper, 
1,749 tons of nickel, 3,786 tons of lead, 381 tons of tin, 116,743 tons of zinc, and 69 tons of aluminum in 1946; 
and 269,408 tons of copper; 2,702 tons of nickel, 3,483 tons of lead, 276 tons of tin, 107,795 tons of zinc, and 125 
tons of aluminum in 1947. 

2 Gross weight of secondary metal in brass and bronze castings. Includes 99,959 tons of copper, 112 tons of 
nickel, 15,415 tons of lead, 6,459 tons of tin, 7,022 tons of zinc, and 135 tons of aluminum in 1946; and 110,624 
tons of copper, 95 tons of nickel, 14,228 tons of lead, 5,676 tons of tin, 9,216 tons of zinc, and 41 tons of alumi- 
num in ` 


The brass mills produced 383,789 tons of brass and bronze sheet, 
rod, and tubing from scrap in 1947 compared with 389,587 tons in 
1946, and 20,346 tons compared with 17,171 tons of copper products 
from unalloyed copper scrap. With the wire mills, brass mills are the 
chief consumers of refined copper and are large users of refined zinc; 
they also rely on wrought- and rod-brass scrap as auxiliary sources of 
raw min Scrap used by brass mills must be cleaner and more 
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carefully segregated than that used by ingot makers. Some types of 
rod brass made by brass mills may contain as much as 3 percent lead, 
but the presence of the heavy metal in sheet brass weakens it and 
causes soft spots. -In addition to consuming 391,187 tons of copper- 
base scrap, the brass mills used 648,759 tons of refined copper in 1947. 
Two-thirds of the scrap was new yellow-brass clippings from fabricat- 
ing plants. 

ire mills do not use scrap but in 1947 consumed 768,889 tons of 
refined copper, of which 748,654 tons were wire bars. Their increase 
of 264,650 tons in consumption of wire bars over the 484,004 tons used 
in 1946 is evidence of the greatly increased activity in the communi- 
cation industries. : 

The relation of the fabricators of wrought-brass products to th 
brass mills is the same as that of the brass foundries to the ingot 
makers. In the latter part of April there were indications that orders 
from fabricators for sheet brass and rod brass were beginning to de- 
crease. In a letter addressed to company employees, Herman W. 
Steinkraus, president of Bridgeport Brass Co., assigned this decline 
to high prices of copper and zinc, causing manufacturers to use alu- 
minum and steel instead of brass. Brass-mill production from scrap 
declined from 116,000 tons in the first quarter to 104,000 in the second 
and 69,000 in the third but increased to 94,000 tons in the last 3 
months of 1947. 

Copper-base scrap consumption by all consumers totaled 1,473,896 
tons in 1947, or 304,756 tons more than in 1946. The chief factor in 
the rise was the increased use of unalloyed and low-grade scrap by the 
primary producers. The brass mills also increased their consumption 
of unalloyed scrap but their treatment of new yellow-brass clippings 
declined 8 percent. The foundries increased their consumption of 
copper-base scrap 8 percent. The total amounts used by the brass 
mills and ingot makers, however, declined. : | 


Consumption of purchased copper scrap in the United States in 1947, gross 
weight in short tons 


Manufacturers and foundries 
Remelters, |— - 


— cago = ene - eee 


smelters 
, Foundries and 
and refiners | Total 
Brass mills other manu- 
Scrap item tere scrap 


New |. Old New Old New Old 
scrap | scrap | scrap | scrap | scrap | scrap 


No. 1 wire and heavy...................... 56, 893 | 40,039 | 12, 606 986 | 2,521 | 18,072 131,117 
No. 2 wire, mixed heavy, and light.......... 60,104 ¡103,035 | 21,942 | 2,559 | 2,985 | 7,580 198, 205 
Composition or red brass................... 41,610 | 52,402 |........]........ 19, 349 | 24, 578 137, 939 
Railroad-car boxes..........................].. ------ 3090 AI GE, E E 59, 554 ' 59, 863 
Yellow brasn..... -..- 16, 503 | 45,816 |261,816 | 1,833 | 4,922 | 12, 584 343, 474 
Cartridge cases......-.------------~-------- 46 | 6,133 660 | 53,727 |........ 99 60, 665 
Auto radiators (unsweated). ...............|........ 28,000 E, WEE dances uiis 28, 606 
Electrotype shells..........................]|...-.... 24 17,3 MER Cur UM PE 2, 023 
Bronze.......... o QUEE 4,764 | 23, 657 856 20 | 2,191 | 12,582 44, 070 
Nickel sllvor........-... eo le ci leucis. 798 | 2,517 | 13, 691 286 81 9 : 

ow brass.............- porem NEN 2, 539 467 | 19,971 225 361 | 1,615 25, 178 
Aluminum bronze 112 5 Ü neos 49 135 810 
Low-grade scrap and residues. . ............ 118, 848 |303, 701 |........]........ 108 | 1,037 424, 474 


Lex cd d | An | AAA | An | AA 


302, 217 |609, 390 |331, 551 | 59,636 | 32,657 |138, 445 | 1, 473, 896 


2 American Metal Market, vol. 54, No. 83, Apr. 30, 1947, p. 2... 
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The primary producers treat principally blister copper produced 
from ore and concentrates. They also, however, consume copper 
bearing residues, refinery brass, unalloyed copper scrap, and blister 
produced from scrap. They consumed a total of 543,132 tons of 
copper-base scrap in 1947 compared with 368,475 tons used by the 
secondary smelters. Much of the scrap used by primary refiners was 
low-grade material. The furnace heats in a primary plant are so high 
that usually only the copper is recovered except where zinc and other 
metal can be extracted from the flue dust. In both 1946 and 1947 
primary producers consumed large quantities of battlefield shell cases 
on foreign account in addition to their normal use of domestic scrap. 
Of the 275,415 tons of refined copper produced from scrap in 1947, 
269,085 tons came from primary plants. 

The primary plants are usually integrated with mines, brass-and 
wire mills, and manufacturers of finished copper products and the 
organizations are so large that their operations are not seriously 
affected by minor market and business fluctuations. During 1947 
their influence was exerted to keep the price of copper from soaring to 
a point where its competitive position with other metals would be 
weakened when supply and demand became equalized. 

Data on transactions of scrap-metal dealers are available for the 
first quarter of 1947 only, because the dealer survey begun on a 
monthly basis in 1942 was discontinued March 31, 1947. Dealers 
shipped copper and brass scrap to consumers in the first 3 months of 
the year at an average of 58,389 tons a month compared with an 
average of 42,208 tons for 1946, but the 1947 average was probably 
not maintained after the first quarter of the year. Dealer trans- 
actions were probably larger in 1947 than in 1926 because scrap con- 
sumption—particularly old scrap consumption—increased. A large 
proportion of the new scrap used is segregated process scrap returned 
to consumers by generators without passing through the hands of 
dealers, but much of the old scrap used is first sorted and cleaned or 
concentrated by the dealers before being passed on to consumers. 

On June 25 the War Department announced that it had limited 
quantities of copper-base scrap for sale and, in compliance with 
amendment 2 to WAA Regulation 17, would be guided by recom- 
mendations of the Office of Materials Distribution, United States 
Department of Commerce, as to the buyers and quantities. These 
recommendations had the effect of channeling cartridge brass and 
gilding metal material to brass mills, wire mills, smelters, and refiners. 

Consumers’ stocks of copper-base alloy scrap and low-grade scrap 
increased in 1947, but their unalloyed scrap inventories decreased. 
Most of the unalloyed stocks were held by the secondary smelters and 
most of the low-grade by the refiners, but the brass mills were the chief 
repositories of the alloy scrap. | 
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Consumers’ stocks of purchased copper-base scrap in the United States at end 
of year, 1946-47, gross weight in short tons 


On hand— 
Scrap item WEE RIEN ee ee 
Dec. 31, 1946 | Dec. 31, 1947 
Ak Ne Re EE 23, 034 15, 830 
CODDer-Dase alloOY:.. casio errors eege 62, 622 72, 780 
Low-grade scrap and o EEN 38, 813 66, 936 


124, 469 155, 546 


There were substantial increases in the prices of nonferrous metals 
following removal of price ceilings on November 10, 1946; and these 
increases were reflected in higher prices for copper ‘and brass scrap, 
as well as for brass ingot and other products made from the scrap, 
in 1947 as compared with 1946. Dealers? buying prices for No. 1 
Heavy copper scrap opened in 1947 at 15.75 cents a pound, increased 
to 16.75 cents in April, dipped to 15.34 cents in July, and ended the 
year at 16.73 cents, the average for the 12 months being 16.16 cents. 
The price of composition scrap—the type most used by ingot makers— 
at the beginning of the year was 14.25 cents, it remained above 14 
cents through April, then declined, the low point for the year being 
reached at 11.01 cents in October. The price at the end of 1947 was 
12.25 cents and the average for the year 12.67 cents, or 2.56 cents 
higher than the average for 1946. 

Other restrictions on transactions in copper and brass scrap, which 
had remained in effect after price ceilings were lifted, were removed 
at the end of the first quarter of 1947, including amended Direction 
22 to Priorities Regulation 13, which ‘provided for the allocation of 
cartridge brass ingot, fired cartridge cases, and gilding metal forms 
from Army, Navy, and Maritime Commission sources by CPA, 
instead of having the material declared surplus to the WAA and 
distributed by that agency. Another order rescinded at this time 
was Direction 11 to PR 32, which placed certain restrictions on 
receipts of copper-base scrap by dealers. 


Brass and copper scrap imported into and exported from the United States, 1943-47, 
in short tons 


1943 1944 1945 1946 1947 
Imports: ! 
AA A 9, 102 6, 226 7, 127 24, 008 
pet copper...................... E 3, 002 1, 055 1, 348 1, 030 5, 957 
Brass e AAA a E EE : 6 38 421 1, 184 3, 157 
cdi eege Ee (3) 99 133 909 969 


1 Data include scrap copper imported for consumption but exclude material entering the country under 
ond. 
2 Less than 1 ton. 
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SECONDARY LEAD 


Operations in the secondary lead industry in 1947 reached the 
highest level ever recorded, with recovery of 511,970 short tons of 
lead valued at $146,423,420 compared with 392,787 tons valued at 
$65,988,216, reclaimed in 1946, a quantitative gain of 30 percent. 
Values were computed at 14.3 cents a pound in 1947 and 8.4 cents a 
pound in 1946, the average selling prices of all grades of primary 
lead exclusive of premium price payments. For the third successive 
year recovery of lead from scrap exceeded the production of refined 
primary lead from domestic ores and base bullion and for the second 
successive year exceeded domestic mine production. 


Secondary lead recovered in the United States, 1946—47, in short tons 


Secondary lead recovered Recoverable lead content of scrap 
Form of recovery 1946 1947 Kind of scrap processed 1946 1947 
As metal: New scrap: 
At primary plans 8, 013 15, 662 Lead base. 40, 625 60, 277 
At other olants 65, 691 95, 843 Copper-base 7,619 7,115 
73, 704 111, 505 48, 244 67, 392 
In antimonial lead 1.......... 193, 684 265, 935 || Old scrap: 
In other lead alloys........... 94, 653 103, 799 Battery-lead plates......... 215, 657 273, 952 
In copper-base alloys......... 30, 101 30, 137 All other lead-base.......... 111, 787 151, 111 
In tin-base alloys. ............ 645 594 dei al Dase EE 17, 074 19, 
TT EEN 


319, 083 400, 465 
392, 787 511, 970 


344, 543 444, 578 
392, 787 511, 970 


1 Includes 33,850 tons of lead recovered in antimonial lead from secondary sources at primary plants in 
1946 and 56,456 tons in 1947. 


Production of soft lead from scrap increased from 76,150 tons in 
1946 to 112,664 tons in 1947, a gain of 48 percent. The secondary 
lead content of antimonial lead produced increased 37 percent, from 
193,684 to 265,935 tons. Secondary lead recovered in solder increased 
substantially for the second year, advancing from 24,918 tons in 1946 
to 35,881 tons in 1947. Production of type metals, however, declined, 
the secondary content decreasing from 36,725 to 33,330 tons. Total 
production of the secondary lead industry increased considerably; 
but the increase came entirely from greater use of scrap, for reporting 
companies revealed a 23-percent decrease in the use of primary metal, 
continuing for the third successive year a declining use of primary 
metals in secondary lead products. | 
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Shipments ! of secondary lead, tin, and lead- and tin-alloy products in the United 
States in 1947, gross weight in short tons 


Secondary metal content 


weight of (=== RAR 
product Lead Tin | Antimony | Copper 
Refined pig lead.._..-.---------------------------- 107,017 | 107,017 |_.--------|------------]---------- 
Remelt lead one. oa ne te 4, 634 dl A A S See 
Lead E ee 1, 013 300) E, PUERUM DENNIS 
112,664 | 111,505 | LL 
Refined pig On... 3.107 EEN 3.101 A (ee nee eius 
Hemelt tin... o o e 147 Ve KL eee eae nee EE 
jin (0) | ERREUR M EE, IM IE. AA EA NAAA 
$314 EE Dy DO 7 A A 
Lead and tin alloys: 
Antimonial lead............................... 293,811 | 265, 935 334 16, 638 
Common babbitt_.......-.....---------------- 39,535 | 30,374 1, 511 2, 390 29 
Genuine babbitt 22-22 _- 2, 825 206 613 119 55 
Other tin Dabbitte 2 2 c cL LL 1, 541 388 14 
leegent , 025 35, 881 6, 315 357 
d'Re RT 2 ons ceca Se ce eee 41, 280 33, 330 2, 009 3, 313 3 
Miscellaneous lead-tin alloys. .. ............... 7, 114 4, 003 189 EE 
454,131 | 370,117 | 11, 206 22, 934 134 
Composition foil... ooo... 453 211 63 50 |---------- 
Tin content of chemical products------------------ 545 |---------- A aa 


571,107 | 481,833 | 15,108 22, 084 134 
| i | 


1 Most of the figures herein represent shipments rather than production of the items involved. However 
it has been necessary to record actual production figures in some instances where the information is secured 


from reports on that basis. 
2 Difference between gross weight of products and secondary metal content represents added primary 


metals or impurity content. 


Ás in previous years, antimonial lead was the principal product of 
secondary lead smelters, comprising 51 percent of the total output in 
1947. This was to be expected because battery lead plates, which 
contain an average of 4.5 percent recoverable antimony, constituted 
61 percent of the scrap consumed by secondary plants during the 
year. However, refined lead can be produced at secondary plants as 
practicably as at primary smelters. When refined lead is produced 
from antimonial lead scrap, the process is called softening. The 
antimony rises to the top of the melt and is removed as a high-anti- 
mony lead dross which can be used to provide the antimony content 
products such as type metals and babbitt, as well as battery lead 
plates. | 

As it is possible to produce refined lead at secondary as well as 
primary plants, the two types of plants are competitors in the same 
market, and any change in the scale of operations of one group is 
apt to be reflected in the activities of the other. Production at second- 
ary lead smelters decreased steadily for 4 months in 1947 beginning 
in May and ending in August. Plant shut-downs for repairs and 
vacations occurred at this time, but business conditions also contrib- 
uted to the decrease. Several authorities expressed the opinion that 
supply and demand for lead had reached a state of equilibrium. 
Nevertheless, output of secondary lead products reached the highest 
level of the year in the last quarter. Secondary recovery of lead could 
drop back from the high 1947 rate to a more normal figure in 1948 or 
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1949; but, in view of the limited national ore reserves and the prospec- 
tive large supply of battery-lead scrap, a large decrease seemed 
unlikely. | | 

Of the total secondary lead recovered, 485,301 short tons were 
reclaimed from lead- and tin-base scrap, whereas the remaining 26,609 
tons were contained in secondary brass and bronze and reclaimed by 
remelting copper-base scrap. In all, 3,528 tons of lead in lead-base 
scrap were added to brass and bronze to bring the total recovery of 
secondary lead in this type of product to 30,137 tons. | 


Consumption of purchased lead scrap in the United States in 1947, gross weight 
in short tons 


Remelters, smelters, Manufacturers and ; 
8 it and refiners foundries Total 
crap item AE NER DRE RU ARN: saap 
Solt EE, EEN 72. 
Hard ET WEE EEN 21, 049 
Cable lead <i et A A 
Battery-lead pnlateg.. cc. ccce. |. 2 cc 22 411,088 
ixed common babbitt. ......... 2222 c. | Lc c Lll. ; 
Solder and tinny Jead. |... --....- 10, 965: 
e cl es A AAA 05 441 18, 146 
Dross and residues.......................... 93, 111 
671, 282 


The quantity of lead-base scrap consumed in 1947 totaled 671,282 
tons, an increase of 32 percent over 1946 and the highest quantity ever 
reported processed. Treatment of battery-lead plates rose 87,474 tons 
over the preceding year, cable lead 6,378 tons, soft lead 28,285 tons, 
common babbitt 5,069 tons, solder and tinny lead 2,311 tons, and 
drosses and residues 33,980 tons. "Treatment of all grades of scrap was 
high through the first 6 months of the year, slumped slightly in the 
summer months, and attained the highest level of the year in the last 
quarter. 

The year was comparatively free of labor-management difficulties; 
but despite this, and the high rate of secondary production, constantly 
increasing demand for lead in industrial uses could not be entirely 
met. Inventories of lead held by the Office of Metals Reserve were 
too low to be of great help, but they were reduced during the year 
from 45,493 tons at the end of 1946 to 4,996 tons on December 31, 1947. 

Percentage metals circulated in pig form among remelters, smelters, 
and refiners in 1947 totaled 62,670 short tons, consisting of 5,412 tons 
of solder, 5,100 tons of lead-base babbitt, 17,569 tons of soft lead, 
32,245 tons of antimonial lead, 2,058 tons of type metals, 205 tons of 
cable lead, 18 tons of tinny lead, 61jtons of,remelt tin, and 2 tons of 
pewter. | 

The high rate of consumption throughout most of the year, together 
with insufficient supplies, forced smelters’ stocks of lead scrap down- 
ward during the last 10 months. Stocks rose from 94,929 tons on 
January 1, to 101,277 tons on February 28 and thereafter declined 
consistently each month to a total of 56,929 tons on December 31. 
The reduction was evident in drosses and residues as well as in battery- 
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lead plates and solid metal scrap. Smelters’ stocks of secondary pig, 
bar, and ingot also dropped during the year, from 27,782 to 22,591 tons. 

Lead scrap consumed is predominantly old scrap, the new scrap 
consisting largely of dross and residues which makes up only 10 to 15 
percent of the total used. This percentage increases when the 
smelters increase their softening operations. Such plant-scrap items 
as lead clippings, borings, and turnings are virtually nonexistent. 

In 1947, 86 percent of the lead scrap used was old scrap and, of the 
old scrap, battery-lead plates made up 71 percent. With the number 
of old batteries entering the lead scrap market depending to a great 
extent on the number of automobiles in use, a good supply of battery- 
lead plate scrap seemed assured for an indefinite period. 


Consumers’ stocks of purchased lead-base scrap in the United States at end of 
year, 1946-47, gross weight in short tons 


On hand— 
Scrap item A 
Dec. 31, 1946 | Dec. 31, 1947 
Unalloyed Jet eer ee See 4, 043 2, 878 
Lead- POU EE 57, 679 33, 388 
Drosses and residueg LLL Lll eee ene , 207 20, 663 
94, 929 56, 929 


After price controls on lead were lifted in November 1946, the price 
increased to 10.50 cents a pound and toward the end of the year in- 
ereased again to 12.55 cents a pound, the highest price on record. 
However, on January 7, 1947, the quotation was established at 13 
cents; near the end of February another increase raised the price to 


14.00 cents; and on March 3 the price advanced again, this time to 


15.00 cents. A closer relationship in the demand-supply situation 
with a lower price for lead in the last quarter was freely predicted 
during the summer but did not materialize, and the 15-cent price 
continued throughout the remainder of the year. With each price 
rise for primary metal, scrap and secondary prices were adjusted 
accordingly. Scrap-metal dealers’ prices for heavy-lead scrap at 
New York averaged 11.44 cents a pound in the first month of 1947, 
rose to 12.50 cents in April, then declined to a low of 10.84 cents in 
July and increased to 12.00 cents in December, the average price for 
the year being 11.72 cents. The prices paid by dealers for old battery- 
lead plates followed a parallel course to those for heavy-lead scrap, 
opening the year at 6.00 cents a pound, rising to 7.75 cents in April, 
falling to 6.00 cents in July, and closing in December at 7.00 cents. 

Smelter and dealer inventory control of scrap lead remained under 
Civilian Production Administration surveillance through March 1947, 
at which time all control was revoked and an entirely free market 
reestablished. In January, CPA lifted restrictions on the sale of 
WAA surplus battery lead scrap, antimonial lead, and solder. For- 
merly such surplus material had been sold to smelters and refiners 
only, because under CPA restrictions most of it needed reprocessing. 

Imports of lead scrap increased from 3,959 tons (revised, lead con- 
tent) to 18,155 tons (lead content) in 1947. 


$ 
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SECONDARY MAGNESIUM 


Secondary magnesium (including alloying ingredients) recovered 
from scrap in 1947 totaled 9,503 short tons valued at $3,896,230 com- ` 
pared with 5,117 short tons in 1946 valued at $2,097,970. Values 
were calculated for both years at 20.50 cents a pound—the price of 
magnesium since January 1943. Primary production in 1947 was 
12,344 tons; but only 7,008 tons of this was consumed, the rest being 
stocked for lack of a market, whereas a high percentage of the magne- 
sium recovered from scrap was consumed in castings or otherwise. 

The percentage of secondary magnesium reclaimed from old scrap 
increased from 24 percent of the total in 1946 to 48 percent of the total 
in 1947, because more of the magnesium scrap castings consumed were 
old—71 percent compared with 26 percent in 1946. The increased 
recovery of secondary magnesium from old aluminum-base scrap was 
caused by the increase in aircraft-scrap consumption from 104,945 
tons in 1946 to 149,141 tons in 1947. This scrap contained about 1 
percent of recoverable magnesium. It was used by secondary smelters 
to make aluminum ingot, which accounts for the increase in secondary 
magnesium recovered in aluminum alloys from 1,218 tons in 1946 to 
1,883 tons in 1947. The increased recovery of magnesium from new 
scrap in 1947, although not as great as from old scrap, was substantial 
and amounted to 1,000 tons or 26 percent. 


Secondary magnesium recovered in the United States, 1946-47, in short tons 


Secondary magnesium recovered Recoverable magnesium-alloy content of scrap 
Form of recovery 1946 1947 Kind of scrap processed 1046 1947 
Magnesium-alloy ingot! (gross New scrap: Magnesium-base..... 3,907 | 4,907 
Weight) o2 oue es ee 2, 506 5, 138 p 
Magnesium-alloy castings (gross | 9, 907 4, 907 
AAA a AA AAA 1, 145 1, 377 
Magnesium-alloy shapes.......... 136 85 || Old scrap: 
aluminum alloys. ............. 1, 218 1, 883 Magnesium-base. ............ 2 3, 622 
In zinc alloeg ------------- 4 Aluminum-base. ............. 578 974 
In other alloys...................- P A ANN 
Chemical and incendiary uses. ... 106 199 1, 210 4, 596 
Cathodic protection... 818 Eed € 
5,117 9, 503 
5,117 9, 503 


1 Figures include secondary magnesium incorporated in primary magnesium ingot. 


Secondary smelters produced 3,933 tons of secondary magnesium 
alloy ingot in 1947 compared with 2,063 tons in 1946 and disposed of all 
of it except 178 tons, the net increase in their inventories. The re- 
maining 1,205 tons of the 5,138 tons of secondary magnesium recovered 
in magnesium-alloy ingot was incorporated in primary magnesium 
ingot. 

A growing use for magnesium is to protect other metals against gal- 
vanic corrosion. For example, a magnesium bar, placed near a pipe 
line and connected to it by a copper wire, acts as an anode, being 
preferentially corroded by the circulating ground water. Engineers 
of the Dow Chemical Co.? explain the theory of cathodic protection in 


3 Ki MERE Protection of Pipelines: Chemical and Engineering News, vol. 23, No. 11, June 10, 1945, pp. 
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this way: Corrosion of metal surfaces in the presence of moisture is 
chiefly electrolytic. This corrosive attack may be greatly reduced or 
prevented by using an expendable and replaceable anode which, con- 
nected to the pipe, reduces the rate of solution of its anodic areas. A 
variation of this use is the installation of magnesium anodes in steel 
hot-water tanks; the magnesium dissolves before the steel and can be 
replaced when necessary. Of the secondary magnesium recovered in 
1947, 818 tons was used for these purposes, whereas in previous years 
the quantity thus reported was insufficient to warrant a separate item 
in the recovery table. 

Consumption of cast magnesium scrap was 113 percent higher in 
1947 than in 1946 and that of solid wrought scrap 148 percent higher. 
In contrast, the quantity of borings, grindings, drosses, etc., treated 
decreased 40 percent.  Borings, grindings, and other magnesium fines 
are not popular types of scrap because of the fire hazard involved in 
storing them. 


Stocks and consumption of magnesium scrap in the United States in 1947, gross 
weight in short tons 


On hand— 5 " 
] O | Consumption 
Scrap item during 1947 
Dec. 31, 1946 | Dec. 31, 1947 

e Tero Mae. -—-—-—-—————Á— ÉÓ— 8, 350 3, 659 5, 545 
Solid Mus E o A E E AEA EE 1, 598 638 3, 131 
Borings, grindings, drosses, ete..........------------------.--- 292 300 744 
5, 240 4, 597 9, 420 


Dealers’ buying prices for magnesium scrap were not normally 
listed in the trade journals in 1947, but considerable quantities of 
segregated cast scrap were purchased at 10 to 12 cents a pound by one 
large user and of unsegregated solids at 6 cents à pound by another. 
The price of remelt magnesium ingot, which had risen during 1946 
from 15.75 cents to 18 to 18.50 cents & pound (carload lots), remained 
at 18 to 18.50 cents throughout 1947. The lower prices in the first 
part of 1946 were caused by the presence in the market of large 
quantities of contract termination scrap and ingot, and stocks of 
magnesium in various forms held by several Government agencies. 
Consumption of the light metal for military purposes had been sharply 
curtailed; and civilian use had not taken its place, as had been the case 
with aluminum. Much of the surplus scrap-magnesium stocks were 
still in the hands of Government agencies in 1947. The army in par- 
ticular had a large supply of magnesium incendiary bomb bodies which 
were rendered obsolete with the ending of the war and which needed 
processing to make them safe for storage. By the end of 1947 these 
and other Government stocks of magnesium scrap were being trans- 
ferred to the national strategic stock pile. 

Although magnesium was consumed in much smaller quantities 
in 1947 than any of the four major nonferrous metals, it has qualities 
that may make it more of a competitor in future. Reserves of mag- 
nesium in sea water, which is the only.raw material from which the 
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primary metal is at present being extracted, are unlimited. Mag- 
nesium is lighter than any other common metal. Disadvantages are 
its strong chemical reactivity and comparatively weak physical char- 
acteristics. The future of the metal appears to lie in the possibil- 
ities of finding suitable alloying ingredients and metallurgical treat- 
ment that will provide strength and resistance to chemical action. 


SECONDARY NICKEL 


The recovery of secondary nickel from nonferrous scrap in 1947 
totaled 9,541 short tons, valued at $7,188,189, an increase of 16 per- 
cent over the 8,248 tons valued at $5,801,643 recovered in 1946. 
The total value was calculated at 37.67 cents & pound in 1947 and 35.17 
cents in 1946, the average spot-delivery prices for electrolytic nickel 
in the two years. The increased recovery in 1947 was due to increased 
secondary nickel content in brass mill products, in monel metal ingot 
and brass ingot, and in secondary nickel recovered as a constituent of 
iron and steel castings and of sheet steel (including stainless steel). 
Only. the nickel recovered from nonferrous scrap was recorded. "The 
nickel contained in the steel or iron scrap consumed was not measured. 


Secondary nickel (nonferrous) recovered in the United States, 1946—47, in short tons 


Secondary nickel recovered Recoverable nickel content of scrap 
Form of recovery 1946 1947 Kind of scrap processed 1946 1947 
AS Metal nots ose eee ceased 299 121 || New scrap: 

In nickel-base alloys.............- 906 2, 000 Nickel-base..................... 3, 190 3, 750 
In copper-base alloys. ............ 3, 039 3, 202 Copper-base 1, 727 2, 447 
In aluminum-base alloys......... 916 537 Aluminum-base. ............... 666 537 
In lead-base alloys................ 12 13 | a ener 
In cast iron and steel! 1, 225 1, 843 5, 583 6, 734 

In chemical compounds... ......- 1, 851 1, 765 == 

— — —— || Old scrap: 

8, 248 9, 541 Nickel-base..................... 1, 911 1, 949 
Copper-base.................... 496 433 
Aluminum-base...............- 250 418 
Lead-base. ......... ás 8 7 
2, 665 2, 807 
8, 248 9, 541 


1 Includes only nonferrous nickel scrap added to cast iron and steel. 


The production of secondary monel metal pig, shot, and castings— 
which more than doubled in 1946—again showed a substantial gair 
in 1947 when 1,922 tons were produced compared with 1,191 in 1946. 
Output of copper-nickel pig and shot declined from 350 tons averaging 
51 percent nickel in 1946 to 279 tons in 1947, but the nickel content 
in the latter year was 55 percent. Recovery of nickel from scrap in 
all nickel-base alloys, mostly monel metal, increased from 906 tons 
in 1946 to 2,000 tons in 1947 and in iron and steel from 1,225 tons 
in 1946 to 1,843 tons in 1947. Recovery in copper-base alloys in- 
creased moderately. Recovery of secondary nickel in the other items 
listed in the table except lead-base alloys, and including chemical 
compounds, aluminum-base alloys, and unalloyed nickel, decreased, 
but the total decrease in all these items together was only 642 tons. 
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Consumption of nickel scrap totaled 27,001 tons in 1947 compared 
with 23,192 tons in 1946, and all items except residues participated in 
the general increase. The largest item—nickel silver—had the biggest 
increase, 3,592 tons or 26 percent. This scrap contains about 64 per- 
cent copper, 19 percent zinc, and 17 percent nickel. Containing more 
copper than anything else, it is copper-base scrap, and is shown in 
the nickel-scrap consumption table only because it is such an important 
source of secondary nickel. It also appears in the copper-scrap con- 
sumption table and to that extent the copper- and nickel-scrap figures 
- duplicated. However, there is no duplication in the recovery 
tables. 


Consumption of purchased nickel scrap in the United States in 1947, gross weight 
in short tons 


Remelters, smelters, Manufaeturers and 
and refiners foundries Total 
Serap item re SE 
New scrap | Old scrap | New scrap | Old scrap 
EECH A 239 68 1,159 255 1, 721 
Monel Metal .--------- --------------------- 501 1,859 2, 412 440 i 
Nickel silver..................- a ot 798 2, 517 13, 772 295 17, 382 
Miscellaneous nickel alloys... ..............- 98 1.2.29 s Csoe | tasas o nae 1 37 
Nickel residues. ....................... EE 222 AE 2, 033 394 2, 649 
1, 796 4, 444 19, 376 1, 385 27, 001 


The United States has no nickel mines and only a few hundred tons 
of primary production annually, as a byproduct of copper refining. 
The chief domestic source of nickel is the secondary metal, but most 
of the nickel used in this country comes from foreign sources. The 
spot-delivery price of Grade F nickel ingots and shot in 10,000-pound 
lots at New York remained at 37.67 cents a pound throughout 1947, 
but prices of scrap had trended downward. Dealers” buying prices 
in New York were quoted at 20.50 cents a pound for nickel sheet and 
clips and 15 cents a pound for monel clips for the first 5 months of the 
year. In June they declined to 19 and 14 cents, respectively, and 
decreased again on September 1 to 17 and 12.50 cents, where they 
remained for the rest of the year. 

No imports of nickel-bearing scrap were reported in 1946 or 1947, 
but exports in 1947 totaled 8,424 short tons compared with 5,597 
tons in 1946 and 2,287 tons in 1945. 


Consumers’ stocks of purchased nonferrous nickel scrap ! in the United States at 
end of year, 1946—47, gross weight in short tons 


On hand— 
Scrap item SS 
Dec. 31, 1946 | Dec. 31, 1947 
Unaloyed nickel ege e eier 225 488 
Nonferrous nickel alloys.... ............ Ee 3.055 3, 233 
Nickel TeSldU68. 22. 2. ucoincuiueloc bte on destoluequlcu Mi ee ee ee 1,911 2, 032 
6,191 5, 753 


! Includes nickel-silver scrap. 
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SECONDARY TIN 


Recovery of secondary tin from scrap in 1947 gained 9 percent to 
total 30,054 short tons valued at $46,848,175 compared with 27,671 
tons valued at $30,205,663 in 1946. Values were computed at an 
average price of 52 cents in 1946 and 77.94 cents in 1947. 

Detinning plants produced 3,046 short tons of pig tin from old 
tin cans and new tin-plate clippings and 98 tons from tin-base scrap. 
Recovery as metal at secondary smelters was 145 tons, making a 
total recovery of 3,289 tons of unalloyed tin from scrap, a 12-percent 
gain over 1946. Recovery in lead-base alloys and in tin babbitt 
decreased, but recovery in solder gained 27 percent and also increased 
in chemical compounds and in brass and bronze. Shipments of 
secondary tin and lead-tin alloys are presented in a table in the 
Lead section of this chapter. 


Secondary tin recovered in the United States, 1946—47, in short tons 


Secondary tin recovered Recoverable tin content of scrap 
Form of recovery 1946 1947 Kind of scrap processed 1946 1947 
As metal: New scrap: 
At detinning plants. ......... 2, 779 3, 144 Tin plate....................- 2, 884 3, 313 
At other plants............... 159 145 Tin-base...................... , 580 2, 356 
Lead-base. ..................- 2, 122 
2, 938 3, 289 Copper-base.................- 3, 375 3, 204 
In Soler ... 22) 0522s 4, 975 6, 315 10,119 | 11,055 
In tin babbitt...................- 981 848 
In chemical compounds. ......... 404 545 || Old scrap: l 
In lead-base alloys................ 4, 146 4, 106 Tin O8n8...-..2 ie e neLiziee 200 | - 134 
In brass and bronze. 14,227 | 14,951 Tin-base....------------------ 3, 101 2, 887 
Lead-base. ..................- 4, 239 5,318 
24, 733 | 26, 765 Copper-base..................- 9,952 | 10,660 
27,671 | 30, 054 17,552 | 18,999 
27,671 | 30,054 


Consumption of tin-base scrap increased 19 percent over 1940, 
but the increase came almost entirely from greater use of residues 
and drosses. Slightly more block-tin pipe and pewter scrap were 
consumed, but use of high-tin babbitt dropped 17 percent. From 
lead-bearing scrap, two companies produced 64 tons of tin in chemi- 
cal residues which were later reduced to pig tin at detinning plants. 


> 


Consumption of purchased tin scrap in the United States‘in,1947, gross weight 


in short tons 


Remelters, smelters, Manufacturers and 

and refiners foundries Total 

Scrap item AA | serap 

used 

New scrap | Old scrap | New scrap | Old scrap i 

Block-tin pipe, scrap, and foil. ..............]...........- 847 6 101 954 
Tin scruff and drosSs-..-----------------2---- 3, 256 |............ De, Ge 3, 256 
NO: I DO E EE 128. E 1 129 
High-tin babbitt............................|.--........- 2,138 Eeer 61 2, 199 
Hesldu68...... uc eee dee 882 |... ses A 883 


4, 138 3, 113 7 163 7, 421 
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The supply of tin in 1947 was not considered to allow uncontrolled 
use; consequently, War Production Board General Preference Order 
M-43, which restricted uses of tin and provided for allocation, was 
continued, as was Government import purchase of nearly all tin 
entered from abroad. Secondary tin and tin-bearing alloys had been 
brought under the order in 1946 and remained so throughout 1947. 
On August 5 the Office of Material Distribution amended the order, 
removing restrictions on the tin content of solder for specified refrigera- 
tion and motor uses and permitting production and unlimited use of 
tin tetrachloride from low-grade drosses and scrap metal. 


Consumers’ stocks of purchased tin-base scrap in the United States at end of 
year, 1946-47, gross weight in short tons 


On hand 
Scrap item A a 
Dec. 31, 1946 | Dec. 31, 1947 
Unalloved tora psccios iio paseis canas 86 145 
"Tin-Dase pii, EMMA A A A ——— 299 445 


Drosses and residues...........--.----------------------------------- Eege 1, 414 467 


Smelters’ stocks of tin-base scrap dropped 41 percent in 1947, 
entirely in drosses and residues. Unalloyed tin and tin-base alloy 
inventories gained 69 and 49 percent, respectively. Price rises for 
primary tin directly affected the price of scrap block-tin pipe and tin- 
bearing alloys. Dealers’ buying price on block-tin-pipe scrap was 
61 cents during the first 3 months, advanced to 66.91 in April, rose 
again to 67.50 cents the following month, and remained there until 
December, when it increased to 70.23 cents a pound, each rise following 
an increase in the price of primary tin. 

Detinning Plants.—Seven detinning plants reported operations in 
1947: Johnson & Jennings Co., Cleveland, Ohio; Metal & Thermit 
Corp., South San Francisco, Calif., East Chicago, Ind., and Carteret, 
N. J.; Standard Metal Refining Co., Baltimore, Md.; and the Vulcan 
Detinning Co., Sewaren, N. J., and Neville Island, Pittsburgh, Pa. 

The recovery of secondary tin at detinning plants, as metal and in 
chemical compounds, gained 10 percent in 1947 over that in 1940. 
Thus, the declining trend in detinner operations that had been evident 
since 1942 despite the wartime salvage program of-old tin cans, was 
arrested by the increasing quantity of new tin-plate clippings avail- 
able for treatment. Recovery of tin from new clippings and old tin- 
coated containers totaled 3,447 short tons in 1947, compared with 
3,144 tons in 1946 and 3,981 tons in 1945. Of the 3,447 short tons of 
tin recovered, 3,046 tons were reclaimed as metal in the form of pigs 
and anodes, and 401 tons in the form of tin compounds. 

All of the gain was in tin recovered from new clippings, which in- 
creased from 2,884 tons in 1946 to 3,313 tons in 1947, or 15 percent. 
Tin recovered from old cans dropped from 260 tons in 1946 to 134 
tons in 1947, a loss of 48 percent. A total of 320,907 long tons of 
clean tinplate clippings was made available to detinners last year, 
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compared with 249,813 tons in 1946; but the quantity of old cans 
treated declined to only 16,741 tons in 1947, compared with 28,434 
tons in the preceding year and a peak use of 175,870 tons in 1943. 


Secondary tin recovered at detinning plants in the United States, 1946—47 


1946 1947 
Scrap treated: 
Clean tin Plato. ccoo do eee long tons.. 249, 813 820, 907 
Old tin-coated eoptalnerg 22 2. LL LLL cL LL LL Lll... do.... 28, 434 16, 741 
278, 247 337, 648 
Tin recovered from new tin-plate clippings........................... short tons... 2, 884 3, 313 
Tin recovered from old tin-coated containers.............................. do.... 200 134 
| 3, 144 9, 447 
Tin recovered as metal... +--+ short tons... 12,772| | 138,046 
Tin recovered in compounds..............--...--.------------------------ do.... 372 401 
1 3, 144 1 3, 447 
Weight of tin compounds produced......................... E short tons.. 757 780 
Average quantity of tin recovered per long ton of clean tin-plate scrap used, 
` ` oun 23. 09 20. 65 
Average quantity of tin recovered per long ton of old tin-coated containers 
MISO E pounds.. 18. 33 16. 02 
Average delivered cost of clean tin-plate scrap-..-.--.--------------- per long Lon. $14, 37 $29. 43 
Average delivered cost of old tin-coated containers......................... do.... $13. 98 $22. 37 


1 Includes a small tonnage of pig tin of less than standard purity and, consequently, subject to further 
refining or alloying. M 

2 Recovery from tin-plate clippings and old containers only. In addition, detinners recovered 30 tons of 
tin as metal and 8 tons of tin in compounds from tin-base scrap and residues in 1946, and 98 tons of tin as 
metal and 80 tons of tin in compounds from these sources in 1947. 


The average quantity of tin recovered per long ton of clean tin- 
plate scrap used declined from 23.09 pounds in 1946 to 20.65 pounds 
in 1947; the 1947 figure indicates clearly the growing proportion of 
electrolytic tinplate being produced, with the consequent thinner 
average coating of tin on new clippings. The average quantity of tin 
recovered per long ton of old tin-coated containers used declined 
further to 16.02 pounds in 1947, compared with 18.33 pounds in the 
preceding year. | 

In addition to the tin from tin-plate clippings and old cans, de- 
tinners recovered 98 short tons of tin as metal and 80 short tons of 
tin in compounds from the treatment of white-metal scrap and chemi- 
cal residues in 1947. The recovery from comparable operations in 
1946 was 30 short tons of tin as metal and 8 tons of tin in compounds. 

Imports of tin-plate scrap increased from 24,530 long tons in 1946 
to 30,797 tons in 1947. Exports of terne-plate scrap, circles, waste- 
waste, and clippings more than doubled from 11,451 to 26,558 tons 


in 1947. 
| SECONDARY ZINC 


Secondary zinc recovered in 1947 from purchased scrap and residues 
totaled 310,793 short tons, with a value of $66,509,702, calculated at 
10.7 cents a pound—the average selling price for the year of all grades 
of refined zinc, not including bonuses paid by the Office of Metals 
Reserve under the Premium Price Plan. This total was 3 percent 
higher than in 1946, when 300,682 tons with a value of $53,521,396 
at 8.9 cents a pound were recovered. , 

840890—49——6 
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Secondary zinc recovered in the United States, 1946-47, in short tons 


Secondary zinc recovered Recoverable zinc content of scrap 
Form of recovery 1947 Kind of scrap processed 1946 1947 
As metal: New scrap: 
By distillation: Zinc-base................. 115, 245 134, 092 
ab zinc............. 58, 987 Copper-base.............. 107, 548 101, 185 
Zinc dust............. 27, 770 Aluminum-base.......... 
By remelting............. 10, 356 
223, 459 235, 814 
97, 113 
Old scrap 
In zinc-base alloys............ 10, 383 Zinc-base................. 27, 690 29, 262 
In brass and bronze. ......... 146, 866 Copper-base.. ............ 49, 336 45, 356 
In aluminum-base alloys 906 um-base.......... 197 301 
In chemical products: 
Zinc oxide (lead free)..... 18, 402 77, 223 74, 979 
c sulfate............... 4, 249 
Zinc chloride. ............ 13, 959 300, 682 310, 793 
Lithopone...............- 17,888 || 
aneous............ 1, 027 
213, 680 
310, 793 


It may be said of secondary aluminum, copper, and lead that each is 
recovered chiefly from scrap, of which it is the chief constituent. A 
large proportion of secondary zinc, however, is reclaimed from brass 
scrap; in years when munition manufacture is large or when battlefield 
scrap is plentiful over 50 percent comes from that source. By 1947 
scrap resulting from military activity had been largely consumed, so 
that recovery of zinc from copper-base scrap, for the first time since 
before the war, fell below that from zinc-base scrap. | 

Itis also true that more zinc is recovered from both new copper-base 
scrap and new zinc-basescrap than from old. More zincisreclaimed from 
the former because new brass scrap is apt to be segregated and goes to 
the brass mills which recover both its zinc and copper, whereas old brass 
scrap is apt to be unsegregated and a large part of it is sold as refinery 
brass to copper refiners who do not recover the zinc. A large percent- 
age of zinc scrap is residue scrap which is classed as new whether 
resulting from consumption of primary metal or scrap. "Thus the 
recovery of zinc from new scrap 1s greater than that from old. 

Recovery of zinc in redistilled slab increased from 44,139 tons in 1946 
to 58,987 tons in 1947, and recovery from scrap in lead-free zinc 
oxide was 18,402 tons or 66 percent more than in 1946. Most lead- 
free zinc oxide is made from ore, only 10 percent having been produced 
from scrap in 1946 and 12 percent in 1947. The fact that more scrap 
was used for this purpose in 1947 indicates that enough ore was not 
available. Secondary zinc reclaimed in brass and bronze declined 
from 163,374 tons.in 1946 to 146,866 tons in 1947. 

The production of secondary zinc and zinc-alloy products increased 
from 138,195 tons in 1946 to 165,252 tons in 1947 owing to increased 
output of the three major items: Redistilled slab, zinc dust, and zinc 
in chemical products. The 55,525 tons of zinc recovered from scrap 
in chemical products was only 3,462 tons less than that reclaimed in 
redistilled slab, the biggest item, and was three times as large as the 
recovery of secondary copper in chemicals. 
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Production of secondary zinc and zinc-alloy products in the United States, 1943-47, 
gross weight in short tons | 


Products 1943 1944 1945 1046 1947 

Redistilled slab 2in¢@s. eeneg 48, 215 | 49,037 | 49, 242 | 44,516 | 59, 542 
EE 22, 23, 23,892 | 26,002 | 28,334 
Remelt spelter 1.................. 22. c cc LL LL LLL eee 7,406 | 7,741 | 8,090 | 8,212 7, 443 
Remelt die-cast slab. 2, 641 ,760 | 4,727 | 7,829 8, 595 
Zinc-die and die-casting alloys.................................- 2,617 | 1,786 | 2,281 | 3,002 2, 608 
Galvanizing stock. ............... c Lll lll LL lll ll Ll ll 591 594 701 876 774 
ARA A A 909 | 1,737 | 3,054 | 2,729 2, 341 

| 45,029 | 55, 525 


Secondary zinc in chemical products_.................-...-.-.- 31, 610 | 36, 738 | 41, 866 
1 Contains small tonnages of zinc anodes. 


Zinc scrap was consumed by 22 distillers in 1947. Of these 11 
made only redistilled slab, 6 made only zinc dust, and the other 5 
made both slab and dust. Production of heavy zinc chemicals. was 
carried on in 32 plants. In addition to the distillers and chemical 
plants, 78 secondary smelters, die casters, galvanizers, and miscel- 
laneous remelters were covered by the monthly zinc-scrap survey, 
and these 132 plants accounted for over 95 percent of the total re- 
covery of secondary zinc from zinc-base scrap by all plants, including 
those reporting only on an annual basis. | 

Zinc-base scrap consumption totaled 243,521 tons in 1947—36,645 
tons more than in 1946. Monthly consumption was steadier than 
was the case with copper and aluminum scrap and reached record 
heights for 3 months 1n succession, the highest being 21,537 tons in 
May. ‘There was no sustained decline in use of zinc scrap as there 
was of aluminum and copper scrap in the first half of the year. Con- 
sumption of the unalloyed metallic zinc scrap items and of die-cast 
and die-casting scrap (alloys of zinc with aluminum and copper) was 
about the same as in 1946, but consumption of the residue types of 
scrap increased substantially, use of skimmings, dross, and flue dust and 
residues totaling 86,168 tons, 57,453 tons, and 55,474 tons, respec- 
tively, in 1947, and 75,974 tons, 50,547 tons, and 37,578 tons in 1946. 


Consumption of purchased zinc scrap in the United States in 1947, gross weight 
in short tons 


Remelters, smelters, Manufacturers and 


and refiners foundries Total 
Scrap item E, E |) Crap 
used 
New scrap | Old scrap | New scrap | Old scrap 
OHDDIBES.: oo ocu cee a 4, 556 |.........-.- 4,228 |............ 8 
Shée A AAA eR Drache eure secs 5, 688 }|------------ 5, 732 
te dal Sees D E A ai e 53, 620. 1, 849 -——— 39 548 186 8d 035 
immings and ashes........................ 4020 I5 ous cause , 548 |-...-..--..- 
A A A A A capis 57,376 |............ Uf E EE 57, 453 
Dio castings. c O A , 852 427 21, 588 
Rod and die A E ¿E MA AAA , 28 
Flue dust and residues. . .................... 28,837 |.....-.....- 20, 637 |...........- 55, 474 


A | EE ED | AAA | eee d AA 


144, 389 34, 076 63, 917 539 243, 521 
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Zinc-base byproduct residues are new scrap, but they are not 
what is known as run-around scrap like clippings, borings, and turn- 
ings. They cannot, in general, be treated in the plant where they are 
generated. Dross, a byproduct of galvanizing, is sold to producers of 
zinc dust or redistilled slab. Skimmings are also generated by gal- 
vanizers and by remelters. They are consumed by distillers or at 
zinc chemical plants. Chemical residues are chiefly zinc carbonate 
and oxide fines resulting from production of sodium hydrosulfite from 
zinc dust. ‘They are sometimes processed into high-grade zinc oxide 
at the plant of generation and sometimes shipped to other chemical 
plants or to smelters. Zinc flue dust is generated mainly by brass- 
ingot makers. It is mixed with ore and distilled or it can be used 
by chemical plants. Zinc residues, other than dross, are readily 
soluble and if stored outside they soon become leached and lose their 
value. Most of them are low-grade to begin with and in slack times 
are not easily marketable. The high 1947 total consumption of zinc 
scrap, especially of the residue types, suggests a scarcity of higher- 
grade zinc scrap. The availability of zinc dross—the highest- 
grade residue item—and to a great extent the skimmings, depends on 
the quantity of zinc consumed in galvanizing. 


Consumers’ stocks of purchased zinc-base scrap in the United States at end of 
year, 1946—47, gross weight in short tons 


On hand— 
Scrap item 


Dec, 31, 1946 | Dec. 31, 1947 


Dealers’ buying prices for new zinc clippings averaged 7.16 cents 
a pound during 1947 compared with 6.03 cents in 1946 and 5.83 cents 
in 1945. In the first 4 months of 1947 the price was 7.75 cents; it 
decreased to 6.75 cents in September and ended the year at 6.85 cents. 
The price for old zinc followed the same trend as that for clippings 
in 1947, averaging 5.37 cents a pound for the year compared with 4.70 
cents in 1946 and 4.37 cents in 1945. 

Imports of old zinc scrap into the United States totaled 714 tons 
in 1947 compared with 1,286 tons in 1946. Imported drosses and 
residues totaled 4,315 tons in 1947, an increase of 1,464 tons over the 
2,851 tons imported in 1946. Large quantities of fume from a primary 
smelter in Canada were imported by one company for the manufacture 
of zinc sulfate and lithopone; the zinc reclaimed from this material was 
not counted as secondary zinc but as recovered from material other 
than scrap. 


Slag—lron Blast-Furnace | 


By G. RICHARDS GWINN . 


GENERAL SUMMARY 


HE iron blast-furnace-slag industry in 1947 again had & prosperous 
year as demands by the construction industry continued strong. 
As stocks of processed slag are relatively small and constant from 
year to year, production virtually equals sales. Thus these terms are 
used interchangeably in this report. As shown in the accompanying 
salient statistics table, sales in 1947 of all types of slag, with the 
exception of unscreened air-cooled material, increased over those 


reported in 1946. 
PRODUCTION 


The output of slag from iron blast furnaces in 1947—the first year 
in which production statistics on this material were collected by the 
Bureau of Mines—reached 32,284,000 short tons. 

The quantity of slag processed for commercial use in 1947, as 
reported by the National Slag Association, reached a record high of 
19,581,679 short tons valued at $19,525,482, a figure 17 percent 
above the 16,706,792 tons valued at $14,869,839 in 1946. The 1947 : 
output of processed slag came from 38 companies operating 58 slag 
plants. Two new companies started operations in 1947—the Houston 
Slag Materials Co., offices at 902 Scanlon Building, Houston, Tex., 
and operations at the Sheffield Steel of Texas furnace in Houston, 
and the Lebanon Building Block Aggregate Inc., 15th and Willow 
Streets, Lebanon, Pa., which processes slag from an old slag bank. 

The accompanying table shows details on processed slag by States 
in 1947. 


Screened, air-cooled, iron blast-furnace slag processed in the United States, 
1946-47, by States 


[National Slag Association] 


1946 1947 
Quantity Quantity 
; 3 : Value x | 1 Value 
ercen ercen 
Short tons of total SES tons of total 
Alabama naM 3, 462, 614 24 | $2, 887,268 | 4,344, 427 26 | $3, 953, 629 
ORO ee tede , 849, 789 27 | 3,928,904 | 4, 501, 587 27 4, 945, 385 
Pennsylvania..................... 2, 188, 061 15 | 2,320,032 | 2, 521, 783 15 3, 087, 209 
Other Btatest 4, 832, 432 34 | 4,114,429 | 65,344,380 92 5, 058, 797 
14, 332, 896 100 | 13, 250, 693 | 16, 712, 177 100 | 17,045, 020 


1 California, Colorado, Illinois, Kentucky, Maryland, Massachusetts (in 1947 only), Michigan, New 
York, Texas, and West Virginia. 


1 n Daer slag was discussed in the Sand and Gravel chapter of preceding editions of Minerals 
earbook. 
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PREPARATION 


Processed blast-furnace slag is sold as screened or unscreened 
air-cooled slag, granulated slag, and lightweight slag. Slag produced 
in blast furnaces and permitted to air-cool either in the pit or a 
modified bank is the material for the manufacture of all slag products. 

Air-cooled slag is processed similarly to other crushed mineral 
aggregate, with two exceptions. Air-cooled slag is processed while 
hot, which necessitates special protection for the equipment used, 
and iron is recovered by magnetic methods while the slag is bein 
treated. Granulated slag is prepared by pouring the molten materia 
into a pit in which sufficient water is present to quench and thus 
granulate the slag. Slag utilized in making lightweight aggregate is 
processed in the molten state by the machine or pit process. | 


TRANSPORTATION 


Shipments of iron blast-furnace slag in the United States, 1946-47, by methods 
of transportation 


[National Slag Association] 


l 1946 1947 
Method of transportation $ SS : Se 
ercent o ercent o 

Ball eee ee LED Lad 9, 408, 089 61 | 11,217,642 59 
o AA A A MD ORUM 5, 909, 38 7, 640, 384 40 
NEEN ees 221, 257 1 283, 697 1 
Total shipments. ............................ 15, 538, 639 100 19, 141, 723 100 
Percent of total processed slag......................]..---........- 03: [52:25 EEN 98 


CONSUMPTION 


Air-cooled iron blast-furnace slag sold or used by processors in the United States 
in 1947, by uses 


[National Slag Association] 
Screened Unscreened 
Use SS 
Short tons Value Short tons | Value 
Aggregate in: | 
Portland-cement concrete construction ............... 1, 605, 568 | $1,613,972 |............].........- 
Bituminous construction, (all types). ................ 4, 304,081 | 4, 999, 487 63 $31 
Other highway construction ses... 4, 781, 439 | 5, 144, 262 168, 852 96, 776 
Manufacture of concrete block. ...................... 695, 067 075,200) |:.25525-22- c|]en ae RE 
Railroad ballast 4, 040, 212 | 3, 122, 933 89, 201 25, 017 
Mineral w001........a- uan EE 635, 386 757, 557 307 154 
Roofing: 
A A rE 205, 217 284.002 1-2 A 
Granules ee 28, 019 07,304 A [penu ese 
Sewage trickling filter mediums.......................... 20, 010 22 889 A EE 
Agricultural slag. ele eise Eeer 50, 939 01,225. BEE ese eee 
Other E E 345, 639 265, 493 239, 425 135, 705 


16, 712, 177 | 17, 045, 020 447, 908 257, 683 
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Granulated and lightweight iron blast-furnace slag sold or used by processors in 
the United States in 1947, by uses. 


[National Slag Association] 
Granulated Lightweight 
Use 
Short tons Value Short tons Value 
Road fill, etc. ................... ed 325, 193 A EN 
Agricultural slag. geeiert erer Seed SE desc 26, 302 20,200 AA ees 
Cement manufacture...........-..-.-------.----------- 916, 976 ©.) EN DEE GENEE 
Aggregate for manufacturing concrete block............ 16, 334 5,182 | 21, 130, 636 | 2 $2,127, 692 
Other USCS Ee 6, 153 AAA EE 
1, 290, 958 (1) 1, 130, 636 2, 127, 602 
1 Data not available. 
2 Includes a small amount used for concrete other than block. 


Average value per short ton of iron blast-furnace slag sold or used by processors 
| in the United States in 1947, by uses 


[National Slag Association] 


Air-cooled T Light 
EENS ranu- - 
Use! lated weight 
Screened | Unscreened 


ED | or ED | SPS ——  _ z _ qQ>-EPEOE __>535E0EE mA EE 


Aggregate in: 


Portland-cement concrete construction........... $1.01 A AA AA 
Bituminous construction, all types..............- 1.16 $0.40 A AA 
Other highway construction uses................. 1. 08 SOT E EE 
Manufacture of concrete block................... «UT EE $0. 32 $1. 88 
Railroad ballast..-..--------0---------------------- 74 A EE 
Mineral emgeet ee 1.19 COO EGENT GE 
Roofing: 
DUD ee tee A A EN 
(ranules. 2. 2 2 ro d. 40 seco AAA AA 
Sewage trickling filter mediums...................... Be WE AAA A EEN 
Agricultural slag ...-.. 2 eco e rer cca Deae 1,20 1:35.52 2522s GEN 
ROBO Tl EE E, ASA 0 acercas 
OUNCE S908. cosentasm esi echicwEemeleNalsueResaadas 17 57 ¿30 REN 
Average for all uses 1........................... 1. 02 , 58 (2) 1. 88 


1 Value of slag used in cement manufacture not available. 


2 Data not available. 
RECOVERY OF IRON 


Iron recovered in processing slag reached 212,575 short tons in 1947, 
an increase of 18 percent over the 180,432 tons recovered in 1946. 
Iron is recovered by hand picking and by magnetic methods within 
the slag-processing plants. With the continued strong demand 
for pig iron, the recovery of this material continues to be an important 
function performed for the iron and steel industry. 


EMPLOYMENT 


In all, 2,216 plant and yard employees were reported by the slag 
industry in 1947 compared to 2,023 in 1946. The number of man- 
hours expended in 1947 reached 5,212,930, an increase of 14 percent 
over the 4,571,175 hours reported in 1946. A calculation based on 
the total man-hours and tonnage of all types of slag shows that an 
average of 3.76 tons of slag were processed per man-hour in 1947. 


Slate 


By LAWRENCE G. HOUK anp M. G. DOWNEY 


GENERAL SUMMARY 


OMESTIC production of slate in 1947 increased 15 percent in 
D quantity and 32 percent in value over 1946. Dimension slate 
rose 17 percent in quantity and 48 percent in value, and granules 
and flour 15 percent in tonnage and 22 percent in value. 
Roofing-slate sales increased 16 percent in volume and 56 percent 
in value. The average value per square in 1946 was $13.51, com- 
pared with $18.14 in 1947. In Pennsylvania, roofing-slate sales in- 
creased 7 percent in quantity and 42 percent in value. Pennsylvania 
accounted for 64 percent of the total value of roofing slate sold in the 
United States, Vermont and Maine 27 percent, Virginia 8 percent, 
and New York and Georgia 1 percent. 


Salient statistics of the slate industry in the United States, 1946-47 


1946 1047 
: Percent of 
ana Quantity change in— 
ADDIOX-| value A Dor) Value | Quan- 
Unit of | imate Unit of | imate tit 
meas- | equiva- meas- | equiva- (unit Value 
m n Sieg T as re- 
men shor men O! 
tons tons ported) 
Domestic production (sales by 
producers): Squares Squares 
Roofing slate................. 146,790| 56, 240/$1,982,928| 170,590|  64,350|$3,094,780 +16 +56 
Mill stock: Sq. ft. Sq. ft. | 
Electrical slate. ............ 389, 210 2,760| 366,039} 486, 870 3,650} 486, 687 +25 +33 
Structur and sanitary 
1 A 448, 520 3,530| 222,675| 523, 360 4,090| 308, 874 +17| 4-39 
Grave vaults and covers ...| 145,910 1,330|  58,071| 40,6560 370| 23,006 —72|  —601 
Blackboards and bulletin 
boards...................- 808, 710 2,090} 240, 520| 786, 130 2, 040| 373, 421 —3 +55 
Billiard-table tops. ......... 292, 740 2,180} 135, 217| 424,940 3, 160| 243, 856 +45) +80 
School slates................ 1 286, 730 260 9, 462| ! 273, 160 240 8, 991 —5 —5 
Total mill stock.......-.- 2, 371, 820 12, 150/1, 032, 584,2, 535, 020 13, 550/1, 444, 835 +7 +40 
Flagstones, ete.3_.........-..- 4, 322, 220} 27,860) 403, 990/5, 208,820} 34,610 E 537, 705 +21; 4-33 
Total slate as dimension stone. |. .. ...... 96, 250/3, 419, 502}......--- 112, 5105, 077, 320 +17| +48 
Granules and flour............].....---- 663, 5205, 424, 604|....-..... 763, 500/6, 608, 234 +15) +22 
Grand total domestic produc- 
EE, easton! 759, 770,8, 844, 106}....-.... 876, 010/11,685,554 +15) +32 


1 Square feet approximate. Number of pieces: 1946, 535,950; 1947, 510,340. 
3 Includes slate used for walkways, stepping stones, and miscellaneous uses. 


Sales of mill stock increased 7 percent in volume and 40 percent in 
value compared with 1946. In this category, electrical slate gained 
25 percent in quantity and 33 percent in value, whereas structural 
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and sanitary slate increased 17 percent in volume and 39 percent in 
value. Slate used for billiard-table tops increased 45 percent in 
quantity and 80 percent in value. On the other hand, grave vaults 
and covers declined 72 percent, school slates 5 percent, and black- 
boards and bulletin boards 3 percent in volume. 

Sales of slate for flagstones, walkways, and stepping stones and for 
miscellaneous uses increased 21 percent in quantity and 33 percent 
in value. 

Sales of granules and flour, used principally in the manufacture of 
roofing materials, rose to a new high in 1947. Figures on output of 
all types of granules, including slate, are given in the chapter on 


Stone. 
SALES 


Dimension Slate.—Dimension slate includes all slate products with 
the exception of flour and granules. 


Dimension slate sold by producers in the United States, 1943-47 


Roofing Mill stock Other 1 Total 
Approxi- ` 
Year mate Appian Approx: Approxi 
a ma 
short | Value | short | Value | short | Value 
ns tons tons 
15,950 | $938, 368 21,990 | $166, 231 73,310 |$1, 946, 349 
12, 440 715, 689 15, 760 203, 090 60, 950 | 1, 720, 958 
11,520 | 742,345 | 19,900 | 253,273 | 69,660 | 1,971, 740 
12, 150 | 1, 032, 584 27,860 | 403, 990 96, 250 | 3, 419, 502 
13, 550 | 1, 444, 835 34, 610 537, 705 112, 510 | 5, 077, 320 


1 Includes flagstones, walkways, stepping stones, and miscellaneous slate. 


Figure 1 compares sales of roofing slate and mill stock with new 
dwelling units and new nonresidential building from 1925 to 1947. 
Roofing slate is primarily used in dwelling construction and tends to 
follow the trend of activity in erection of new dwelling units. From 
1929 to 1938, sales of roofing slate roughly paralleled the number of 
new dwelling units erected. However, since 1938 roofing slate has 
failed to register the demand normally expected for the number of 
dwelling units erected. Prepared roofing materials have cut deeply 
into the market formerly held by slate. Shipment of 87.4 million 
squares of asphalt roofing material, compared with 170,590 squares 
of roofing slate sold or used in 1947, shows the dominance of the 
market by prepared roofing materials. 

Figure 1 also compares mill-stock slate sales with the value of new 
nonresidential construction (except farm and publie utility) from 
1925 to 1947. As mill stock is most widely used in nonresidential 
construction, sales generally have closely followed construction activ- 
ity in this field, but since 1944 mill stock has failed to gain its share 
of the increased nonresidential building market. 

Figure 2 presents graphically the history of the slate industry from 
1915 to 1947, showing the value of slate sold in the United States, by 
uses. The value of production reached a peak in 1925, dropped 
rapidly during the depression, recovered prior to the war, declined 
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during the early war years, and since 1944 has been improving rapidly. 
The greatest part of the recovery has been due to the increased con- 
sumption of granules and flour. 


ew nonresidential 
building 


8 


S 


Roofing slate Y 
~ 


INDEX NUMBERS, 1935-39 AVERAGE = 100 


FAS Dk - Nil 
IM 


1940 1945 1950 


FIGURE 1.—Sales of roofing slate and mill stock compared with number of new dwelling units and value of 
new nonresidential construction, 1925-47. Data on number of new dwelling units (actual starts) in non- 
farm areas from U. S. Department of Labor, Monthly Labor Review; on value of nonresidential construc - 
tion activity from U. S. Department of Commerce, Survey of Current Business. 
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FIGURE 2.—Value of slate sold in the United States, 1915-47, by uses. 
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The history of slate sales, by uses, from 1915 to 1947 is shown in fig- 
ure 3. Granules and flour have the dominant place in the industry 
from the standpoint of both tonnage and value of production. Roof- 
ing and other uses have contributed & progressively lower fraction of 
the total in recent years. In 1947 the tonnage of slate sold was the 
greatest in history of the industry. 


| 


| C] Granules and flour 


EL 
ES Roofing | 
| [3 Blackboard and bulletin board 
| 
N —1 E Miscellaneous SW 

| | 

^ d 
Y K 


o 
z 
O 
Ke 
hb 
a 
o 
= 
Ww 
u. 
O 
uo 
o 
z 
< 
o 
2 
o 
p~ 
ru 


FIGURE 3.—Quantity of slate sold in the United States, 1915-47, by uses. 


Granules and Flour.—Sales of granules and flour established a new 
record high in 1947. "The value of granules and flour sold showed an 
increase of 22 percent, whereas the tonnage sold increased only 15 per- 
cent. Granules are used chiefly in surfacing prepared roofing materi- 
als, whereas flour is recovered as & byproduct of the granule industry 
and is used as a filler in road-asphalt surface mixtures, paints, roofing 
mastics, linoleum, and other products. Granules were produced in 
Vermont, Pennsylvania, New York, Maryland, and Georgia, with les- 
ser amounts in Arkansas, Virginia, and California. 


Crushed slate (granules and flour) sold by producers in the United States, 1943-47 


Granules Flour Total 
Year gg gg E ng Jg mg 
Short tons Value Short tons | Value | Short tons Value 
DEE 292, 330 | $2, 547, 399 103, 220 | $376, 489 395, 550 | $2, 923, 888 
` KEE EE 309, 170 | 2,861, 014 107,720 | 422, 223 416,890 | 3, 283, 237 
DD db CA 374, 800 | 3, 299, 593 107,430 | 387,580 482,230 | 3,687,173 
Doo MEUM EEN 513,780 | 4,851,314 149, 740 | 573, 290 663, 520 | 5,424,604 
AN NERT 593, 560 5, 911, 151 169, 940 697, 083 763, 500 6, 608, 234 
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REVIEW BY STATES AND DISTRICTS 


There were 15 more slate quarries in operation in 1947 than in 1946. 
Geographically, 10 were in the Vermont-Maine area, 2 in New York, 
and 1 each in California, Georgia, and Pennsylvania. 


Slate sold by producers in the United States in 1943—47 by States and uses 


Roofing Mill stock 
Opera- Other uses 
tors | Squares (value) 1 | Total value 
(100 square Value Square feet Value 
feet) 
1943. EE 49 96, 220 $841, 750 | 2,644, 140 $938, 368 | $3,090,119 | $4, 870, 237 
(EE 44 89,090 |. 802,179 | 2,041, 210 715, 689 |. 3,486,327 | - 5,004, 195 
IU e 46 101, 300 976,122 | 2,107,780 742,345 | 3,940, 446 5, 658, 913 
o cian e 61 146,790 | 1,982, 2,371,820 | 1,032, 584 | 5, 828, 594 8, 844, 106 
1947 
Arkansas............. i. cle rotto ccc A (2) D 
California............ E AA. AE ecd seil A edes (3) (2 
Georgia. ............. 2 Q) O AAA eras (n (2) 
Maryland............ flc tdt AI IA 3 
New York..........- 15 860 ¡NAAA AAA 1, 557, 347 1, 575, 252 
Pennsylvania........ 21 121, 480 1, 988, 255 2, 153, 200 1, 005, 478 1, 324, 463 4, 318, 196 
Vermont and Maine.. 29 6, 720 824, 699 381, 820 489,357 | 2,622,782 3, 880, 838 
irginia.............- 5 3 11, 530 3263.02]: AA A 2) (2) 
Undistributed::o2 sota lt EE a GE 1, 641, 347 1, 905, 268 
Total 1947.......--.. 76 170,590 | 3,094,780 | 2,535,020 | 1,444,835 | 7,145,939 | 11, 685, 554 


1 Flagging and similar products, granules, and flour. 
3 Included with ‘‘Undistributed.” 
8 Roofing slate in Georgia included with Virginia. 


Maine.—Production in Maine is included with Vermont to main- 
,tain confidential the information of individual companies. The 
Maine quarries are near Monson and produce primarily electrical 
slate, with small output of roofing slate and minor amounts of vaults 
and covers. Since 1943 only one company has been active. 

New York.—Roofing slate produced in New York in 1947 totaled 
860 squares valued at $17,905. The value of other.slate products 
(granules, flour, and flagging) in New York increased 34 percent over 
1946. 

Pennsylvania.—Lehigh and Northampton Counties in Pennsyl- 
vania are the most productive slate areas in the United States. Some 
slate is produced in York County in the Peach Bottom District 
between Delta, Pa., and Cardiff, Md. 

The value of all slate products sold in Lehigh County showed a 
72 percent increase over 1946. Roofing-slate production declined 7 
percent, but the value of production increased 90 percent.  Elec- 
trical slate from Lehigh County increased 7 percent in volume and 
78 percent in value, blackboards and bulletin boards increased 16 per- 
cent in quantity and 46 percent in value, and school slates decreased 
5 percent in quantity and value. | | | 

The total value of production in Northampton and York Counties 
in 1947 was 33 percent higher than in 1946, and the quantity of slate 
produced increased 12 percent. Sales of granules and flour increased 
12 percent in quantity and 16 percent in value. 
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Slate sold by producers in Pennsylvania in 1947, by counties and uses 


Roofing slate Mill stock 
Structural and Vaults and 
County Der. Squares Electrical sanitary covers 
square Value 
feet) SE e | value | 5 feet e | value | ^ ege Value 
Lehigh............. 4 9, 420| $155, 620|  39,700| $27, 603 (1) (1) (1) (1) 
Northampton and 
KEE 17} 112, 060/1, 832, 635) 110,960] 61,639) 478, 810| $267,828} 39,500) $22,140 
Total: 1947._... 21| 121, 480/1, 988, 255} 150,660} 89,242) 478,810} 267,828} 39,500) 22 140 
1946. ... 20| 113, 490/1, 401, 427| 69,020) 27,471; 416,370| 197,057| 142,670| 56,819 
Mill stock—Continued 
Blackboards and Billiard-table Other 
County bulletin boards tops School slates uses TOM 
| value) ue 
S Teak 9 | value SEH Value | Square Value 
Lehigh. .--.----------------- 109, 950] $33, 291 |. ........ 273,160, $8,991 $538] $220, 505 
Northampton and York ?....| 676,180} 339,668} 424,940) $243,8506|.........|......... 1, 323, 925/4, 091, 691 
Total: 1947.............- 786, 130} 373,421] 424, 940| 243,856] 273, 160 8, 09111, 324, 463/4, 318, 196 
1066 oo su 808,710} 240,520; 287,150; 130,716} 286, 730 9, 462/1, 134, 27313, 197, 745 


1 Small amount of slate for grave vaults and covers and for structural and sanitary uses produced in Lehigh 
County, included with Northampton and York Counties. 
2 York County produced granules and flour only. 


Vermont.—The value of slate produced in Vermont and Maine was 
35 percent higher than in 1946. "The quantity of roofing slate in- 
creased 84 percent and the value of production 137 percent. 

Virginia.— The number of squares of roofing slate produced in Vir- 
ginia and Georgia decreased 13 percent in 1947, but the value of pro- 
duction increased 13 percent over 1946. Roofing slate of high quality 
in dark gray or slightly greenish with & lustrous surface has been pro- 
duced in Virginia for many years. Substantial amounts of granules 
are produced, but sales cannot be shown separately because of the 
small number of operations. 

Other Districts.—Slate products, principally granules and flour, 
were produced in Montgomery County, Ark., near Glenwood; near 
Placerville, Eldorado County, Calif.; and near Fair Mount, in Bartow 
County, Ga. 


PRICES 


. The average price of roofing slate, f. o. b. quarry or mill, as reported 
to the Bureau of Mines, increased by $4.63 per square to $18.14 per 
square in 1947. In New York it was $20.82, in Pennsylvania $16.37, 
in Vermont and Maine $22.46, and in Virginia about $23. 

The average value of mill stock rose to 57 cents per square foot, 
a gain of 13 cents over 1946. The average value of electrical slate 
increased 6 cents, structural and sanitary 9 cents, grave vaults and 
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covers 17 cents, blackboards and bulletin boards 18 cents, and billiard- - 
table tops 11 cents per square foot over 1946. The average sales 
value of granules rose 52 cents to $9.96, and slate flour 27 cents to 
$4.10 per ton. 

Price History.—Figure 4 shows that the average value of roofing slate 
and mill stock generally moved with wholesale prices of building 
materials from 1915 to 1947. The price of slate in 1915 to 1920, 
compared with its base period (1935-39) was relatively less than the 
price of building materials. From 1921 to 1936 the situation was 
reversed. Since 1933 the price variations have been almost in unison. 
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FIGURE 4.—Average value kt. ue compared with wholesale prices of building materias in general, 1915-47. 
holesale prices from U. 8. Department of Labor 


FOREIGN TRADE * 


Imports. —Imports of slate have been small in recent years, amount- 
ing to only $616 in 1946. However, in 1947 the value increased to 
$5,747. Material valued at $5,688 came from Italy, $39 from China, 
$16 from Canada, and $4 from. the United Kingdom. 

Exports.—The following table gives the value of exports of slate 
products for the latest 5-year period as reported to the Bureau of 
Mines by shippers. The value of exports was $605,144, a 19-percent 
increase above 1946. 


1 Figures on imports and Re unless otherwise ee compiled by M. B. Price, of the Bureau 
of Mines, from records of the epartment of Commerce 
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Slate exported from the United States, 1943-47, by uses ! 


Use 1943 1944 1945 1946 1947 
ROO MM Geiss soe O REA Ee oto (2) $5,398 | $3,465 | $7,103 | $13,748 
Sec ‘slates ee $18, 939 24, 008 4, 751 21, 701 30, 436 
Electrical. o Deco ederet ice aa se , 461 3, 782 2, 490 5, 117 3, 164 
Biaekborde 2 Lc LLL. ll LLL. Ll... 5, 861 14, 674 20, 211 3 47, 899 
peer: rts EE SE 75, 797 ii H 47, 605 43, 161 
FUCLUIAI EE EE , 
Slate granules and flour.............................. 2 \ 180, 697 219, 933 \ 386, 642 466, 736 
Undistribuled.....: ee 150,040 PAN ES A laia 


266, 441 | 304,356 | 414,605 | 508, 462 605, 144 


1 Figures collected by the Bureau of Mines from shippers of products named. 
3 Included with ‘‘Undistributed.’’ 

3 Includes slate used for pencils and educational toys. 

4 Includes slate for floors and walkways. 
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GENERAL SUMMARY 


ALES of crushed and dimension stone combined (207,554,790 
S short tons) were 16 percent greater in 1947 than in 1946 and 6 
percent greater than the previous all-time high record for 1942. 
The total value ($289,344,482) increased 23 percent over that re- 
ported for 1946. The output of crushed and broken stone. was 
16 percent greater than in 1946 and the value 23 percent greater. 
Dimension-stone production increased 3 percent in quantity and 
24 percent in value over the 1946 figures. In common with the 
upward trend of prices, the average values of nearly all classes of 
dimension stone (except stone for rough construction) showed in- 
creases over 1946 data. In the crushed- and broken-stone industry, 
riprap and stone for calcium carbide works decreased in average 
values, while all other uses followed the general upward trend. 
The tables of this report give the quantities sold or used by pro- 
ducers and the values f. o. b. quarries and mills. Stone quarried and 
used by producers is considered as sold and is therefore included with 
sales in the statistics. "The data, however, do not include stone made 
into abrasives, such as grindstones, or that used in making lime and 
cement. These materials are reported in terms of finished products 
in the Abrasive Materials, Lime, and Cement chapters of this volume. 
This chapter follows the general plan introduced in 1938 whereby 
crushed stone and dimension stone are considered: separately, except 
in the introductory tables. The following tables show the total sales 
of stone by kinds, uses, and States. | 
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Stone sold or used by producers in the United States, 1943-47, by kinds 


Basalt and related : 
Granite rocks (trap rock) Marble Limestone 
Year $e ET. 
Short Short Short Short 
tans Value tons Value tons Value tons Value 
1943. ........ 9, 240, 280/$18, 217, 064| 14, 385, 2601$17, 699,907] — 168, 790/$3, 610, 035| 128, 980, 270|$127, 296, 872 
1044... ...... 7, 995, 390| 17, 200, 247| 14, 043, 290| 17, 158, 774 152, 710| 4, 374, 722| 115, 506, 130| 118, 550, 317 
1945. ........ 7, 740, 030| 17, 052, 764| 14, 910, 540| 17, 532, 775] 171, 230| 5, 284, 827| 112, 574, 420| 121, 441, 509 
1946. ........ 11, 119, 490| 29, 492, 076| 16, 400, 120| 20, 683, 202| 205, 260] 7,919, 979| 134, 717, 410| 155, 649, 197 
1047-. 12, 443, 320| 34, 123, 460| 19, 616, 020| 25, 755, 314 227, 880|10, 252, 522| 150, 408, 820| 186, 548, 286 
Sandstone Other stone ! Total 
Year en aos = 
Short tons Value Short tons Value Short tons Value 
A EN EE 7, 408, 230| $11, 071, 258| 11, 160, 420| $6, 424, 898| 171, 343, 250/$184, 320, 034 
e AA deu ceo ELS 6, 426, 670| 10,985, 211| 12,055,390 7, 372, 886| 155, 579, 580| 175, 642, 157 
AAA ho 4, 386, 990 8, 712, 045] 13, 622, 000 9, 283, 982) 153, 405, 210| 179, 307, 902 
LU EE 4, 253, 860| 11, 407,302} 12, 156, 220 9, 187, 730| 178, 852, 360| 234, 339, 486 
OA v ARP Pesach eege 6, 809, 080} 16, 586, 504| 18,049,670} 16,078, 396| 207, 554, 790| 289, 344, 482 


! Includes mica schist, conglomerate, argillite, various light-color volcanic rocks, serpentine not used as 
dE , soapstone sold as dimension stone, and such other stone as cannot properly be classed in any princi- 
pal group. 


Stone sold or used by producers in the United States, 1946-47, by uses 


1946 | 1947 
Use SSS SS a ICD DC 
Quantity | Value Quantity Value 
Dimension stone: 
Building stone: 

Rough construction). short tons. . 208, 170 | $1, 578, 668 200, 420 | $1, 996, 445 
Cut stone, slabs, and mill blocks !______- cubic feet.| 6,654,340 | 12,189,205 | 7,203,530 | 16, 614, 261 
Approximate equivalent in short tons............ 499, 050 |...........- 538, 870 |...........- 
RUDO: sca tal aid short tons. . 293, 430 649, 604 268, 890 715, 296 
Monumental stone. ` cubic feet..| 3,077,920 | 17, 434, 556 | 3,778,060.| 19, 814, 723 
Approximate equivalent in short tons_......--..-.- 300, 070 |...........- 219.150. | sois au 
Paving bhlocks 000000. number... 578, 750 50, 346 683, 950 56, 118 
Approximate equivalent in short tons... ............. b, 210 RER 4, 830 |...........- 
GUIDO e ica ti ab cubic feet . . 374, 900 544, 477 634, 860 1, 109, 897 
Approximate equivalent in short tons. ............- 80, 460 |...........- 51, 860 |--.--------- 
Flapping AA A II cubic feet.. 475, 620 525, 304 520, 490 585, 782 
Approximate equivalent in short tons..._.._......... 88,130 |...........- 41, 440 |............ 

Total dimension stone (quantities approximate, 
in short 013)... uc ewe set enel eec tie 1, 374, 580 | 32,972,220 | 1,418,460 | 40, 892, 522 

Crushed and broken stone: 

RiD AD A A ee oe short (ons 3,847,550 | 5,010,207 | 5, 732, 740 6, 513, 792 
Crushed stone______.-------.--.--------------- do....|107, 267, 250 |110, 892, 504 |123, 427, 850 | 139, 320, 324 
Furnace flux (limestone)....................... do....| 25, 157, 760 | 20, 791, 833 | 32,570, 270 | 28,687, 950 
Refractory stone? 2... 2. c ll... do....] 2,088,080 | 4,157,179 2, 704, 220 5, 536, 738 
Agricultural (limestone). ...................... do.... 22, 781,750 | 32, 482, 907 | 22,605,500 | 35,075, 883 
AI AA A A do.... 16, 335, 300 | 28,032,636 | 19, 095, 750 | 33, 317, 273 
Total crushed and broken stone............ do....|177, 477, 780 |201, 367, 266 |206, 136, 330 | 248, 451, 960 


Grand total (quantities, approximate, in short 
CONS) SR HN DUAL VOS 178, 852, 360 |234, 339, 486 |207, 554, 700 | 289, 344, 482 


1 To avoid disclosure of individual outputs, dimension stone for refractory use is included with building 
stone. Rough construction and sawed building stone includes—1946: 11,280 short tons of stone for refrac- 
tory use valued at $305,879; 1947: 36,690 tons, $905,943. 

2 Ganister (sandstone), mica schist, soapstone, and dolomite. 
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Stone sold or used by E producers in the United States, 1946—47, 
y uses 


[Included in total production] 


1946 1947 
Use - 
Short tons Value Short tons Value 
Building A E 34,940 | $174,029 10, 120 $24, 499 
A AAA R ASE 38, 540 48, 776 24, 980 31, 668 
Flagging. See 2 2 EE E 
A E e 769, 620 908, 940 1, 032, 240 1, 148, 361 
Crushed etone LL. l.l. Lll... 6, 479, 220 7, 940, 772 11, 899, 150 12, 941, 922 
Agricultural (limestone)........................ 479, 710 630, 282 , 420 , 008 
Other uses LLL Ll lll M 112, 630 162, 299 817, 170 674, 063 


7, 913, 962 9, 865, 118 14, 206, 080 15, 419, 521 


Stone sold or used by producers in the United States, 1946-47, by States 


1946 1947 
State 
Short tons Value ` Short tons Value 
Alabama. ouod acct ee 1, 874, 330 $3, 385, 892 2, 795, 240 $4, 624, 892 
AAA n nel es ls (1) (1) (1) (1) 
ATIZOB a oorlcnicinlo sico dios 2 191, 430 . 2 269, 279 353, 880 219, 891 
A ter ite ee 995, 720 1, 135, 856 2 210, 100 2 448, 650 
ehre ur ER 2 8, 950, 320 2 8,452,083 | 312,757, 790 113, 012, 556 
lo EE 612, 000 818, 606 1, 069, 250 1, 406, 989 
Connecticüt Gester ene 1, 324, 160 1, 878, 793 2 1, 362, 840 2 1, 929, 548 
A EE , 070 57, (1) i 
Florida- E 2 2, 863, 070 2 3, 212, 135 3, 534, 010 4, 511, 894 
CH MA EAEE 2, 417, 340 8, 538, 435 , 960, 520 9, 977, 938 
Hawaii coo sea da sais : 1, 195, 265 2 786, 010 2 1, 470, 703 
LU 548, 870 568, 159 2 1,044, 780 2991, 599 
TIMO airoso aeons 15, 635, 470 16, 891, 933 | 215, 545, 130 2 18, 160, 506 
a IA et 5, 767, 430 9, 950, 338 | 25, 589, 550 2 11, 254, 020 
TOW AA ETE EE E scu Lace 5, 162, 540 ; 6, 5, 586, 460 , 989, 436 
EA Sake 3, 653, 640 3, 908, 588 4, 792, 850 4, 867, 789 
HERE 2 4, 745, 560 2 5, 205, 820 2 4, 990, 170 2 5, 875, 574 
LOUISIANA a rr c. (1) (1) 892, 110 "827, 184 
MalliB-. e o od 2 147, 680 2 927, 588 2 158, 150 21, 557, 978 
Maryland AAA A A 2 1,715, 120 2 2, 622, 618 21, 552, 610 3 2, 416, 303 
Massachusetts. -------------------------------- ? 1, 076, 180 2 4, 135, 238 2 2, 565, 960 3 5, 644, 821 
d let EE 15, 432, 320 9,971,003 | : 18, 600,370 12, 601, 288 
Minnesota............ Bol ioca cn lil E 2 1, 286, 800 8, 700, 535 2 1, 372, 220 3 3, 854, 473 
Mississippi- Zëtteg See ser 1 , OI 1 1 
YC AAA A A 7, 258, 990 8, 996, 440 2 8, 438, 320 2 11, 195, 993 
Montana.......-.----------- een 441, 480 440, 046 632, 620 , 726 
dc AAA A O 263, 930 612, 120 219, 780 537, 824 
Nevada contactos sr ts ea 2 87, 810 2 122, 940 1, 691, 700 1, 068, 840 
New Hampshire. .-.......-.....-.-.-.--------- 68, 530 885, 828 109, 230 399, 879 
INOW TEE 3, 419, 210 5, 239, 342 3, 857, 710 6, 136, 857 
NAO .---------0-20 0an (1) (1) 471, 970 251, 080 
NOW YOIK o cca xiu ee ee ed de cu 9, 930, 440 12, 086, 748 11, 197, 990 14, 992, 064 
North Carolina. ............... c. c LL LL. 4, 505, 880 6, 835, 448 5, 018, 060 7, 561, 167 
OHIO: A A A EN 2 16, 991, 440 | 219,069, 169 | 218, 710, 890 2 23, 633, 43 
Oklahoma AA ee le eased 3, 413, 430 2, 624, 579 2, 610, 770 2, 679, 855 
BN EE 2 1, 472, 700 2 2, 008, 374 3,002,000 | .. 4,425, 847 
Pennsylvania. --------------------------------- 18, 883, 740 25, 872, 596 | 2 22, 352, 810 2 31, 938, 877 
Puerto Rico... 155, 860 290, 722 104, 470 194, 746 
Rhode Island. ....................-...........- 3 4, 860 3 274, 130 3 32, 090 2 400, 602 
South Carolina... Lc LLL cL Ll... 1, 979, 270 2, 990, 678 2, 207, 840 9, 021, 465 
South Dakota.--------------------------------- 379, 880 2, 385, 543 885, 650 , 554, 006 
pi AM c euentu Ru eua tees 5, 156, 490 7, 625, 086 6, 796, 630 10, 617, 502 
A a EE 3, 285, 220 3, 611, 118 3, 786, 040 y 217, 
OAR EE EE 404, 370 591, 940 3 178, 680 2 368, 255 
AA AAA EE 230, 400 6, 740, 160 392, 420 7, 652, 139 
Wil Pi AAA A 7, 873, 020 9, 754, 482 8, 359, 420 12, 377, 061 
Washington... 2 3, 149, 900 2 3, 232, 805 3, 865, 110 4, 550, 275 
West ele Ah CC scores did daa 2 4, 131, 540 2 4, 464, 048 4, 888, 860 6, 033, 930 
Wisconsin... CEU 6, 193, 400 11, 473, 119 2 5, 897, 960 211, 669, 611 
MAC 1, 204, 570 1, 203, 636 1, 393, 070 1, 497, 034 
UONdistributed EE 1, 870, 030 1, 936, 290 1, 926, 700 3, 793, 798 


178, 852, 360 ! 234, 339, 486 ! 207, 554, 790 289, 344, 482 


1 Included with ““Undistributed.” 

2To avoid disclosing confidential information, certain State totals are incomplete, the figures not in- 
cluded being combined with ‘‘Undistributed.” The class of stone omitted from such State totals is noted 
in the State tables in the Statistical Summary chapter of this volume. 
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DIMENSION STONE 


Dimension stone and crushed stone are so diverse in character that 
they are considered in separate sections of this chapter. The term 
“dimension stone" is applied to blocks or slabs of natural stone, most 
of which are cut to definite shapes and sizes. The principal uses of 
dimension stone are for construction of masonry walls and for memo- 
rials. Crushed and broken stone, on the other hand, consists of 
irregular fragments or grains, sized mainly by mechanical screening 
or air separation. The chief uses of crushed and broken stone are as 
concrete aggregate, railroad ballast, furnace flux, and numerous 
industrial applications that have little or no relationship to masonry 
construction. 

Dimension-stone producers may be divided into three main groups 
upon the basis of plant operation. The first group includes operators 
who quarry stone and sell it as rough blocks or slabs; a second group 
quarries stone and also manufactures it into finished products; while 
a third group buys sawed slabs or rough blocks of stone and manu- 
factures them into finished products but does not operate quarries as 
such. The Bureau of Mines statistical canvass covers the first and 
second groups; but inasmuch as the third group comprises manufac- 
turers rather than quarrymen, it is canvassed only by the Bureau of 
the Census. Bureau of Mines statistics are compiled from reports of 
quantities and values of original sales; hence they. include some ma- 
terial sold as rough blocks and some sold as finished products. 

Total sales of dimension stone in 1947 increased 4 percent in quan- 
tity and 26 percent in value compared with 1946. These over-all 
figures include slate, but detailed statistics of this branch of the 
industry are given in the Slate chapter of this volume. 

The accompanying table presents salient statistics for 1946 and 
1947. 


Dimension stone sold or used by producers in the United States, 1946-47, by 
kinds and uses 


1047 
Kind and use 1946 
Percent of 
Total change 
Granite: 
Building stone: 
Rough construction... short tons. - 69, 750 73, 060 +5 
A O A IO EE , 338 , 004 —15 
Average per ton ooo $5. 45 $4. 41 —19 
Cut stone, slabs, and mill blocks..._.__.._._..-.- cubic feet . . 538, 810 509, 830 —5 
WOO secre fe os EE $2, 127, 124 $2, 863, 506 +35 
Average per cubic foot. $3. 95 $5. 62 +-42 
RUDDIO deer ege short tons. . 130, 820 86, 910 —34 
eh EE EEN $263, 054 $214, 221 —19 
Monumental stonge 2. ccc coll. cubic feet. - 3, 194, 740 3, 268, 650 +2 
Value. oes a ra Shae oe ee eee tees $13, 433, 094 | $14, 854, 098 +11 
Average per cubic foot... . 20 $4. 54 +8 
Paving DIOCKS.. o encre et eed number. . 578, 750 683, 050 +18 
ër fe aie ee ah es at A e AEE $50, 346 $56, 118 +11 
CUP DIN AAA te sae ee cubic feet _- 314, 540 553, 910 +76 
BG: | EE EE $458, 312 $970, 840 +112 
Total 
A EE approximate short tons.. 535, 230 521, 630 —3 
ET EE $16, 712, 268 | $19, 280, 787 +15 
Basalt and related rocks (trap rock): 
Building stone: 
Rough construction.-------------------------- short tons. . 20, 470 23, 020 +-12 
VADO e o lea $53, 237 $59, 332 +11 
Average per Lon... $2. 60 $2. 58 —1 
o AAA A short tons. . 29, 460 15, 820 —46 


EE $17, 232 $11, 492 —33 
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Dimension stone sold or used by producers in the United States, 1946-47, by 
kinds and uses— Continued 


1947 
Kind and use 1946 
Percent of 
change 
Basalt and related rocks— Continued 

Total: 

Quantity ee short tons... 49, 930 38, 840 —22 
pun SUMERET MEER $70, 469 $70, 824 +1 
Marble: 

Building stone (cut stone, slabs, and mill blocks) .cubio feet. . 422, 880 501, 590 +19 
Vale s o ee ee eee ek eee eee $3,079,553 | $4, 276, 453 -H39 
verse per cubic de ce de $7. 28 $8. 53 +17 

Monumental stone__........-..--.----..-------- cubic feet... 483, 180 509, 410 +5 

Malus. seca oe et Pol AS $4,001,462 | $4, 960, 625 24 
Average per cubic foot ......--.......-----.----------- $8. 28 . $9.74 +18 
Total 
Quantity ooo. approximate short tons. . 77, 010 85, 920 +12 
Vado ccu rel cU ULM I ad $7,081,015 | $9, 237,078 +30 
Limestone: 

Building stone: 

Rough construction------------------------ -o short tons. - 57, 670 45, 790 —21 
AAA $147, 420 $112, 868 —123 
o $2. 56 $2. 46 4 

Cut stone, slabs, and mill blocks. .............. cubic feet. 4, 678, 050 4, 839, 130 +3 
e $5, 516, 423 $6, 793, 365 +23 

Average per cubic foot._.............__-...---------- $1.18 $1. 40 +19 

Fleeg short tons. - 95, 020 129, 900 +37 
ECH TEE $170, 832 $247, 833 +45 

NËT AA EE cubic feet. . 90, 240 145, 620 +61 

AT EE $44, 220 $67, 425 +52 

To 

Quantity ee approximate short tons. - 504, 070 542, 630 +8 
(TEE $5,878,904 | $7,221, 491 +23 
Sandstone: 

Building stone: 

Rough construction...._.......-.------------- short tons. - 24, 880 25, 800 +4 
Le AAA A EE EE? $134, 644 $118, 561 —12 
Average per ton 2. c cc cles ccc cllc s cse seco csz $5. 41 $4. 60 —15 
Cut stone, slabs, and mill blocks. ............. cubic feet. . 1, 014, 600 1, 352, 980 +33 
Vallée estes std aa e is io dele $1, 466, 105 $2, 680, 937 +83 
Average per cubic foot.._........-..------------------ $1. 45 $1. 98 +37 
ELE ae it eA eh oe short tons... 27, 640 —1 
ECH o ee es ele eae T CHROME $176, 994 $208, 239 +18 
EIER Eeer cubic feet. , 360 950 +34 
WANING SE $86, 165 $139, 057 +61 
Flagging. ___.-..-_.-_-------.-------- eee cubic feet... 363, 620 368, 1 
TEEN $463, 170 $509, 166 +10 

Total 

Ao MAA approximate short tons. . 160, 900 187, 530 +17 

A NO ee $2, 327, 078 , 655, 960 +57 
Miscellaneous stone: ! 

Building stone..... SEE A SONNEN Ee cubic feet. ` 416, 470 886, 180 SC 

KT E EEN , 029 $1, 383, 680 +60 

Average per cubic foot... $2. 07 $3. 58 +73 

leede short tons. . , 190 8, 620 —15 
AC A A RE $21, 492 $33, 511 +56 

Flagging- a lied cubic feet.. 21, 760 6, 470 —70 
A oe cise on ENEE EN $17, 965 $9, 191 —49 

Total: 

Quantity ........ ll... approximate short tons. . 47, 440 41, 910 —12 
NANG A A EE $002, 486 $1, 426, 382 +58 

Total dimension stone, excluding slate: 
Quantity ------------------------- approximate short tons. . 1, 374, 580 1, 418, 460 +3 
E E EE EE $32, 972, 220 $40, 892, 522 +24 
Slate as dimension stone 2..._._._...... approximate short tons. _ 96, 250 12, 510 +17 
EE $3, 419, 502 $5, 077, 320 +48 

Total Geier stone, including slate: 

Quang (n PERROS esa NECARE IE approximate short tons. . 1, 470, 830 1, 530, 970 +4 

ale 2. ee $3 6, 391, 722 $45, 969, 842 +26 


1 Includes so patong; mica schist, volcanic rocks, argillite, and other varieties that cannot be classified 
in the principal groups 
2 Details o production, by uses, are given in the Slate chapter of this volume. 
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BUILDING STONE 


The greatest use of dimension stone is for building purposes. During 
the war the total output declined to à new low in 1944. Since that 
time, however, the production has been upward, and the total 1947 
output increased 5 percent in quantity and 35 percent in value over 
the 1946 figures. The following table gives the quantity and value of 
the major types of building stone used in 1947. 


Building stone sold or used by producers in the United States in 1947, by kinds 


Rough 
Kind Construction - Architectural 


Cubic feet Value Cubic feet Value 


— e o || omm RR EEN 


E EEN 877, 170 $322, 004 115, 790 $136, 883 
LEE 273, 290 59,332 AAA EE 
Marble- EE EE EN 175, 720 532, 622 
Linjestole. stated te e 554, 990 112, 868 | 2, 572, 620 2, 078, 620 
Ee e el EE 326, 270 118, 561 134, 720 154, 949 
Miscellaneous. EE 1 386, 180 | ! 1,383, 680 |............|.-........-- 


12 417,900 | 11, 996, 445 | 2,998,850 | 2,903,074 


Finished 
Total 
Kind Sawed Cut 


Cubic feet Value Cubic feet Value Cubic feet Value 


Granite 2.....----------------- 208, 210 $945, 123 185,830 | $1, 781, 500 | 1,387,000 | $3,185, 510 
Basallo serena E EE GE VE 273, 290 59, 332 
Marble... vc Es 136, 090 975, 061 189, 780 2, 768, 770 501, 590 4, 276, 453 
Limestone...................- 1, 572, 810 1, 824, 400 693, 700 2, 800, 345 5, 394, 120 6, 906, 233 
Sandstone.................... 1, 072, 960 | 1, 866, 675 145, 300 659, 313 | 1,679, 250 2, 799, 498 
Miscellaneous................. (1) O A O 86, 180 , 383, 680 


ER €QLhrtrho | Oe aD 


1 2,990, 070 | 1 5, 611,259 | 1,214,610 | 8,099,028 | 9,621,430 | 18, 610, 706 


1 Sawed miscellaneous stone included with construction stone. 
2 Sawed stone corresponds to dressed stone for construction work (walls, foundations, bridges) and cut 
.Stone to architectural stone for high-class buildings. 


GRANITE 


Sales of granite in the form of blocks and slabs decreased 3 percent 
in quantity but increased 15 percent in value in 1947 compared with 
1946. Stone for rough construction increased 5 percent, while cut 
stone decreased 5 percent in quantity compared with 1946. Monu- 
mental stone in 1947 increased 2 percent in quantity and 11 percent in 
value. Considerable gains in quantity and value were recorded for 
paving blocks and curbing. The former increased 18 percent in 
quantity and 11 percent in value, while curbing output increased 76 
percent in quantity and 112 percent in value over 1946 figures. 
However, decreases of 34 percent in quantity and 19 percent in value 
were recorded for rubble. With the exception of stone for rough 
construction, dressed monumental, and paving blocks, unit prices 
increased over those in 1946, the gain in one instance was 42 percent, 
registered for rough architectural and dressed stone. Details by 
States are indicated in the following table: | 
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The following tables show sales of monumental granite in the 
Barre district, Vermont. 


Monumental granite sold by quarrymen in the Barre district, Vermont, 1943-47 ! 


Year Cubic feet Value Year Cubic feet Value 
kee É 635,350 | $2,267,777 || 1946...-.-.--.------------ 990,156 | $3,461,801 
1044... zones 733, 500 2,093,081 || 1047... eene r or Rem 937, 403 3, 534, 798 
KI A 713, 050 2, 308, 506 


1 Barre granite is sold also for construction and crushed stone. 


Estimated output of monumental granite in the Barre district, Vermont, 1945—47 ! 


1945 1946 1947 

Total quarry output, rough stock. ................. cubic feet. - 716, 089 982, 692 927, 046 
Shipped out of Barre district in rough. ................. do.... 143, 217 196, 538 185, 409 
Manufactured in Barre district_............------------ do.... 572, 872 786, 154 741, 637 
Light stock consumed in district. _._..-.--.---.-..--.- do.... 471, 393 524, 103 404, 424 
Dark stock consumed in district......................... do.... 238, 696 2062, 051 247, 213 
Number of cutters in district. ......... 2.2. 2 c ccc lll... 1,318 1, 500 1, 748 
Average daily wage mo. $10. 50 $11. 00 $12. 50 
Average number of days worked 250 250 186 
Total pay roll for eent. ...................... LLL Ll lll lll. $3, 459, 750 $4, 125, 000 $4, 064, 100 
Estimated overhead ____....--.-.----.----.------------------- 1, 729, 875 2, 062, 500 2, 032, 050 
Estimated value of light stock- ------------------------------- 1, 862, 833 2, 718, 781 2, 688, 430 
Estimated value of dark stock.___.--------------------------- 1, 109, 936 1, 621, 442 1, 606, 878 
Estimated polishing cost_...........--------------------------- 1, 441, 128 2, 236, 418 1, 865, 681 
Estimated sawing cost_.._....-------------------------------- 1, 127, 839 1, 750, 240 1, 460, 098 

Total value of eranite Ll... 10, 731, 361 14, 514, 381 18, 717, 237 


1 Through cooperation of the Granite Manufacturers’ Association, Barre, figures covering the entire 
granite industry of the Barre district are given in this table to supplement figures of sales reported by 
quarrymen. 


BASALT AND RELATED ROCKS (TRAP ROCK) 


Because of their dark color, basalt and related rocks are not used 
extensively as building stone. Sales in 1947 for rough construction 
were greater than in 1946, but sales of rubble—a crude form of build- 
ing stone—declined greatly. Basalt and associated rocks are used to 
some extent for memorials, but such stones are classed in the trade 
as black granite and are therefore included with the figures for monu- 
mental granite. 


Basalt and related rocks (trap rock) (dimension stone) sold or used by producers 
in the United States in 1947, by States and uses 


Building stone Total 
State | Sa Rough construction Rubble 
—— SS Short tons | Value 
Short tons | Value | Short tons| Value 
Colorado. .................... pd Ue A (1) (1) (1) 1) 
Connectiecut......------------ 1 (1) O A neute u (1) 1) 
Wall: cascos sra 2 (1) (1) (1) (1) 1) 1) 
¡E A A E E Me , 000 $8, 640 8, 000 640 
Y A 1 3,910. |- $15, IA PA 3,310 | 15,928 
Pennsylvania. ............... 1 (1) 45 MN A EA (1) (1) 
Undistributed. ................ |. --..... 19, 710 43, 404 7, 820 2, 852 27,530 | 46,256 
7 3 23, 020 59, 332 15, 820 11, 492 38,840 | 70,824 
Average unit value_........-.|-------.]------------ $2. D8- ee $0.73 |...........- 


1 Included with **Undistributed.'' 
1 273,290 cubic feet (approximate). 
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MARBLE 


In 1947 total sales of marble increased 12 percent in quantity and 
30 percent in value compared with 1946. As in 1946, the marble 
industry is still benefiting from construction activity, as evidenced 
by the gain of 19 percent in quantity and 39 percent in value of 
building stone. Monumental stone in 1947 also increased in sales 
over 1946, with the gain in value amounting to 24 percent. The 
unit price increased 18 percent over that for 1946. 


Marble (dimension stone) sold by producers in the United States, 1946-47, by uses 


1946 1947 
Use 
l Cubic feet Value Cubic feet Value 
Building stone: 
Rough: 
WO XCF EE 9,170 $31, 653 34, 040 $147, 483 
A A aan dee ees 198,330 | 1245, 470 141, 680 385, 139 
Finished: | 
o MA OR 87,670 535, 100 48, 820 542, 888 
te ul A A ee cee ees 227,710 | 2,267, 330 277,050 3, 240, 943 
Total exterior... -.----------------------- . 96, 840 566, 753 ' $2,860 690, 371 
Total interior. __....-.-....---.---.------ 326,040 | 2, 512, 800 418,730 | 3, 586, 082 
Total building stone. .................... 422,880 | 3,079, 553 501, 590 4, 276, 453 
Monumental stone: 
UG a PRESE Beit eee EE 
Finished... .....------------.-----.-.----c eccL 483,180 | 4,001,462 ) 509,410 | 4,960,625 
Total monumental stone..................... 483,180 | 4,001,462 509, 410 4, 900, 625 
Total building and monumental. ............ 906,060 | 7,081,015 1, 011, 000 9, 237,078 
Approximate short tons. ................. 14,010. EE 85, 920 |............ 


1 Includes onyx for the manufacture of mantels, lamp bases, desk sets, clock cases, and novelties. 


Marble (dimension stone) sold by producers in the United States in 1947, by 
States and uses 


Building Monumental Total 
Quantity 
State Active | ` | RUD NE 
ae Value KE Value Short | Value 
Cubic | tons (ap- 
feet proxi- 
mate) 
Alabama.................- 2 (1) ( (1) (1) (1) (1) 1 
Arkansas......-............ 1| 8,800 | $11,400 |........]....-....- 8, 800 750 $11, 400 
Colorado. ................- 1| 7,280 ,540 A Rmus 7,280 ,84 
eo qui EM RU 1 (1) (! (1) (1) (1) (1) 1 
Maryland................. 1| 7,940 65, TIN PA PS 7, 940 670 67, 718 
Minnesota................- 1| 1,010 94, 100. | incedens 1, 010 70 94, 760 
Missouri. ................. 3 | 40,810 | 366,049 | 2,980 | $24,357 43, 790 9, 720 390, 406 
North Carolina............ Idein ; 32, i 50 32, 666 
Tennessee................- 5 |268,320 |1,959,254 | 15,920 | 217,344 | 284,240 24, 160 | 2,1706, 598 
Vermont.. ...............- 6 1 1 (1) (1) 1 1 
Undistributed........-.-----]-------- 167, 430 |1, 815, 426 |487, 590 |4, 686, 258 | 655, 020 55, 680 | 6, 501, 684 
22 |501, 590 |4, 276, 453 (509, 410 |4, 960, 625 |1,011, 000 85, 920 | 9, 237,078 
Average unit value........|........|........ $8. 53 |-------- "860 74^ REA eee bees 3 $9. 14 
Short tons (approximate)..|.......- 42,020 |.......... 43,300 E PE EPA AA 


1 Included with “Undistributed.” 
2 Average value per cubic foot. 
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LIMESTONE 


Limestone blocks cut to definite shapes and sizes are used almost 
exclusively for building purposes. Under normal conditions limestone 
is used extensively, particularly for interiors and exteriors of public 
buildings of all kinds, such as post offices, museums, churches, schools, 
and courthouses, as well as for commercial buildings. During the 
war, activity of the building-limestone industry was greatly curtailed. 
In 1947, as in 1946, this industry was steadily climbing in production. 
Less rough construction stone was reported than in 1946, but all other 
classes showed substantial gains in tonnage and value. 

Production of cut stone increased 3 percent in quantity, 23 percent 
in total value, and 19 percent in unit value. Rubble output was 37 
percent over that in 1946, while flagging rose to 61 percent above the 
previous year’s figures. ‘The total quantity of limestone sold or used 
increased 8 percent in quantity and 23 percent in value over 1946 
figures. Details are shown in the accompanying table. 

The area in the United States most productive of dimension lime- 
stone is in the vicinity of Bedford and Bloomington, Ind. This area 
supplied 82 percent of the rough architectural and finished (sawed 
and cut) limestone sold in 1947. The following tables show produc- 
tion in the Bedford-Bloomington, Ind., and Carthage, Mo., areas 
over a 5-year period. , 


Limestone sold by producers in the Indiana oolitic limestone district, 1948-47, by 


classes 
Construction ` 
Year Rough block sawetane senii Cut 


Cubic feet Value Cubic feet Value Cubic feet Value 


IV E 288, 750 $94, 500 135, 580 $92, 034 141, 200 $211, 019 
AA EE 339, 090 133,829 | 1254,060 | 1222, 354 (1) 1) 
lr EE 955, 320 434, 173 739, 080 571, 799 401, 330 1, 023, 744 
1040. — as deor hs 1,930,710 | 1,143,664 | 1,340,930 | 1,411,831 453, 010 1, 460, 305 
AA OR ae Y PE 2,082,330 | 1,492,620 | 1,398,440 | 1,563,008 470, 620 1, 834, 447 
Construction—Continued 
Other uses Total 
Total 
Year E rant ee RA 
Short tons Short tons 
Cubic feet | (approxi- Value Short tons Value (approxi- Value. 

mate) mate) 
1943-------------- 565, 530 41,000 $397, 553 150, 710 $181, 303 191, 710 $578, 856 
1944. ...........-- 593, 150 43, 000 356, 183 16, 380 13, 690 59, 380 369, 873 
1945. ooo 2, 095, 730 152,000 | 2,029,716 24, 880 23, 850 176, 880 2, 053, 566 
1046... sss 3, 724, 650 270,040 | 4,015,800 71, 550 45, 144 347, 590 4, 060, 044 
1947-------------- 3, 951, 390 286, 480 | 4,890,075 90, 440 306, 784 376, 920 5, 196, 859 


Cut stone is included with sawed and semifinished stone. 
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Purchased Indiana limestone sold by mills in the Indiana oolitic limestone district, 
1948-47, by classes 


Sawed and semi- 
finished Cut Total 
Year a EE 
Cubic feet Value Cubic feet Value Cubic feet Value 
1048 cn onse EE (1) (1) 1 232, 700 | 1 $362, 757 232, 700 $362, 757 
1044 A A (1) (1) 1 287, 130 1 529, 391 287, 130 529, 391 
1046 EE 10, 840 $6, 454 278, 820 798, 372 289, 660 804, 826 
¡A A 42, 360 44, 200 590,320 | 1,972, 265 632, 680 2, 016, 465 
A ioc PUES 68, 020 72, 594 994, 510 | 3,583,166 | 1, 062, 530 3, 655, 760 


1 A small quantity of sawed and semifinished stone included with cut stone. 


Limestone and marble sold by producers in the Carthage district, Jasper County, 
Mo., 1948-47, by classes 


Dimension stone (rough and dressed) 


Other uses Total 
Building Monumental Total 
y SSS SSS a SS SSS SS EE 

euh RE PE Short Bh Short 

ubic ubic ubic tons ort tons 
feet | Value | feet | Value | "toot (approx- Value | ‘tons | Value (approx- Value 

| imate) | imate) 
1943_____- 11,950, $66,326) 10,910, $33, 532| 22,860) 1,910) $99, 858] 299, 730/$487, 519| 301, 640, $587, 377 
1944. ..... 14,180| 94,338) 14,680; 58,632) 28,800 2, 420} 152, 970} 218, 190) 476, 750| 220,610, 629, 720 
1945. ..... 30, 230| 211, 299| 14,150, 64,900) 44,380|  3,660| 276, 199| 223, 160| 444, 518| 226, 820| 720,717 
1946. ..... 49, 190| 289, 866] 10,610} 41,718| 59,800|  5,080| 331, 584| 265, 260| 550,998| 270,340} 882, 582 
1947...... 58, 220| 487,799|  2,980| 24,357| 01,200|  5,200| 512,156| 300, 680| 513, 273| 305, 880|1, 025, 420 


SANDSTONE 


The total output of sandstone in 1947 increased 17 percent in 
quantity and 57 percent in value over the 1946 figures. Stone for 
rough construction increased 4 percent in tonnage but decreased 12 
percent in value compared with 1946. In 1947 cut stone, slabs, and 
mill blocks increased 33 percent in quantity and 83 percent in value 
over the preceding year's figures. Curbing stone showed greater 
increases in quantity and value than did flagging. 

As in previous years, Ohio was the principal producer. Its quarries 
produced 73 percent of the total value of output in 1947. Other 
producing States, in order of sales value, were New York, Tennessee, 
and Washington. | 
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The accompanying table presents the sales of bluestone in 1943-47. 
Bluestone is a type of sandstone that splits readily into thin, uniform 
Sheets. It is particularly well adapted for flagging but is used also 
for building stone and curbing. During the past several years the 
industry has declined somewhat due to inroads of concrete. However, 
as indicated in the table, production has been on the upgrade for the 
past 2 years. 


Bluestone (dimension stone) sold or used in the United States, 1943-47 ! 


Year pisa: Value Year pinus Value 
RI dre ee 99, 840 $92, 059 || 1946... ooo. 273,720 | $274,517 
1044. erue occu uai rias 156, 160 108, 732 || 1947... ooo... 274, 680 326, 168 
lr ENEE 109, 330 89, 448 


1 New York and Pennsylvania were the only States that produced bluestone. 


MISCELLANEOUS STONE 


Types of stone other than those included in the major groups already 
discussed are covered in the following table. The principal varieties 
are mica schist, argillite, light-colored volcanic rocks, soapstone, and 
greenstone. The quantity sold in 1947 decreased 12 percent, while 
the value increased 58 percent compared with 1946. 


Miscellaneous varieties of stone (dimension stone) sold or used by producers in 
the United States in 1947, by States and uses 


Building 
ae er Flagging Total 
Active ouga an Rubble 
State plants dressed 
Short Short Short Short 
tons Value tons Value tons Value tons Value 

California................ 6 (1) (1) (1) (1) (1) (2) 410 $3, 103 
Georgla..-.----.-....- | WE A (1 s AE RD ees (1) (1) 

aryland............... 4 (1) (1) 7, 580 |$31, 402 (1) (1) . 8,930 38, 438 
New Jersey.............. 1 | 2,300 | $20,000 |: de soo osc) ook eek ES 2, 300 20, 000 
New York .............. 1 (1) (D^. VE, VE EE ER (1) O) 
North Carolina.......... 1 100 Z0T ei ducc cet cns c 100 207 
Pennsylvania............ 2 (1) 6 (1) (1) (1) VM 20, 530 70, 007 

irginiía.__.............. 2 1 Dye, PA AS 1 1) 1 1) 
Undistributed 30, 350 |1, 363, 473 | 1,040 | 2,109 540 | $9, 191 | 9,640 |1, 294, 627 


OS | ES | EERE e q€ | ee | een | ee | Ee 


18 | 232,750 |1, 383, 680 8, 620 | 33, 511 3540 | 9,191 | 41,910 |1, 426, 3 
Average unit value... il $42.25 |_...-..- $3. 89 | ........ $17.02 |........ $34. 03 


1 Included with “Undistributed.” 
2 Approximately 386,180 cubic feet. 
3 Approximately 6,470 cubic feet. 


TRENDS IN USE OF DIMENSION STONE 


The history of production of dimension stone by kinds, for a 32- 
year period, is indicated in figure 1. Dimension stone finds little 
use during war times, as illustrated by the low sales figures for 1918 
and 1944. The trough of the 1931-36 period indicates that depres- 
sions also react strongly to the detriment of the dimension-stone ? 
industry. The sales figures started an upward climb in 1945 and 
indications are good for continued increases. | 
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THOUSANDS OF SHORT TONS 
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FIGURE 2.—Sales of all building stone and building limestone compared with nonresidential construction 
hoon private), 1915-47. Data on nonresidential building construction from Bureau of Foreign and 
omestic Commerce. 


Figure 2 traces for a 33-year period the history of production of all 
building stone and of the principal variety—limestone—in their 
relationship to nonresidential building, the class of construction that 
normally uses stone most extensively. During the war years, there 
was small demand for dimension stone for use in either residential 
or nonresidential construction. There is a backlog of potential public 
and private nonresidential building construction that has been delayed 
due to emphasis on the less-expensive type of residential construction. 
The dimension-stone industry should benefit from these building 
programs in the future. 
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TECHNOLOGIC DEVELOPMENTS 


Two new developments of possible interest to dimension-stone 
producers are the use of coal cutters and a new system of thermic 
boring by means of the oxygen lance.’ In pg mee the arc-shearing 
coal cutters have been used in underground limestone workings to 
remove large blocks of stone. One advantage of particular value is 
the small quantity of waste material produced in such an operation. 

The oxygen lance, a tool already in use for cutting steel ingots, 
offers considerable promise in drilling rock, particularly those of high- 
silica content. Work on this method of drilling has been done in 
France, Belgium, and Great Britain. It is reported that the drilling 
is silent and the silicosis hazard considerably reduced. 


CRUSHED AND BROKEN STONE 


Over 200 million short tons of crushed and broken stone were 
produced in 1947, exclusive of that used for making cement and 
lime. Output increased 16 percent in quantity and 23 percent in 
value over the 1946 figures. The chief tonnage gains were in concrete 
and road metal, metallurgical uses, and riprap, in contrast with 
slight declines in the consumption of railroad ballast, stone for alkali 
works, and agricultural stone. The average value at the quarry 
increased 8 cents a ton. 

The accompanying table of salient statistics shows the quantity 
sold and the value of output during 1946 and 1947, by uses. Detailed 
data on asphaltic stone and slate granules and flour are given in the 
Asphalt and Slate chapters of this volume. | 


1 Mine & Quarry Engineering (London), vol. 14, No. 2, February 1948, pp. 37, 45. 
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Crushed and broken stone sold « or used by producers in the United States, 1946-47, 
by principal uses 


Use Value Value 


Short tons | + | Short tons 
Total Average Total Average 

Concrete and road metal...... 90, 358, 960 |$97, 765, 446 $1.08 1107, 077, 590 |$125,753, 455 $1. 17 
Railroad ballast.............. 16, 908, 350 | 13, 127, 058 . 78 | 16,350, 260 | 13, 566, 869 . 83 
Metallurgical. ................ 25, 157, 760 | 20, 791, 833 . 83 | 32, 570, 270 | 28, 687, 950 .88 
Alkali wOrks.................- 7,418,600 | 5,230,804 -71 | 7,074,270 | 5,295,318 . 75 
le EE 3, 847, 550 | 5, 010, 207 1.30 | 5,732, 740 | 6,513, 792 1. 14 
Agricultural... ................ 22, 781, 750 | 32, 482, 907 1. 43 | 22, 605, 500 | 35,075, 883 1. 55 

Refractory (ganister, mica : 
schist, dolomite, soapstone).| 2,088,080 | 4,157,179 1.90 | 2,704,220 | 5, 536, 738 2. 05 
Asphalt filler... 459, 020 | 1, 270, 734 2.77 486, 470 | 1, 422, 998 2. 03 
Calcium carbide works. ` 411, 660 437, 231 1. 06 ; 6, 293 1. 00 
Sugar factories. ............... 378, 720 693, 058 . 1. 83 649,420 | 1,349, 886 2. 08 
Glass factories. ................- 648, 250 | 1, 163, 161 1. 79 750,930 | 1,576,701 2. 08 
Paper mills. .................. 985, 620 , 91 1. 78 569, 930 1, 049, 591 1. 84 
Other uses---...--------------- 6, 633, 430 | 18, 551, 736 2.80 | 8, 711, 870 jae 2. 50 
177, 477, 780 |201, 367, 266 1. 13 1206, 136, 330 |248, 451, 960 1.21 

Portland and natural cement 
and cement rock). 43, 871, 000 Gy - AA 49, 530, 000 Cy digested cece 
Dino EE 11, 985, 000 CD EE 13, 558, 000 (D: — VEER 
Total stone. ............ 233, 340, 000 (D- AAA 269, 224, 000 C Veeck eee 
Asphaltic stone. .............. 777, 467 | 2,861, 591 3.68 | 1,004,740 | 3, 756, 074 3. 74 
Slate granules and flour....... 663, 520 | 5, 424, 604 8. 18 763, 500 | 6, 608, 234 8. 66 


1 Value reported as cement in chapter on Cement. 
2 No value available for stone used in manufacture of cement and lime. 
3 Value reported as lime in chapter on Lime. 


The following tables show the tonnage and value of stone used 
for concrete aggregate, road construction, and railroad ballast for a 
series of years and by States for 1947. 


Crushed stone for concrete and road metal and railroad ballast sold or used by 
producers in the United States, 1943-47 


Concrete and road metal Railroad ballast Total 
Year SSS MEC ee EC EU MCI C EC DM IE 

Short tons Value Short tons Value Short tons Value 
EI one en acetate 82, 412, 380 | $83, 397, 757 17, 235, 700 | $11, 346, 272 99, 648, 080 $94, 744, 029 
1044. coe 64, 795, 490 66, 144, 499 18, 285, 060 12, 556, 676 83, 080, 550 78, 701, 175 
IO4R -.--------- 64, 108, 190 65, 535, 403 21, 265, 070 14, 894, 216 85, 373, 260 80, 429, 619 
19406..............- 90, 358, 900 97, 765, 446 16, 908, 350 13, 127, 058 | 107, 267, 250 110, 892, 504 
Y 107,077,590 | 125, 753, 455 16, 350, 260 13, 566, 869 | 123, 427, 850 139, 320, 324 


838350—49——2 
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Crushed stone for concrete and road metal and railroad ballast sold or used by 
producers in the United States in 1947, by States 


Concrete and road metal Railroad ballast Total 
State 
Short tons Value Short tons Value Short tons Value 

Alabama-...------------------ 67, 490 A el nannini 67, 490 $115, 899 
E AS 1 (Duro EE AS 1 (1) 

o: A cae 282, 250 142, 980 16, 740 $17, 628 298, 990 160, 608 
ATKANSAS -------------------- 369, 130 454, 631 293, 330 234, 329 662, 460 688, 960 
California....................- 8,142, 610 | 7,107, 805 412, 200 206, 053 | 8, 554, 810 7, 313, 858 
Colorado--.------------------- 326, 110 508.955 EE suse seed 326, 110 598, 355 
Connecticut..__......-...----- 1, 216,390 | 1, 483, 109 62, 130 62,126 | 1, 278, 520 1, 545, 235 
Delaware. ...................- 1 A SN e le A (1) (1) 

Noe LE 3, 105,650 | 3, 852, 287 (1) (1) 2 9, 105, 650 | 23, 852, 287 
Georgia. ---------------------- 2 2, 340, 400 | ? 2, 948, 780 30, 230 33, 362 | 2 2, 370, 630 | 2 2, 982, 142 
Hawaii.....................-. 731,910 | 1,360, 783 500 628 732, 410 1, 367, 411 
EEEE EEN ` 2815, 340 2 815, 485 (1) l 949, 700 938, 322 
DINOS eso 22:01:26 ede 8, 375, 270 | 8,700, 040 799, 940 678,415 | 9,175,210 9, 378, 455 
Indiana A 3,017, 710 | 3, 268, 061 282, 970 295, 098 , 300, 3, 563, 159 
Iowa. BR 3, 259, 3, 683, 548 35, 040 67,214 | 3, 294, 330 3, 750, 762 
LAT CA eo 2, 287, 2, 621,095 | 1,521, 450 479,000 | 3,809, 310 3, 100, 095 
Kentucky. ...............-...- 3, 726, 350 | 4, 538, 656 420, 800 332, 122 | 4, 147, 150 4, 870, 778 
Louisiana....................- 180, 720 115.703. 1... MAA 180, 720 115, 793 
Maine..................-.--..- 137, 350 27/2.211-| EE, E 137, 350 272, 211 
Maryland. -- ooo. 1, 233, 600 | 1,587, 934 2 41, 080 2 49, 296 | 21,274,680 | 2 1, 637, 230 
Massachusetts. .-------------- 1, 941,840 | 2, 202, 985 199, 640 218, 218 | 2,141, 480 2, 421, 203 
Michigan. ...................- 2, 470, 280 1, 836, 651 184, 270 179, 647 2, 663, 550 2, 016, 208 
Minnesota ------------------ 1, 007, 500 1, 181, 400 2 146, 250 2 109, 500 | 2 1, 153, 750 | 21, 290, 900 
Missouri...................-.- 3, 856, 440 | 4,682,820 | 1,086, 380 431,825 | 4,942,820 5, 114, 645 
Montana. 16, 180 16, 600 433, 960 322, 917 450, 140 339, 517 
Nebraska. ...............-...- l (1) (1) (1) 33, 260 59, 094 
Nevada...............-.-..-..- 3 1, 569, 890 2 843, 423. |_.__.___-.--]__-.-_----.- 2 1, 569, 800 2 843, 423 
New Hampshire. ............. 61, 850 (t Bo i m ERR: ct, 61, 850 71, 360 
New Jersey..................- 3, 217, 700 | 4, 623, 956 2 460 2 556 | 2 3, 218,160 | 2 4, 624, 512 
New Mexico.................- 2 101, 380 2 18, 835 301, 500 196, 700 2 402, 880 2 215, 535 
New York 7,629,980 | 9, 733, 285 2 991, 850 2 871, 993 | 2 8, 621, 830 | 2 10, 605, 278 
North Carolina. ..------------ 3, 828, 540 | 5,582, 354 755, 940 943,112 | 4, 584, 480 6, 525, 466 
Heen 2 7, 506, 830 | 2 8, 000, 664 | 1,170,340 | 1,157,135 | 28,677, 170 | 29, 157, 799 
Oklahoma...................- 1, 352, 420 1, 205, 258 2 740, 890 2 185, 222 | 22,093, 310 | ? 1, 480, 480 
Oregon. .....................- 2, 418, 900 | 3,881, 809 126, 670 121,220 | 2,545.570 4, 003, 029 
Pennsylvania................. 8, 337, 650 | 10, 874, 725 759, 530 934,019 | 9,097,180 | 11, 808, 744 
Puerto Rico. ................. 3 84, 400 1166, 326 3 3, 200 1 2, 026 97, 430 183, 952 
Rhode Island........ Mp ar 1 13, 610 E P PENNA ENSEM 3 13, 610 2 23, 277 
South Carolina. .............. 2 1, 426, 240 | ? 1, 008, 319 383, 430 419, 467 |? 1, 800, 670 | 2 2, 417, 786 
South Dakota. ............... , 080 | 2880,682 |............|..---------- 2 660, 080 , 682 
Tennessee. ...-.---.---------- 2 4, 539, 250 | 2 5, 405, 724 539, 690 490, 210 | 2 5,078, 940 | 2 5, 895. 934 
oh ay EMI COMUNE eee 2,367,720 | 2, Yi 891 2 247, 740 2 189, 851 | 2 2, 615, 460 | 2 2, 566, 742 

al DEEN O ee Wied BS eee cee olla Goce eee 

Vermont..... POOR NO TIRE ? 88, 680 1.126, 008 | zac A 2 88, 680 2 126, 958 
Virginia . ................... 5, 039,310 | 6, 789, 125 962, 400 954,817 | 6,001, 710 7, 743, 942 
Washington.................- 2, 451, 120 2, 648, 956 752, 550 678, 093 3, 203, 670 3, 327, 049 
West Virginia.......---.------ 1, 541, 180 | 2, 271, 738 400, 990 439, 985 | 1,942, 170 2, 711, 728 
Wisconsin...................- 3, 327, 680 3, 382, 759 161, 740 139, 445 3, 489, 420 3, 522, 204 
Kee locas eee 2 28, 700 2 25, 556 2 247, 650 2 224, 987 1, 106, 540 1, 121, 809 
Undistributed. ............... 567,720 | 1,131,567 | 1,836,780 | 1,899,753 | 1,390, 950 1, 963, 423 


——— — — | — —— a ——— | M HM—À—Há—— | NS | HÀ f) ——É——ÓÓMÓÁ— HM 


107, 077, 590 |125, 753, 455 | 16,350, 260 | 13, 566, 869 |123, 427, 850 | 139, 320, 324 


1 Included with ‘‘Undistributed.”’ 
2 To avoid disclosing confidential information, total is somewhat incomplete, the figures not included 
being combined with ‘‘Undistributed.”’ 


COMMERCIAL AND NONCOMMERCIAL OPERATIONS 


The accompanying table shows the production of crushed stone for 
concrete and road metal during recent years by Government agencies 
of various kinds, contrasted with that by commercial enterprises. 
For several years before 1940, Government-sponsored enterprises 
produced 29 to 46 percent of the total output. They consisted chiefly 
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of make-work organizations designed to meet the unemployment 
problem and, to a lesser extent, of State, county, and city highway 
boards or commissions. However, war conditions brought about a 
change in this situation. Unemployment ceased to be a problem. 
Highway construction, except for military roads, was virtually sus- 
pended, and even highway maintenance was widely curtailed. Con- 
sequently the output of stone by noncommerical agencies was very 
small. In 1946 noncommercial tonnage accounted for only 7 percent 
of the total. In 1947 the tonnage virtually doubled and rose to 11 
percent of the total output. 


Crushed stone for concrete and road metal sold or used by commercial and 
noncommercial operators in the United States, 1943-47 


[Figures for “noncommercial operations” represent tonnages reported by States, counties, municipalities, 
and other Government agencies, produced either by themselves or by contractors expressly for their 
consumption, often with publicly owned equipment; they do not include purchases from commercial 

. producers. Figures for “commercial operations” represent tonnages reported by all other producers.] 


Commercial operations Noncommercial operations Total 
Percent Wee Forconi 
0 0 0 
Year Aver- change E of pd ange Ri ot change 
Short | value [in quan-| “foray | Short I in quan-| asi | Short [in quan- 
tons tity un tons : tity nan- tons tity 
ton from tit get from Tit from 
preced- y preced- y preced- 
ing year ing year ing year 
1943_..... 74, 906, 610 $1. 01 —19 91| 7, 505,770} $1.05 — 51 9| 82, 412, 380 —23 
AE 56, 815, 950 .1. 02 — 24 88| 7, 979, 540 1. 06 +6 12| 64, 795, 490 —21 
1945....... 59, 347, 220 1. 01 +4 93| 4, 760, 970 1. 12 —40 7| 64, 108, 190 —1 
1946....... 83, 879, 680 1.07 4-41 93] 6, 479, 220 1. 23 +36 7| 90, 358, 900 +41 
1947...... 95, 178, 440 1.1 +13 89/11, 899, 150 1.09 +84 11/107, 077, 590 +19 
GRANULES 


Output of granules for roofing purposes has been canvassed com- 
pletely since 1942. The following table shows total production for 
the past 5 years. Separate figures for slate granules are given in the 
Slate chapter of this volume. 


Roofing granules ! sold or used in the United States, 1943-47, by kinds 


Natural Artificially colored Brick 


Year 
Short Short 
tons tons 


ED | AAA | es | oe | mE | oe, | Gere ees 


878, 610 | $10, 652, 280 


Value Value Value 


E 287,090 | $2,190,143 | 543,870 | $7, 745, 452 47, 650 | $716, 685 , 

EH et tege 287,080 | 2,210,379 | 637,090 | 9,313, 356 65, 830 |1, 005, 964 | 990,000 | 12, 529, 699 
19045. .......... 355,840 | 2,028,052 | 628,220 | 9,124,891 61,220 | 947,037 |1, 045,280 | 12, 700, 580 
Y AA 447,910 | 3,470,411 | 877,990 | 12, 939, 512 54, 660 | 866, 174 |1, 380, 560 | 17, 276, 097 
Ee 504, 980 | 4,166,810 |1, 133, 870 | 17, 905, 899 56, 570 | 998, 434 |1, 695, 420 | 23,071, 143 


! Manufactured from stone, slate, slag, and brick. 
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SIZE OF PLANTS | : 


In 1946 the average crushed-stone plant produced about 107,000 
tons; in 1947 this average increased to approximately 120,000 tons. 
During 1947, 37 percent of the plants reported less than 25,000 tons 
but contributed only 3 percent of the total output. On the other 
hand, the 26 plants that produced 900,000 tons or more contributed 
25 percent of the total. The accompanying table shows additional 
details of the size pattern of the industry. Comparable statistics have 
been published in Minerals Yearbook for each year beginning with 
1941. 


Number and production of commercial crushed-stone ! plants in 1946-47, by size 
of output 


1946 1947 


Total pro- e 
Per- | Cumula- | Num- A Per- Cumula- 
cent of| tive total | ber of oe eent of tive total 
total | (short tons)|plants (short tons) total |(short tons) 


Size of output _| Total pro- 
oe duction of 


lants 
plants) (short tons) 


ai ED 


Less than 1,000 tons. . ... 65 29, 800 | 0.02 20, 800 71 28, 4 0. 02 28, 4 

1,000 to 2800). 602 | 6,617,380 | 3.90 6,647, 180 624 | 5,673,240 | 2.96 5, 701, 730 
25,000 to 50,000........... 251 | 8,920,110 | 5.26 | 15, 567, 290 251 | 9,250,630 | 4.82 | 14, 952, 360 
50,000 to 75,000... ------- 159 | 9,630,090 | 5.68 | 25, 197, 380 189 | 11, 406,070 | 5.95 | 26,358, 430 
75,000 to 100,000...--.---- 1 9, 468, 710 | 5.59 | 34, 666, 090 118 | 10,171,300 | 5.30 | 36, 529, 730 
100,000 to 200,000... .... 173 | 23, 514, 570 | 13. 87 | 58, 180, 660 205 | 27,466, 960 | 14.32 | 63, 996, 600 
200,000 to 300,000......... 96 | 23,328, 280 | 13. 76 | 81, 508, 940 98 | 23, 837, 510 | 12. 43 | 87, 834, 200 
300,000 to 400,000. ........ 47 | 16,358,320 | 9.65 | 97, 867, 260 54 | 18, 823, 270 | 9. 81 | 106, 657, 470 
400,000 to 500,000..-..---- 24 | 10,901, 680 | 6.43 |108, 768, 940 23 | 10,309, 220 | 5.37 | 110, 966, 690 
500,000 to 600,000... .. -- 11 | 6,148,290 | 3.63 |114, 917, 230 18 , 726,530 | 5.07 | 126, 693, 220 
600,000 to 700,000. ........ 11 7,152,140 | 4.22 |122, 069, 270 15 | 9,707, 840 5.06 | 136, 401, 060 
700,000 to 800,000. .-....--- 5 | 3,806,600 | 2.25 |125, 875, 970 6 | 4,570,890 | 2.38 | 140, 971, 950 
800,000 to 900,000. ..... ---- 4 | 3,550,500 | 2.09 |129, 426, 470 3 | 2,591,740 | 1.35 | 143, 563, 690 
900,000 tons and over. ... 24 | 40, 081, 880 | 23. 65 |169, 508, 350 26 | 48, 259, 700 | 25.16 | 191, 823, 380 


, 


a PPP AP H eee | AAA | no | AAA d 


1, 581 |169, 508, 350 |1 169, 508, 250 | 1,601 |191, 823, 390 |100. 00 | 191, 823, 390 


3 
= 


1 Exclusive of marble, which is primarily a dimension-stone industry. 


METHODS OF TRANSPORTATION 


As shown in the accompanying table, truck transportation is the 
principal method used in the crushed-stone industry, while rail is a 
close second. Waterways provide relatively minor but locally im- 
portant facilities. In years prior to 1946 the table included only the 
transportation statistics of the commercial stone used for concrete 
and road metal. 
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Crushed stone sold or used in the United States in 1947, by methods of 


transportation 
; i Commercial and non- 
Commercial operations | commercial ! operations 
Method of transportation 
Percent Percent 
Short tons of total Short tons of total 
PP TEEN 83, 726, 780 44 | 97,897, 760 47 
Nee te tt Ol Sale EE 74, 359, 910 39 | 74,359, 910 36 
hire cs TR 22, 258, 940 11 22, 258, 940 11 
Unspeclfied. rou oh es tn Sees 11, 619, 720 6 11, 619, 720 6 


191, 965, 350 100 | 206, 136, 330 100 
1 Entire output of noncommercial operations assumed to be moved by truck. 


GRANITE 


Sales of crushed and broken granite increased 13 percent in quantity 
and 16 percent in value in 1947. The average sales value per ton 
increased 4 cents. Sales of riprap declined in quantity and value 
compared with 1946 figures. Crushed granite for concrete and road 
metal gained 17 percent in quantity and 27 percent in value, and the 
average value was 11 cents higher in 1947. Granite sold as railroad 
ballast advanced only 3 percent in quantity but 13 percent in value. 
The average sales value of such ballast increased 10 cents a ton. As 
indicated in the accompanying table, granite is produced in a great 
many States, but the majority of the output comes from the South- 
eastern States. North Carolina was the principal producer in 1947, 
EES by South Carolina, Georgia, California, and Virginia in that 
order. 

The number of individual operations supplying noncommercial: 
crushed stone cannot be determined with any degree of accuracy from 
the reports submitted. Therefore, in the accompanying tables 
covering granite and most other kinds of crushed and broken stone, 
the number of active plants is not given. For many years before 1939, 
when noncommercial production was less important, such figures 
appeared in the tables. 


BASALT AND RELATED ROCKS (TRAP ROCK) 


Basalt, gabbro, diorite, and other dark igneous rocks that are known 
commercially as trap rock are widely used in the construction in- 
dustry. In 1947, Washington was the leading State, followed closel 
by New Jersey, then by Oregon, Massachuestts, California, Pennsyl- 
vania, Connecticut, and Idaho. Total sales of crushed and broken 
trap rock were 20 percent greater in quantity and 25 percent greater 
in value in 1947 than in 1946. "The average value per ton increased 
from $1.26 to $1.31. See second table following for details. 
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MARBLE 


In the manufacture of marble blocks, large quantities of waste 
material accumulate, consisting either of defective blocks or cuttings 
and spalls from marble-dressing operations. This byproduct material 
is marketed for a great variety of uses listed in the footnote of the 
accompanying table. The average value varies considerably from 
State to State because in some States a large portion is marketed for 
high-priced products, such as terrazzo or marble flour, whereas in 
others a considerable amount must be sold for road stone, concrete 
aggregates, or other low-priced uses. Statistics on crushed and broken 
marble are shown in the accompanying table. 


Marble (crushed and broken stone) sold by producers in the United States in 
1947, by States ! 


State Active | Short 


plants | tons Value State Active | Short 


plants | tons | Value 


Alabama...............- 2 (2) (2) Texas- .----------------- 1 | 10,000 | $118, 000 
Arkansas...............- 1 50 LC AA eenn 1| 5,920 | 69,322 
California. .............. 2 6 (2) Virginia................. 1 (3) (2 
Georgia. ...............- 1 2) (2) Washington... 1| 1,920 7, 756 
Maryland............... 1 | 3,490 | 48,599 || Undistributed ..........]........ 76,520 | 485,405 
Missouri...............- 1 2,370 | 14,190 ——— 
New Jersey.............- 1| 1,500| 11,000 TOGA occ eos ce 18 |141, 960 | 1,015,444 
New York..............- 1 | 24,070 | 187,632 || Average unit value......|........].......- 7.15 
Tennessee. .......-.....- 4 | 16,020 ; 


! Includes stone used for agriculture, asphalt filler, cast stone, composition flooring, crushed stone, mag- 
nesia, mineral food, poultry grit, riprap, shingles, spalls, stucco, terrazzo, tile, whiting (excluding marble 
whiting made by companies that purchase thelr marble), and unspecified uses. 

2Included with “Undistributed.” 


LIMESTONE 


Sales of limestone were reported to the Bureau of Mines from 44 
States and 2 Territories in 1947. Because of its wide distribution 
and relatively moderate production cost it is used more extensively 
than other types of stone in the United States. In 1947, limestone 
(excluding that used for making cement and lime) constituted 73 
percent of the total crushed and broken stone produced in the United 
States. Sales of stone for fluxing increased 29 percent, while con- 
crete and road-metal stone increased 12 percent. On the other hand, 
output of stone for riprap, railroad ballast, and agricultural uses 
declined slightly. The tonnages consumed in “Miscellaneous Uses," 
n as a group gained 12 percent, are shown in an accompanying 
table. 
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Limestone (crushed and broken stone) sold or used by producers in the United 
States for miscellaneous uses, 1946—47 


1046 1047 
Use ————— 
Short tons Value Short tons Value 

Alkali weorks o oocoocoonconceoncocococaccomo. 7,418,690 | $5, 230, 804 7,074, 270 $5, 295, 318 
Calcium carbide worka 411, 660 437, 23 846, 860 846, 293 
Coal-mine dusting. ..................... .....- 208, 830 632, 729 386, 980 1, 351, 922 
Filler (not whiting substitute): 

ASD ONG EE 459, 020 1, 270, 734 486, 470 1, 422, 998 

IX REA A cde i noL 553, 1, 076, 728 483, 770 862, 389 

0147. EE 220, 370 645, 440 143, 270 371, 921 
EKüberD6ds. EE 16, 410 33, 324 33, 970 

Jaen 648, 1, 163, 161 756, 930 1, 576, 701 

Limestone sand en 622, 230 437, 882 743, 060 , 607 
Limestone whiting "A 405, 380 3, 523, 025 492, 040 4, 237, 606 
Magnesia wogksaidolomitel? 294, 360 464, 750 358, 320 458, 075 

eral (000 A 373, 630 1, 697, 507 402, 070 1, 937, 359 
Mineral (rock) won). 22, 200 ; 25, 780 30, 
PRHDOP IEN 385, 620 685, 912 569, 930 1, 049, 591 
Poultry eT a ees ete een 117, 630 822, 985 66, 710 , 476 
Refractory (dolomite) _------------------------- 1, 035, 110 1, 146, 864 1, 540, 740 1, 728, 623 
Road WEEN ; 283, 820 806 711, 010 523, 573 
Stucco, terrazzo, and artificial stone.._____..... 25, 830 171, 113 32, 560 309, 919 
Sugar factories. -oaaao nnan aaa 378, 720 6 649, 420 1, 349, 886 
Other uses MA oe a 447, 350 543, 201 579, 450 955, 037 
Use onsapecited.. . ccc L LL... 753, 930 1, 101, 884 414, 440 586, 909 


15,082,720 | 22,054,628 | 16,858,050 | — 26,151, 258 


1 Includes stone for filler for calcimine, caulking compounds, ceramics, explosives, floor coverings, foundry 
compounds, glue, insecticides, leather goods, paint, paper, phonograph records, picture-frame moldings, 
plastics, pottery, putty, roofing, rubber tooth paste, wire coating, and unspecified uses. 

3 Includes stone for refractory magnesia. 

3 Includes stone for acid neutralization, athletic-field marking, carbon dioxide, chemicals (unspecified), 
concrete blocks and pipes, dyes, fill material, light bulbs, motion-picture snow, oil-well drilling, patching 
plaster, pharmaceuticals, rayon, roofing granules, spalls, and water treatment. 


Dolomite (calcium-magnesium carbonate) has a variety of uses, 
some of which are quite distinct from those of high-calcium limestone. 
Dead-burned dolomite is used as a refractory lining for metallurgical 
furnaces, and statistical data on this product (which is closely allied 
to lime) are given in the Lime chapter of this volume. Raw dolomite 
is also used as a refractory, particularly for patching furnace floors. 
Dolomite is also used as a source of magnesia (MgO), which may be 
applied to refractory use, employed for heat insulation, or used in 
various other ways. In 1943, for the first time, dolomite was used 
extensively as a source of magnesium metal. This use, however, 
declined and none has been reported since 1945. 

Sales of dolomite and its primary product of calcination—dolomitic 
lime—for certain uses are covered in the accompanying table. 


Dolomite and dolomitic lime sold or used by producers in the United States for 
, specified purposes, 1946-47 


1946 1947 


Short tons Value Short tons Value 


Dolomite for— 


Basic magnesium carbonate l........--... 204, 360 $464, 750 358, 320 $458, 075 
Refractory uses...................--- L2 eee 1,035,110 | 1,146,864 | 1,540, 740 1, 728, 623 
Dotomitic lime for— 
Refractory (dead-burned dolomite)................. 1, 077, 980 | 10,101,707 | 1,395,200 | 14, 295, 359 
Paper mis AAA aa Ea 35, 000 323, 000 48, 000 453, 000 
Total (calculated as raw stone)................... 3, 555,000 |............ 4, 785, 000 |............ 


1 Includes dolomite for refractory magnesia. 
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The following table shows the tonnages and values of fluxing stone 
sold for use in various metallurgical operations. 


Sales of fluxing limestone, 1943-47, by uses 


Open-hearth Other Other metal- 
Blast furnaces plants smelters ! lurgical 2 Total 
Year — CIC EE KEEN 

Short Short Short Short Short | 

tons Value tons Value tons Value tons Value tons Value 
1943. .... 24, 755, 920/$18, 785, 578|5, 932, 000|$4, 899, 369/671, 990|$581, 325|209, 840/$239, 295/31, 570, 650,$24, 505, 567 
1944....... 24, 045, 890| 18, 954, 798/06, 158, 870| 5, 251, 987/557, 830| 547, 2771317, 740| 376, 051/31, 080, 330| 25, 130, 113 
1945. ....|21, 901, 820| 17, 111, 472|5, 038, 140| 4, 286, 889/502, 230| 491, 178/197, 330| 186, 854/27, 639, 520| 22, 076, 393 
1946..... 19, 674, 130| 15, 803, 857|4, 869, 300| 4, 342, 467/449, 050| 490, 566/165, 280] 154, 943/25, 157, 760| 20, 791, 833 
1947....- 25, 817, 270| 22, 000, 04216, 059, 440| 5, 862, 292/512, 880| 593, 811/180, 680} 230, 905/32, 570, 270| 28, 687, 950 


1 Includes flux for copper, gold, lead, zinc, and unspecifled smelters. 
2 Includes flux for foundries and for cupola and electric furnaces. 


Inasmuch as the statistics of the lime and cement industries are 
presented in separate chapters of the Minerals Yearbook, they are 
not covered in the Stone chapter. However, a commodity review of 
limestone would be incomplete without recognition of the large 
tonnage of limestone consumed by these industries. Consequently, 
the following table shows the total tonnage of limestone consumed 
for all purposes. 


Limestone sold or used for all purposes in the United States, 1945-47, in short 


tons 
Use 1945 1946 1947 
Limestone (as given in this report) (approximate)............. 112, 574,000 | 134,717, 000 150, 409, 000 
Portland and natural cement and cement.rock 1............... 21, 332, 000 77, 000 49, 530, 000 


Limo o uu Uu a 11,841,000 | 11,985,000 | 13,558,000 
151, 747,000 | 190,579,000 | 213,497, 000 


1 Reported in terms of cement in Cement chapter of this volume. 
2 Reported in terms of lime in Lime chapter of this volume. 


SANDSTONE 


Sales of crushed and broken sandstone increased 62 percent in 
quantity and 42 percent in value in 1947 compared with 1946. In- 
creases in tonnage were registered for all uses of crushed and broken 
sandstone, the greatest of which was for concrete and road metal 
while refractory stone showed the least increase. Average unit values 
increased for refractory stone and concrete and road metal, and de- 
— for all other uses. Details are indicated in an accompanying 
table. 

MISCELLANEOUS STONE 


Crushed and broken stone, other than the five principal varieties 
already discussed, includes light-colored volcanic rocks, schists, 
boulders from river beds, serpentine, and flint. A following table 
shows sales of stone of these types in 1947. "Total sales increased 
49 percent in quantity and 77 percent in value in 1947 compared with 
1946. See second table following for details. 
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MARKETS 


As indicated in preceding sections of this chapter, one of the chief 
uses of crushed stone is as concrete aggregates and road metal in the 
construction of buildings and highways. It is to be expected, there- 
fore, that crushed-stone sales will follow the trend of cement ship- 
ments, the area of new concrete pavements, and the value of new 
construction. These relationships are indicated in figure 3. There 
is a definite correlation of trends; and, inasmuch as the demand for 
crushed stone in construction was upward in 1947, the prospect for 
continued increases is excellent. 


Concrete pavements 
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, Portland cement (tons) 
\ shipments (barrels) 
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FIGURE 3.—Crushed-stone aggregates (concrete and road metal) sold or used in the United States compared 
with shipments of portland cement, total construction (value), and concrete pavements (contract 
awards, thousands of square yards), 1932-47. Data on construction and concrete pavements from 
Bureau of Foreign and Domestic Commerce. 


The metallurgical industries operated at high rates during 1947. 
Pig-iron production—more than 58 million short tons—was 30 per- 
cent greater than in 1946; and steel production—nearly 85 million 
tons—was 27 percent greater than in the preceding year. As a result 
of these increases, metallurgical stone sales increased 29 percent. 
Similarly, sales of refractories, such as dead-burned dolomite and 
ganister used as silica brick, increased. The correlations of fluxing- 
stone output with pig-iron production and of refractory stone with 
steel-ingot production are shown in figure 4. | . 
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FIGURE 4.—Sales (tons) of fluxing stone and refractory stone (including that used in making lime) com- 
pared with production of steel ingot and pig iron, 1932-47. Statistics of steel-ingot production compiled 
by American Iron and Steel Institute. 


TECHNOLOGIC DEVELOPMENTS 
The use of “skull crackers” or the drop-ball method for reducing 


large fragments of stone to smaller sizes was mentioned in the 1946 
Stone chapter. Further developments with this apparatus during 
1947 were use of plexiglass sheets (1 by 18 by 36 inches) set in rubber 
on the crane to protect the operator from flying pieces of stone and 
the use of a small ball above the breaking ball to keep the wire rope 
taut. Several operators report that the success of the drop-ball 
method depends largely upon the skill of the crane operator. The 
use of this method for reducing the size of stone promises to become 
widely accepted in the industry.’ | | 

Other developments of interest to the stone industry included use 
of rotary-type drill bits, faster and denser explosives to increase pro- 
duction of smaller sizes, and the use of plastic crusher bearings. It is 
stated that a plastic type of bearing used in the swinging jaw bearings 
of a 60- by 40-inch jaw crusher gave far better results than any other 
type used. Another advantage of this type of bearing 1s that upon 
failure it causes no damage. One manufacturing concern reported 
that a curved jaw plate gives a finer product or more capacity with 
somewhat less wear on the jaw plates.? 


FOREIGN TRADE * 


Importation of stone into the United States in 1947 showed a con- 
siderable increase in value over the 1946 figures. "The total value for 
1947 was approximately 1% times as great as in 1946. The greatest 
gain, from the standpoint of value, was made by granite. Value of 

2 Rock Products, vol. 50, No. 3, March 1947, p. 82. 
3 Pit and Quarry, vol. 39, No. 8, February 1947, pp. 74-7 


4-75. 
4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce, 
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imports decreased for travertine, granite paving blocks, and “all 
other manufactures” under the marble, breccia, and onyx group. 

The export trade, although relatively small, increased in 1947 com- 
pared with 1946. The increases for marble and other building and 
monumental stone were 42 percent in quantity and 26 percent in 
ee Other manufactures of stone increased 102 percent in value 
in 1947. ' 


Stone and whiting imported for consumption in the United States, 1946—47, by 
classes 


[U. S. Department of Commerce] 


1946 1947 
Class 
Quantity Value Quantity Value 


La Geen | eee eee E e E E 


Marble, breccia, and onyx: 


Sawed or dressed, over 2 inches thick... cubic feet _ 1 $4 21 $77 
In blocks, rough, ete ooo o. do. 105, 997 520, 479 169, 812 703, 311 
Slabs or paving Dies `, superficial feet ` 39, 792 22, 075 83, 739 30, 345 
All other manufactures. _.__...._....._.._...___..__]--_-..__.___- 101,588 eegend 99, 115 
SE 644, 146 |............ 832, 848 
Granite: Le 
Dressed A ges ce toe ewe f cubic feet ` 17, 379 138, 788 51, 046 484, 574 
Rough dcl cue em SA ae i E cL Ef do.... 100, 765 261, 879 89, 697 262, 390 
Paving blocks, wholly or partly manufactured 
number.. 8 295 1 29 
RUPEE 400, 962 |...........- 746, 993 
Quüartžitő- oca ra oa short tons... 215, 084 548, 004 215, 688 592, 485 
Travertine Stone--.------------------------- cubic feet. . 84, 710 133, 334 24, 860 43, 108 
Stone (other): 
o dios lef zz re II oss LLL e ha (e ki d. 3, 498 
Rough (monumental or building stone) ._cubic feet- 3, 183 5, 111 5, 872 10, 500 
Rough (other)... short tons. . 33, 727 59, 316 43, 774 81, 831 
Marble chip or eranito ooo... do.... 3, 881 44, 533 11, 928 81, 224 
Crushed or ground, n. s. pf. 4,585 |...........- 6, 328 
VET A 114, 720.1... neun 183, 381 
Whiting: 
Chalk or whiting, precipitated. .......- short tons. . 2, 190 85, 506 2,375 99, 488 
Whiting, dry, ground, or bolted do. 5, 381 67, 437 3, 089 43, 971 
Whiting, ground in oil (poutte) do.... 1 121 (1) 22 
ME S M Ut 153, 064 |...........- 143, 481 
Grand AA E 1, 994, 230 |............ 2, 542, 296 


! Less than 1 ton. 


Stone exported from the United States, 1943—47 


[U. S. Department of Commerce] 
Marble and other building 
and monumental stone Other manu- 
Year factures of 


stone (value) 
Cubic feet Value 


UE 65, 614 $184, 772 $151, 650 
1044 T0 78, 164 201, 036 176, 423 
A A ee 119, 004 337, 666 174, 874 
Eeer 224, 692 463, 572 280, 380 
LE 320, 016 583, 826 567, 388 
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Sulfur and Pyrites 
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GENERAL SUMMARY 


EMAND from both foreign and domestic buyers of American 
D native sulfur was so great that production and shipments were 
at record highs in 1947. On the other hand, although it in- 
creased slightly, Italian production was still greatly curtailed owing 
to high production costs and foreign exchange difficulties. 
The postwar dislocation of trade, particularly in Europe, was still 
a serious deterrent to pyrites production, but gradually larger quanti- 
ties were moving through the channels of international trade. This 
benefitted major pyrites-exporting countries, such as Spain and 
Cyprus. Output in Germany, Japan, and Italy was expanding rather 
slowly. In the United States pyrites production attained a record 
level, as industrial and agricultural demand for sulfuric acid was 
extremely high. 
The trend toward increases in prices of sulfur noted in 1946 con- 
tinued in 1947, and new base prices for crude sulfur at the mine were 
established. o 


1 o rie on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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SULFUR AND PYRITES 1123 - 


Salient statistics of the sulfur industry in the United States, 1935-39 (average) 


and 1944—47 
1935-39 
(average) | 194 1945 1946 1947 


Sulfur: 
Production of crude sulfur. long tons..| 2,175,057 | 3,218,158 | 3,753,188 | 3, 859, 642 4, 441, 214 


p5É——————LrÓÓ——————— | gree Ee 
ES | SS | TS o — M d 


Shipments of crude sulfur— 


For domestic consumption..do....| 1,420,236 | 2,865,397 | 2,914,603 | 2,939, 140 3, 529, 043 
For export.................. do.... 566, 361 653, 686 918,691 | 1, 189,072 l, 299, 060 
Total shipments........... do....| 1,986,597 | 3,519,083 | 3,833,294 | 4,128,212 4, 828, 103 
Imports: 
OF 6 AA PNE do BOO A A WEN, A 
Other. Ee do.... 3, 427 32 33 35 15 
Exports of treated sulfur..._.._..- do....| | 16,374 21, 546 23, 071 56, 748 50, 477 
Producers’ stocks at end of year!..do....| 3,560,000 | 3,500,000 | 3,500,000 | 3,200,000 2, 800, 000 
Price of erude sulfur per long ton f.o. b. 
unn oes te bat i ee i $17. 40 $16 $16 $16 $16-$18 
Pyrites: | 
Production................. long tons... 544, 144 788, 530 722, 506 813, 372 940, 652 
o AP do.... 433, 485 180, 763 186, 507 182, 893 126, 553 
Price of imported pyrites c. i. f. At- 
lantic ports, cents per long-ton unit... 12-13 14 14 14 15 


Sulfuric acid: Production of pybroduct 
sulfuric acid (basis, 100 percent) at copper 
and zine plants short tons.. 564, 794 900, 989 842, 635 716, 216 725, 197 


1 Stocks held at mines only. 


RESERVES 


In 1947, a reserve study, made jointly by the Bureau of Mines and 
the Geological Survey, was published by the United States Senate.? 
The section on sulfur reserves (as of 1944) is quoted as follows: 


[The accompanying table] lists the reserves of sulfur in known domestic 
deposits of native sulfur and pyrite, including both the sulfur available under 
conditions as in 1944 and the additional sulfur that may become available under 
future demand. Byproduct sources now supply a substantial part of the sulfur 
and may become more important in future; the estimated reserves from these 
sources are listed in [the accompanying table]. Although the reserves in by- 
product sources are large, the sulfur only becomes available slowly in quantities 
determined by the rate at which the main product is made. 


Estimated reserves of sulfur in the United States available in deposits of native 
sulfur and pyrite 


[In long tons of sulfur] 
Available | Additional 
ditions as in available in 
1944 future 
Native sulfur: 
Gulf Coastregion eee ee 60, 000, 000 20, 000, 000 
M'astern-Stateg si shia a e Der kis peas NEEN 2, 000, 000 
Alaska EE EE , 
OD OCA AAA A IR RAN 60, 000, 000 22, 200, 000 
Pyrite: 
Arizona (United Verde mine)... 35, 000, 000 
California (Hornet Mine). ooo ooo 1, 000, 000 |. ------------- 
Maine (Katahdin depoeit) 2-2 eee eee ee 10, 000, 000 
M SS OUP soos Sas ec UEM IÓN EE 1, DA 000 
na db OF Rect ne i ad AA eee Ae a A 3, 000, 000 
Southeastern Btateg eee eee 25, 000, 000 |...........-.- 
SR MN EID TCI EDU: 1, 000, 000 
e WEE 26, 00C, 000 50, 000, 000 
Grana total costs a Leal 86, 060, 000 72, 000, 000 


2 Hearings before a Subcommittee of the Committee on Public Lands, United States Senate, 80th Cong., 
1st Session, on investigations of the Factors Affecting Minerals, Fuels, Forestry, and Reclamation Projects, 
May 15, 16, and 20, 1947, pp. 292-296. 
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Estimated reserves of sulfur available in pyrite and sulfur compounds from 
byproduct sources in the United States 


{In millions of long tons of sulfur] 


Approximate} Sulfur recov- 
quantity in | erable in 100 


Source own de- | years at pre- 
posits sent rates 
Deposits of sulfide ores of copper, lead, and zine: 
Pyrite recoverable in milling the ores ee 75 6.0 
Sulfuric acid and other compounds recoverable from waste gases of 
SS A A A AA 45 20.0 
Coal deposits: 
Coal brasses recoverable in washing coal 3, 000 .8 
Sulfuric acid and other compounds from gases of coking and coal-gas EH 
hr EE ; 
Sulfuric acid from stack gases of power pnlant ----------------------- 3, 000 l 2.4 
Sulfuric acid from natural gas and crude petroleum. ......................... 16 
Deposits of gypsum and anhydrite. . ooo O GEN 
1 Virtually unlimited. 


For the deposits of native sulfur in the Gulf coast region, the reserves in the 
two largest deposits—the Boling Dome and the Grande Ecaille Dome—constitute 
a large part of the reserves classed as available under present conditions. Reserves 
in the Western States are comparatively small; and although some have produced 
sulfur in recent years, in terms of the industry as a whole they are considered as 
available only in the future. 

At current production rates, the known deposits of native sulfur have a probable 
life of at least 30 years. Although the reserves of native sulfur are being depleted 
more rapidly than those of pyrite, the life expectancy of both is being extended by 
exploration and by imports of pyrite, as well as by increase in the domestic supply 
of byproduct sulfur. Byproduct sources are not thoroughly exploited and may 
be expected to continue to yield large and possibly increasing quantities. In any 
case, it is generally believed that, even if the Nation’s known reserve of native 
sulfur is not substantially bolstered by future discoveries, other domestic sources 
will be able to supply its needs, possibly at somewhat higher prices. The total 
domestic reserves available are so great that, assuming that the technology of 
recovery shows average improvement, any probable annual requirement could be 
obtained, from one source or another, for generations. 


It should be noted that the rate of production of native sulfur is now 
substantially higher than during the period in which the above report 


was prepared. 
SULFUR 


DOMESTIC PRODUCTION 


In response to an unprecedented demand from both domestic and 
foreign buyers, the production of native sulfur attained a new record 
of 4,441,214 long tons in 1947—15 percent more than in 1946.: Ship- 
ments from mines, also a new record, totaled 4,828,103 tons—an 
increase of 17 percent. "These tonnages apply only to the output of 
Frasch-process mines. In addition, comparatively small quantities 
were produced by conventional mining methods in California, Colo- 
rado, Nevada, and Texas principally for agricultural purposes. 


REVIEW BY STATES 


Texas furnished 80 percent and Louisiana almost 20 percent of the 
native sulfur output of the United States in 1947. 
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Sulfur produced and shipped in the United States, 1943-47 ! 


Produced (long tons) Shipped 
Year MD LEM pues ee ^ l DS 
T pproximate 
Texas Louisiana Total Long tons value 

EE 1, 908, 581 630, 205 2, 538, 786 2, 953, 845 $47, 300, 000 
DT EE 2, 582, 238 635, 920 3, 218, 158 3, 519, 083 56, 309, 000 
E EECH 2, 969, 778 783, 410 3, 753, 188 3, 833, 294 61, 300, 000 
1 2222an 2, 975, 472 884, 170 3, 859, 642 4, 128, 212 66, 100, 000 
EENG 3, 561, 214 880, 000 4, 441, 214 4, 828, 103 85, 200, 000 


. 1 In addition to the refined sulfur shown, native sulfur ore (10-70 percent S) for agriculture use was produced 
in Colorado and Texas in 1943-47 and in California and Nevada in 194647. Total shipments of this mate- 
rial were as follows, in long tons: 1043—2,572 ($26,215); 1944—1,639 ($8,950); 1945—1,615 (corrected figure) 
($12,170); 1946— 6,344 ($95,531); 1947—4,303 ($65,124). 


California. —Roy Kitching produced at the Crater claims and Bailey 
Miche at the Fraction No. 1 mines. Both of these operations were 
at Big Pine, Inyo County. 

Colorado. —Sulfur ore was mined by the General Agricultural Prod- 
ucts Co. in Delta County. 

Louisiana.—Output of the Grande Ecaille mine of the Freeport 
Sulphur Co. in Plaquemines Parish totaled 880,000 long tons in 1947. 
The Company announced? an expansion program of $4,900,000 at 
this mine. 

Nevada. —Production of sulfur in Humboldt County was reported 
by W. S. Peterson at the Oscar Streeter mine. 

Texas.—The following companies operated in Texas in 1947: Duval 
Texas Sulphur Co. at Orchard Dome, Fort Bend County; Freeport 
Sulphur Co. at Hoskins Mound, Brazoria County; Jefferson Lake 
Sulphur Co., Inc., at Clemens Dome, Brazoria County, and at Long 
Point Dome, Fort Bend County; Texas Gulf Sulphur Co. at Boling 
Dome, Wharton County; and the Pecos Orla Sulphur Co., Inc., at 
Michigan Claims, Culberson County. Exhaustion of the deposit at 
Clemens Dome operated by Jefferson Lake Sulphur Co. has been ex- 
pected for some time. However, a modest but steady output was 
maintained throughout 1947. The construction program of the Texas 
Gulf Sulfur Co. at Moss Bluff Dome, Liberty County, progressed 
rapidly during 1947. The mine was scheduled to be in production 
sometime in 1948. 


Sulfur produced in Texas in 1947, by companies, in long tons 


First Second Third Fourth 
Company quarter | quarter | quarter | quarter Total 
Texas Gulf Sulphur Co.................... 572, 482 669, 132 771, 537 754, 103 2, 767, 254 
Freeport Sulphur Co.....................- 93, 750 95, 045 93, 825 89, 700 i 
Jefferson Lake Sulphur Co., Inc........... 62, 680 60, 285 65, 977 56, 238 245, 180 
Duval Texas Sulphur Co.................. 45, 465 52, 670 44, 410 33, 015 176, 460 


dE 774, 377 877, 132 975, 749 933,956 | 3,561,214 


Wyoming.—The F. A. Sheridan Construction Co. is reported to have 
produced sulfur from a deposit in a gévser basin about 3 miles west of 
Cody, Wyo. : 


3 Pit and Quarry, vol. 40, No. 4, October 1947, p. 57. 
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RECOVERY AS BYPRODUCT 


^. Whereas native sulfur and pyrites that are mined primarily for their 
sulfur content continue to serve as the major sources in the United 
States, substantial quantities of sulfur are also obtained as byproducts. 

A large tonnage of pyrites is recovered as flotation concentrate in 
milling copper and zinc ores. Some of our domestic coals contain 
massive coal brasses that can be easily separated by washing and 
jigging. Statistics of these concentrates are included in the Pyrites 
section of this chapter. 

During smelting, concentrates of copper and zinc sulfides give off 
sulfur-bearing gases which are converted into acid at many smelters. 
The equivalent of 237,000 long tons of sulfur was recovered from this 
source in 1947. The following table shows the output of acid at smelt- 
ers during the past 5 years. The figures in this table are expressed 
as 100 percent sulfuric acid rather than as 60° B. as in previous 
Minerals Yearbooks. 


Byproduct sulfuric acid (basis, 100 percent) produced at copper, zinc, and lead 
plants in the United States, 1943—47, in short tons 


1943 1944 1945 1946 1947 
Copper plants Lococicon cnica 270, 938 248, 988 231, 697 171, 687 126, 494 
FING DIAnis. ee 682, 926 652, 001 610, 938 544, 529 598, 703 

953, 864 900, 989 842, 635 716, 216 725, 197 


1 Includes sulfuric acid produced as byproduct at a lead smelter. 


Other industrial gases also yield sulfur either in elemental form or 
as hydrogen sulfide. Coke-oven, refinery, natural, and other indus- 
trial gases produced in 10 States provided a total of 43,427 tons (calcu- 
lated as 100 percent sulfur) in 1947 when treated by the Thylox, 
Ferrox, Nickel, or Sasco processes. Shipments totaled 40,315 long 
tons, of which 83 percent was sold as brimstone and the remainder as 
paste containing 35 to 50 percent sulfur. The Phenolate, Phosphate, 
and Girbotol processes were used in recovering hydrogen sulfide from 
fuel gases. The product is converted to sulfuric acid or burned as 
fuel. Hydrogen sulfide, recovered in three States, in 1947 contained 
20,631 long tons of sulfur. 


CONSUMPTION AND USES 


As shown in the accompanying table, consumption of sulfur in the 
United States attained a new record in 1947—20 percent greater than 
the previous high established in 1945. Apparent sales (including 
exports) reached the record total of 4,839,548 long tons. 
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Apparent consumption of sulfur in the United States, 1943-47, in long tons 


1943 1944 1945 1946 1947 
Shipments to consumers (apparent)....... 3,191,051 | 3, 580,058 | 3,849,591 | 4,094, 191 4, 839, 548 
Tim ports sc fess ow rcs nee C cagubtic 16, 658 32 33 35 15 
Total PERDER 3,207, 709 | 3,580,090 | 3,849,624 | 4,094,226 | 4, 839, 563 
Exports 
EE EEN 657, 393 653, 686 918, 691 I, 189, 072 1, 299, 060 
Refined- EENG 25, 079 21, 546 23, 971 56, 748 50, 477 
Ve EE 682, 472 675, 232 942, 662 | 1, 245, 820 1, 349, 537 
Apparent consumption.............. 2,525,237 | 2,904,858 | 2,906,962 | 2,848,406 | 3, 490, 026 


The pattern of sulfur consumption, by industries, has been esti- 
mated by Chemical Engineering as follows: 


Sulfur consumed in the United States, 1943—47, by uses, in long tons 
[Chemical Engineering] 


Use 1943 | 1944 | 1945 1946 1947 
COhemieals" 2 LLL. 1, 320, 000 1, 585, 000 l, 605, 000 1, 460, 000 l, 830, 000 
Fertilizer and msectieides ................ 500, 000 580, 000 600, 000 , 000 730, 000 
Pulp and paper... 305, 000 300, 000 297, 000 305, 000 370, 000 
Explosives ! LLL LL l LL eccL LLL ll. 90, 000 88, 000 90, 000 90, 000 100, 000 
Dyes and coal-tar products. ............... 65, 000 75, 000 75, 000 80, 000 95, 000 
Rubber..................... LL LL LLL LL LL 45, 000 55, 000 : 58, 000 65, 000 65, 000 
Paint and varnish.__.__...............___. 80, 000 90, 000 94, 000 105, 000 122, 000 

Food produets. ..... 2... llc i cci cuu. 7, 000 7, 000 7, 000 7, 000 , 
Miscellaneous. ..................... LLL. 120, 000 140, 000 135, 000 175, 000 220, 000 
Total cec ucc E 2, 532, 000 | 2, 920, 000 | 2,961,000 | 2,907,000 | 3, 540, 000 


1 To avoid disclosing estimated consumption of sulfur in direct war applications, such as military explo- 
sives, sulfur so used is included with “Chemicals.” 

Sulfur is used in elemental form in rubber compounding and insecti- 
cides; the paper industry consumes a considerable quantity in liquors 
used in manufacturing paper. The major portion of the native sulfur 
consumed in the United States, however (approximately three-fourths) 
is converted into sulfuric acid before entering its ultimate use. Sul- 
furic acid is sO inexpensive and effective that it has found uses in 
virtually every industry. Consumption of sulfuric acid by the major 
industries has been estimated by Chemical Engineering as follows: 


Sulfuric acid (basis, 100 percent) consumed in the United States, 1943-47, by 
industries, in short tons 


[Chemical Engineering] 


Industry | 1943 | 1944 1945 1946 1947 

A AA a EN 2, 500,000 | 2,640,000 | 2,850,000 | 3,020,000 3, 510, 000 
Petroleum refining. ......................- 940, 000 | 1,020, 000 | 1,020,000 | 1,000, 000 1, 065, 000 
Chemicals and defense !.................... 2, 285,000 | 2,490,000 | 2,220,000 | 1,780,000 1, 970, 000 
Coal productSs--.-------------------------- 580, 000 625, 000 600, 000 510, 000 630, 000 
Iron and steel... 535, 000 560, 000 570, 000 475, 000 550, 000 
Other metallurgieal -------------------- 360, 000 350, 000 330, 000 280, 000 315, 000 
Paints and pigments-_.........-.-.-----_-- 495, 000 510, 000 520, 000 550, 000 665, 000 
Industrial explosives....................... 115, 000 120, 000 100, 000 105, 000 115, 000 
Rayon and cellulose film. ................. 415, 000 450, 000 495, 000 556, 000 610, 000 
Textllog EE , 000 75, 000 70, 000 75, 000 43, 000 
Miscellaneous. ............---------------- 350, 000 350, 000 400, 000 345, 000 400, 000 

A s e cols 8,660,000 | 9,190,000 | 9,175,000 | 8, 696, 000 9, 903, 000 


1 To avoid disclosing estimated consumption of acid in direct war applications, such as military explosives, 
acid so used is combined with ‘‘Chemicals.’’ 
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An outstanding feature of the war and postwar period has been the 
substantial increase in consumption of acid for the manufacture of 
fertilizers—principally superphosphate. Consumption in the manu- 
facture of military explosives has declined since the war, but demands 
of other chemical industries have made up much of the difference. 
The tremendous demand for pulp and paper has similarly been re- 
flected in a substantial increase in sulfur requirements. 

Sulfur is applied to the soil in several ways. It may be applied in 
native form or as a constituent of superphosphate. Substantial 
quantities are now being added to irrigation waters in California by 
bubbling sulfur dioxide into them. Crushed pyrites are being tried 
experimentally in the Western citrus groves. Jn addition to their 
sulfur content pyrites also provide other fertilizing elements such as 
manganese, copper, and zinc. 

Data showing the distribution of sulfuric acid by market areas are 
not available for 1947. However, the 1945 and 1946 figures were 
published in Minerals Yearbook, 1946, page 1141. 


STOCKS 


During 1947 producers’ stocks of native sulfur declined 11 percent 
to 3,371,034 long tons, 2,804,151 of which were at the mine and 
566,883 at ports, consuming centers, or in transit. 


PRICES 


After a long period during which crude sulfur was quoted at $16 per 
long ton f. o. b. mines, the basic price was increased by some pro- 
ducers in 1947. "Trade journals quoted crude sulfur at $16 to $18 
f. o. b. Texas mines for the domestic market and $20 for export. 

After an extensive investigation the Federal Trade Commission 
issued on June 16, 1947, its report entitled, “The Sulphur Industry 
and International Cartels.” This report included specific recom- 
mendations for readjustmerit of the business practices of the Sulphur 
Export Corporation to avoid agreements and acts that tend to 
er ua the export trade of its domestic competitors in violation of 
aw. 


FOREIGN TRADE 


American sulfur is of such high quality and comparatively low price 
that it is in great demand in foreign countries as well as in the United 
States. As sulfur is a basic material required in rehabilitation pro- 
grams, the demand has been increasing substantially since the end of 
hostilities and, as shown in the accompanying table, exports in 1947 
reached a record total of 1,349,537 long tons. "The wide distribution 
of American sulfur throughout the world is shown in the export table 
by countries. Imports into the United States have been very small 
since virtual termination of receipts of high-grade material from 
Canada. It is reported that small quantities of sulfur ore are im- 
ported from Mexico from time to time for use in agricultural 
application. 


4 Federal Trade Commission, report on The Sulphur Industry and International Cartels, Summary: 
June 16, 1947, 17 pp. 
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Sulfur imported into and exported from the United States, 1943-47 
[U. S. Department of Commerce] 


Imports Exports 


' Crushed, ground, 
Year Ore In any form, n. e. s. Crude refined, sublimed, 
l and flowers of 


eee 


Long tons | Value | Long tons 


Value Long tons Value Long tons | Value 


E A 16, 658 | $342, 083 657, 393 |$12, 521, 502 25, 079 ¡$1, 384, 016 


TN NR DEER 32 9, 942 653, 686 | 12, 236, 287 21, 546 | 1, 198. 689 
CO d 33 | 10,197 918, 691 | 16, 643, 121 23, 971 | 1, 634, 943 
1946. ...... (1) $20 35 | 11,226 | 1,189,072 | 21, 589. 966 56, 748 | 2, 624, 873 
ICT AREE PLE A 15 5,014 | 1,299,060 | 25,388, 093 50, 477 | 2,318, 956 
1 Less than 1 ton. , 


Sulfur exported from the United States, 1946-47, by countries 
[U. S. Department of Commerce] 


Crushed, ground, refined, sublimed, and 
Crude flowers of 
Country 1946 1947 1946 1947 
ee Value OE Value Pounds Value | Pounds Value 
North America: 
Canada. ............. 248, 811|$4, 883, 054| 315, 698 $6, 249, 777| 8, 492, 849| $230, 967| 8, 541, 250) $250, 188 
Central America..... 188 6, 434 66 3, 581 556,090, 20, 589 651,217; 22,224 
Mexico. ............- 2, 726 69, 308 1, 209 33,492, 2,899,826}  63,091| 4,043,902, 73,544 
Newfoundland and | 
Labrador.......... 10,376| 168,532) 11,493; 203,772 3, 960 177 2, 160 117 
West Indies. ........ 22,158| 401,087, 26,339) 516,368 245,998| 11,955 247, 960 9, 867 
284, 259| 5, 528, 415} 354, 805, 7, 006, 990| 12, 198, 723| 326, 779| 13, 486, 549} 355, 940 
South America: 
Argentina........... 27, 400 488, 931 40, 151 801, 578 420, 987 36, 529 648, 664 53, 173 
E o coe 26, 334; 496,668)  31,763| 034,387, 8, 736,590; 195,802| 9,104,510) 252, 437 
TEE E aot ete A EECH 4, 560 175 4, 000 1, 243 
Colombia. ........... 1, 002 22, 891 655 20, 940 611,840| 19,280 653, 85 19, 022 
ROT ee A E A ees oce ect 105, 877 7, 766 132, 482 5, 962 
e EE 74 2, 223 2 112 772, 598| 15,708 706, 454| 19, 306 
Uruguay. 12,922} 229,994 2, 600 47,990| 4,528,448| 76,690] 1,536,282 , 907 
Venezuela........... 11 487 11 605 , 682 6, 069 208, 739 4, 476 
Other South America 255 EE ries Lt 35, 381 1,311 34, 096 1, 228 
67, 998| 1, 247, 179 75, 182| 1, 505, 621, 15, 490, 963| 360, 230| 13,029, 085| 385, 854 
Europe: 
PD ADA cee fhe Se AN, ms tme cele mer ce AA 244, 000 2, 953 571, 900 8, 843 
f cingi: AAA AA We SOMMA: IA 922, 200| 15,677 79, 000 1, 148 
Belgium and Luxem- 
bourg ............. 67,555, 1,268, 813| — 65,777, 1,316,102| 1,390,742} 30, 865 722,026| 14,151 
Czechoslovakia...... 11,365| 217, 528 700 ,130| 1,277,000, 20, 462 4, 080 240 
jj DM P pM] EE 27 888 SOOO ^ AMA euros 
Francó.............. 174, 455| 3,124,153, 113, 400| 2, 268, 000/..__-.-_---_]_-------- 13, 600 3, 396 
Germany............ 7,800} 140, 400 4, 500|  146,250|...........|..-....-- 274, 750 4, 503 
Greece............... 125 6, 377 7 150| 41, 359, 398| 648, 896| 45, 370, 065| 652, 895 
Malta, Gozo, and 
Cyprus Islands... 295 O 174, 800 2, 884 218, 460 3, 230 
Netherlands......... 9, 400 169, 200 44, 467 996, 153| 2, 546, 260 51, 893} 2, 954, 619 53, 499 
INOFW SY GAIA MAA AAN A eel ae 11, 048 3, 785 , 875 1, 823 
Portugal. A AP AO OA EE 65, 210 2, 421 784, 159 15, 095 
PUTING MERERI AA E AA AA 330, 730 7, 331 320, 490 5, 625 
Spain................ ] 108,000| 15,020} 288,000 44, 800 977 33, 000 1, 056 
Gweden. 13, 705; 243, 515 9,820} 193,900} 1,181,473} 34,156 328, 796| 11, 742 
Switzerland. ........ 6,520| 117,770 78 3, 240| 1,078,690; 23,482 558,174| 61, 447 
United Kingdom....| 276,957] 4, 581,121} 316, 773| 5, 715, 310 7, 950 3, 223 15, 300 5, 865 
U. S. S. R........... 16, 458 ; 14,627} 341, ARD. ll 
Yugoslavia.......... 1, 694 24, 1/0125 ml mois 8, 343, 733| 155, 269 22, 046 416 
Other Europe. ...... 6, 100| 109, 800|---------|---------- 1,171,389} 29,006 2, 200 70 
598, 429/10, 426, 987| 585, 196/11, 283, 582} 60, 190, 023|1, 034, 140| 52, 349, 440) 835, 044 


| ES ES Ee | Ee ees | Ce res | ee | SE my 
—ae eee | Ce EO | e Ea a SE A a A 
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Sulfur exported from the United States, 1946-47, by countries—Continued 


Crushed, ground, refined, sublimed, and 
Crude flowers of 


Ne ARS EEE KEEA eS Cle Chae zuer, Gee Cee 


Country 1946 1947 1946 1947 


ee cm REED i GPa el 


Long | Value | Long | value | Pounds | Value | Pounds | Value 


tons tons 
Asia: ) 
China............... 727 $17, 890 340 $13, 375| 4,101, 058| $121, 157| 1, 448, 561| $28, 802 
French Indochina ...|.: 22 E E, WEE EE EEN 295, 981 e 
Hong Kong 760 23, 227 389 15, 651| 1, 306, 480 36, 840| 1, 996, 213 41,110 
India 46,051}  929,370| 28,518] 623, 888} 12, 109, 421 219, 541 6, 132, 847| 141, 988 
Indonesia (Nether- 
lands Indies). .....|.........]........-- 954 20, 988 17, 628 716 27, 324 2, 521 
Tan cook A A EE 16, 478 B10, O40 eos AAA POP E 
Palestine and Trans- 
Jordan............ 786 17, 669 2, 198 61, 765 997, 072, 14, 362 2, 604, 290 38, 879 
EE Repub- 
Olea ERN ie 1 401. rod AAA 53, 970 2, 298 47, 745 3, 819 
Syria PA AN ARA AAPP AAA AA 55, 100 1, 127 55, 500 981 
Turkey.............. 1, 803 5L. 150] ss le ceci 4, 974, 860| 104, 516| 13, 382, 963| 275, 956 
Other Asia. ........ |... - LL |---------- 253 8, 047 224, 345 5, 984 207, 977 6, 718 
50, 128| 1, 039, 346 49, 130| 1, 118, 761] 23, 840, 534| 506, 541| 26, 199, 401| 548, 467 
Africa: 
Algeria 8, 300 149, 400 13, 500 270, 000} 6, 867,480} 124, 979ļ|-_.--------]--------- 
Belgian Congo___._._]_....-_-_]-.--------|---------|---------- 181, 034 4, 984 2, 000 63 
British East Africa. . 450 15, 432 250 5, 885 112, 000 2, 546 218, 300 5, 000 
Egypt..............- 841 19, 394 1, 000 27, 180| 2,031,342 37, 570} 3, 724, 687 62, 592 
Madeira Islands_____|.-.-.-.__]----------]--------_]---------- 6, 000 145 221, 605 6, 903 
Mauritius and De- . 
pendencies: EE MA, AA E, BE 220, 000 5, 300 530, 442} 15, 245 
Morocco, French____|_--.....-.|----------|--.------|---------- 1, 456, 265} 33, 911)-.......--_|.-------- 
Mozambique. -_..._..|--.------|---------- 294 15, 558 382,050} 11, 632 265, 353 6, 263 
unisia.............. 9, 500 63, 000 1, 100 22: OO ecko cele A AS enemies 
Union of South 
Africa... 28, 072 477, 967 39, 767 678, 475| 3,197,052| 115, 007| 2,660, 547 82, 287 
Other A ita. A A A eae eus 571, 256} 18,151 1, 028 636 
41, 163 725, 193 55, 911] 1, 019, 098] 15, 023, 479| 354, 225| 7, 623,962) 178, 989 
Oceania: 
Australia............ 101, 361| 1, 807, 501 93, 490| 1, 830, 200 92, 518 8, 242 131, 912 7, 708 
New Zealand........ 45, 734 815, 345 85, 346| 1, 623, 841 279, 220 34, 708 247, 935 6, 950 
Other Oceania...... EE SuSE MUI unen) EC 40 AS T 


A ————+ A  _ aar e) | 0QPEEQPE E 5_ E EOEECCOC | ese | cee | ee EE 


ES | ee | eee | Res Leo | CEES o | Fee Errem t 
eo | ee | Oe | hE, | CE | EE A 


1, 189, 072) 21, 589, 966,1, 299, 060/25, 388, 0931127, 115, 5002, 624, 873/113, 068, 284/2, 318, 956 


WORLD REVIEW 


As shown in the accompanying table, native sulfur is produced in 
many countries, but the bulk comes from only a few. Owing prin- 
cipally to the great expansion of output in the United States, produc- 
tion of native sulfur has been increasing in recent years and in 1947 
attained a record output estimated at approximately 4,800,000 long 
tons. In addition, there is a considerable production 'of elemental 
sulfur derived from pyrites and industrial gases. "Total world sulfur 
production, including both native and elemental sulfur derived from 
other sources, is estimated to have attained a record of 5,100,000 tons. 


SULFUR AND PYRITES 1131 


World production of native sulfur, 1942-47, by countries, in long tons ! 
[Compiled by P. Roberts] 


Country ! 1942 1943 1944 1945 1946 1947 
Argentna 2, 148 10, 649 11, 092 9, 072 (2) (2) 
Bolivia (exports) .............. 3, 626 7,079 6, 151 640 468 3 1, 516 
Ehe IA 29, 570 32, 360 30, 380 28, 617 15, 185 (2) 
Ecuador AAN | bee eae 61 1 102 2 
France (content of ore)........ 703 1, 000 1, 021 4 2, 923 4 5, 610 4 10, 565 
(II6600 A A 4, 685 6, 373 1, 860 448 87 5 780 
Guatemala. ..................- 510 DIO! s s ees (2) 2 3 
Italy (crude) 9................ 220, 808 ? 91, 773 5 37, 000 5 80, 000 140, 765 145, 003 
Japan 5... 5e co cssc ? 160, 017 £145, 368 ? 70, 394 ? 21, 088 21, 051 28, 740 
NI8XI00:. dc) eder 4 26, 115 4 4 5, 100 4 7, 100 (2) 2) 
Palestine. .................... LEO AMM ERREUR APP Pees eee es Q) 
E AA date ecaci 1, 126 564 601 1, 197 363 10 489 
SDAIN ERN 5, 000 5, 511 6, 280 4, 840 4, 000 
Turkey db. 3a) a ees tee 5 2, 600 3, 326 3, 348 3, 097 376 (2 
United States................. 3, 460,686 | 2,538,786 | 3,218,158 | 3,753,188 | 3,859,642 | 4,441,214 

Motal EE 4,000,000 | 3,000,000 | 3,500,000 | 4,000,000 | 4,200,000 | 4,800,000 


! Native sulfur believed to be produced also in China, Cuba, Egypt, Formosa, India, Indonesia (Nether- 
lands Indies), Iran, and U. 8. S. R., but complete data are not available; however, estimates by senior 
author of chapter are included in total. 

? Data not available; estimate included in total. 

3 January to September, inclusive. 

4 Incomplete data. 

5 Estimate. : 

6 In addition, 30,734 tons of sulfur rock reported in 1942. Similar data not available for later years. 

? Production of Sicily for fiscal year ended July 31 of year stated. 

8 Preliminary data. 

? Fiseal year ended Mar. 31 of year following that stated. 

10 January to June, inclusive. 

11 Data cited appear to be concentrates of 65 to 70 percent sulfur content. 

12 Estimated by senior author of chapter. 


Canada.—In December 1947 operation of a pilot plant designed to 
produce elemental sulfur and iron sinter from pyrite was started by 
Noranda Mines, Ltd. Pellets of pyrite concentrate are roasted, and 
from the gases elemental sulfur is collected in Cottrell equipment.’ 
The market for elemental sulfur in Canada approaches a quarter 
million tons per year. Noranda has a very large deposit of pyrite 
that can provide the raw material for such an operation for many 
years. The ore has some metal values as well? Diamond drilling 
has revealed 130,000,000 tons of pyrite ore containing 0.05 ounce of 
gold to the ton, 0.035 percent copper, and 0.75 percent zinc, and com- 
pany officials indicate there is a good prospect that further exploration 
would reveal several hundred million more tons.’ l 

France.—A modest tonnage of sulfur ore containing approximately 
10 percent sulfur is mined in France. Output of this low-sulfur ore 
in 1947 is reported to have been about 107,700 metric tons. 

Iran.—Sulfur is produced intermittently from several mines in Iran. 
The Government operates a mine at Delazian, about 40 kilometers 
south of Semnan. The deposit is reported to measure 50 by 300 
meters and the ore to contain about 20 percent sulfur. The deposit, 
which is in a plain, apparently was deposited from gases. Output has 
been about 700 metric tons per year. The Government also operates 
the Bostaneh mine (latitude 26?36'/longitude 54°46’) on the southern 
coast of Iran. Output is now small but the deposit is said to be large— 
possibly as much as several million tons of ore. A private firm oper- 

5 Mine and Quarry Engineering (London), vol. 14, No. 3, March 1948, p. 69. 


5 Canadian Mining Journal, vol. 69, No. 2, February 1948, p. 111. 
? Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 5, November 1947, p. 47. 


1132 MINERALS YEARBOOK, 1947 


ates a mine in a district named Kuhi-Googuerd at the edge of the 
Kavir Desert about 100 kilometers west of the Delazian deposits.? 
Recovery of byproduct sulfur from oil refineries at Abadan has in- 
creased so greatly that it has been predicted that sulfur imports into 
Iran will soon be a thing of the past.? 

Italy. —Although slightly more sulfur was produced in Italy in 1947 
than in 1946, output was much below the prewar level, and the indus- 
try was seriously depressed. The cost of production was high, and 
prices were increased to a point substantially above the delivered 
price of American sulfur. Under these conditions Italian producers, 
particularly those on the island of Sicily, had great difficulty market- 
ing their products. "They strongly urged resumption of prewar agree- 
ments with producers in the United States as a means of regaining 
lost markets. Some special agreements with European countries for 
the sale of sulfur were reported, but the movement was comparatively 
small. Stocks accumulated for marketing through Ente Zolfi Italiani 
became large. Domestic consumption in Italy is estimated at some- 
what less than 100,000 tons, most of which is supplied by mines on 
the mainland. 

Although conditions in 1947 were difficult, there were some indica- 
tions of better prospects for the future. Productivity of the Sicilian 
miners, which had fallen from the prewar level of 6% quintals per 
day per man to 4% quintals postwar, has now begun to rise. Further 
devaluation of the foreign exchange rate of the lira would improve 
the competitive position of Italian sulfur. Shortage of dollar ex- 
change in Europe will encourage European countries to purchase 
sulfur with other currencies.! 


PYRITES 
DOMESTIC PRODUCTION 


For the second consecutive year, record production of pyrites was 
attained in the United States. Output was 16 percent greater than 
in 1946. 


Pyrites (ores and concentrates) produced in the United States, 1943-47 


Quantity Quantity 
Year Gross Sulfur Value Year Gross Sulfur Value 
weight content weight content 
(long tons) | (percent) (long tons) | (percent) 
1043. ........ 802, 384 42.0 $2, 844, 000 || 1946. ......... 813, 372 41.5 $3, 228, 000 
EE 788, 530 42.2 2, 598, 000 || 1947.......... 940, 652 41.7 4, 070, 000 
1945... 722, 596 41.0 2, 700, 000 


Although native sulfur generally has the competitive advantage, 
pyrite is the lowest-cost source of sulfur in some localities. As in- 
dicated in the accompanying table, there has been a considerable in- 
crease in domestic production of pyrites in recent years. As prices 

8 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 4, October 1947, pp. 30-31. 


? Chemical Age, Sulphur's Role in Oil Refining: Vol. 57, No. 1478, Nov. 8, 1947, pp. 627-628. 
1? Harris, R. J., American Consulate, Palermo, Report of March 17, 1948, 15 pp. 
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are low and there is little incentive for production of pyrites for sale 
in the open market in the United States, the bulk of production is 
by companies that atilize the material locally. In 1947 producing 
companies consumed 738,923 tons and sold only 205,298 tons. 


REVIEW BY STATES 


California, — The production of pyrites from the Hornet mine of the 
Mountain Copper Co., Shasta County, increased in 1947, making 
= California the second-largest pyrites-producing State. 

Colorado.— The New Jersey Zinc Co. recovered pyrites from the 
Gilman mine in Eagle County. 

Ilinois.—After many years of production of coal brasses at its 
Atkinson mine, Henry County, the operation was reported to have 
been discontinued by the Midland Electric Coal Corp., and no output 
was recorded in 1947. 

Indiana.—The Snow Hill Coal Corp. recovered pyrites (coal brasses) 
as a byproduct of coal washing at its Talleydale mine, Vigo County. 

Montana. —The Anaconda Copper Mining Co. recovered a substan- 
tial tonnage of pyrites in 1947 as & byproduct of its copper plant 
operations at Anaconda, Deer Lodge County. | 

New York.—In 1947 the St. Joseph Lead Co. produced pyrites at 
the Balmat mine, St. Lawrence County. 

Pennsylvania.—Pyrites was produced by the Bethlehem Steel Co. 
in Lebanon County. l 

Tennessee.—As in many years past, the output of the Tennessee 
Copper Co. in Ducktown, Polk County, made Tennessee the leading 
pyrites-producing State. Pyrites is recovered as flotation concen- 
trates and converted by the company into sulfuric acid and iron 
sinter. 

Virginia.—The General Chemical Division of the Allied Chemical 
and Dye Corp. produced pyrites at the Gossan mine, Carroll County, 
and the output was consumed by the company in its acid plant at 
Pulaski. A report of exploratory drilling at the Boyd Smith property 
in Louisa County was published in 1947." 

Wisconsin.—Pyrites was recovered by the Vinegar Hill Zinc Co. 
and converted into acid at Cuba City. 


PRICES 


Pyrite prices are quite variable according to the locality and distance 
from market. In past years the quoted price of Spanish pyrites has 
been considered to be the most reliable indicator of trends but recently 
Spanish material has been a comparatively small factor in the market, 
and only nominal prices—12 cents per unit of sulfur delivered to 
East coast ports—have appeared in E&MJ Metal and Mineral 
Markets. It is understood from sources in the trade that Spanish 
pyrites is probably valued for its sulfur content at a price somewhat 
higher than this—probably about 15 cents per unit. Oil, Paint and 
Drug Reporter quoted Spanish pyrites at $8—$10 per ton ex-dock 
New York. The average value f. o. b. mine of pyrites produced in 
the United States was estimated by producers at $4.33 per ton. 


11 Hickman, R. C., Pyrites, Mineral, Louisa County, Va.: Bureau of Mines Rept. of Investigations 
4116, 1947, 3 pp. 
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FOREIGN TRADE 


Historically the United States has been a substantial consumer of 
foreign pyrites. Before the war our imports, which came principally 
from Spain, commonly ranged from 300,000 to 400,000 long” tons. 
As shown in the accompanying table, Canada became our principal 
source of foreign supplies during the war, and since the war price and 
shipping problems have interfered with Spain’s efforts to recover its 
position in the American market. During the past few years our 
receipts of Canadian pyrites have declined. Total imports in 1947 ` 
were 31 percent lower than in 1946. 


Pyrites, containing more than 25 percent sulfur, imported for consumption in the 
United States, 1943-47, by countries 


[U. 8. Department of Commerce] 


1943 | 1944 | 1945 | 1946 | 1947 
ene L Long | Lo Long | L 
ong ng ng ng: ong 
tons Value tons | Value tons | Value fons | Value tons Value 
| i | | 

Canada...........- 197, 750/$683, 110| 166, 57518302, 747, 137, 238 $276, 832| 121, 807 $269,179] 85, NS 698 
Mexico. ...........- 273 UH A uet 57 Jo] AN EA E PEEN 
ida APA A PA A EE (ERT (dn A A A BEE 
Se dd H IEA AMA ME AA A A A PS EE 2, 

Dalm o os 58, 285| 147, 533} 14,188| 36,896| 48,062| 133,900| 61,086) 170,053| 41, 159| 106, 136 


toes o | eos | eee ree | oem coms || ree | cis foo 


256, 308} 831, 559} 180, 763) 339, 643| 186, 507| 412, 617| 182, 893| 439, 232) 126, 553| 375, 498 


The principal market for foreign pyrites is on the East coast; conse- 
quently, imports entered almost entirely through the Buffalo and 
Philadelphia customs districts. The accompanying table shows the 
import pattern for the past 5 years. 


Pyrites, containing more than 25 percent sulfur, imported for consumption in the 
United States, 1943—47, by customs districts, in long tons 


[U. S. Department of Commerce] 


Customs district | 1943 1044 1945 1946 1947 

Butftalo: o ee oe es 159, 483 134, 955 127, 765 121, 807 36, 610 
Aoc Geo kore AAA AE SA MEN EE 4 
Galveston sesana A AA tit ene A e A GE 
Ee d C0 WEE 10; o7 EE E, EET EE AA 
Massachusetts... p. AN GE Eh E 
deeg 28, 051 29, 785 9,414 A A A 
INOW VOTE AAA AAA PR E IS AAA 300 
JO. EE 71 1 AAA AA A 
Philadelphia. ............................- 47, 928 14, 188 49, 212 61, 086 89, 600 
San Diego. --oooooocceococecocccococonono.. 219 AAA BS PR Gosia eee es 
Neroni... A A oe E AREA EA RE ons MES 
Washington... 1, 514 1, 834 b4 A Saco IR 
256, 308 180, 763 186, 507 182, 893 126, 553 


WORLD REVIEW 


Output of pyrites, the major source of sulfur in European countries, 
has increased as recovery programs progressed. World production 
statistics are shown im the accompanying table. Complete figures 
are not yet available for 1947, but it is estimated that the total world 
output of pyrites totaled about 8,000,000 metric tons in that year. 
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Argentina.—In addition to its native sulfur mines in the Andes, 
Argentina makes use of another domestic source—furnace gases. 
Acid plants in the Buenos Aires region and in the Provinces of Santa 
de and Cordoba are reported to use waste gases from metallurgical 
plants. 

Cyprus.—Since the war the pyrites-mining industry has revived, 
although labor has been in short supply. Cyprus Mines Corp. re- 
opened the Mavrovouni mine in 1946, but the Skouriotissa, Apliki, 
and Mathiati mines were closed. The Hellenic Co. of Chemical 
Products & Manures, Ltd., mined 105,951 tons at Kalavasso. Cyprus 
Sulphur € Copper Co., Ltd., operated the Limni mine for a short 
period in 1945; the property was idle in 1946, but preparations were . 
being made to reopen. Total output of pyrites in Cyprus exceeded 
350,000 tons in 1947. 

Southern Rhodesia.— The bulk of the output of pyrites recovered 
in Southern Rhodesia is exported to Northern Rhodesia. Smaller 
quantities go to the Union of South Africa.!* 

Union of South Africa.—Many gold mines in South Africa have large 
quantities of pyrites available, but the market is very limited and 


only the West Rand Consolidated mine recovers it.” 
12 Foreign Commerce Weekly, vol. 28, No. 6, Aug. 9, 1947, p. 4. 
13 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 3, , September 5s pp. 36-39, 
p 


14 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 1, January 1 
15 Bureau of Mines, Mineral Trade Notes: Vol. 2, No. 5, May 1947, p. "33. 
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Tale and Pyrophyllite 


By BERTRAND L. JOHNSON anp F. M. BARSIGIAN 


GENERAL SUMMARY 


INE production of tale, pyrophyllite, and ground soapstone 
M again made a new high record in 1947, according to reports 

from producers. All-time records were also made in both total 
quantity and value of these commodities sold or used. (See fig. 1.) 
Total imports were slightly lower in quantity in 1947 than in 1946 but 
higher in value. Exports of ‘‘talc, steatite, soapstone, and pyrophyl- 
lite, crude and ground" increased both in quantity and value in 1947, 
and exports of “powders—talcum (in packages), face, and compact" 
were nearly three-quarters of a million dollars greater in value in 1947 
than they were in 1946. 


TONS 
DOLLARS 


SHORT 


u. 
o 


OF 


MILLIONS 


THOUSANDS 


FIGURE 1.—Sales of domestic tale, pyrophyllite, and ground soapstone, 1934-47. 


1 Including data for ground soapstone. 
845103—49 1 1137 
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Pyrophyllite (a hydrous aluminum silicate) is included with talc 
(a hydrous magnesium silicate) in this chapter because of its resem- 
blance to tale in certain physical properties and because it is inter- 
changeable with talc in some uses, although certain specialized uses 
for pyrophyllite have been developed in recent years. Mine produc- 
tion and sales of pyrophyllite are given in a table in the Sales section 
of this chapter. 

Twelve States reported sales of talc, pyrophyllite, or ground soap- 
stone in 1947, the same States as in 1946. The greater part of the 
total sales in 1947 was made by producers in the Eastern States. 


Salient statistics of the talc, pyrophyllite, and ground-soapstone industries in the 
United States, 1946-47 


1946 1947 
Short tons Value Short tons Value 

IVE TOC? oe Senet och eee eee Sees 460, 554 (1) 2 516, 453 (1) 
Used by producers------------------------------------- 423, 591 (1) 470, 478 (1) 
Sold by producers: 

Crude?3........... EE 36, 963 $348, 484 47, 925 $389, 535 

Sawed and manufactured... ooo 756 227, 751 1,018 239, 407 

COUN ee a ee a ea T 419,347 | 5,869, 109 467, 151 7, 053, 539 


457,066 | 6, 445, 344 516, 094 7, 682, 481 


Imports for consumption: 3 


Crude and unground steatite and French chalk. ` `. 8 530 48 1, 962 
Cut and SAW WEE 34 4, 856 27 8, 235 
Ground, washed, or pulverized- -22-22022222 18, 407 394, 881 17, 629 414, 726 
18, 449 400, 267 17, 704 424, 923 
Exports: 

Talc, steatite, soapstone, and pyrophyllite, crude 
ADO POU Ee SE 16, 373 394, 799 17, 557 429, 803 
Powders—talcum (in packages), face, and compact. (4) 3, 517, 827 (4) 4, 252, 161 
RH Redan are 3,912,626 |............| 4,681, 964 


1 Data not available. 

2 Includes pinite in 1947; no sales in 1946. 

3 Exclusive of “Manufactures, n. s. p. f., except toilet preparations,” as follows: 1946: $15,687; 1947: $13,525. 
Quantities not available. 

4 Quantity not recorded. 


Several publications treating of talc, pyrophyllite, or soapstone 
deposits have appeared recently. A description was published? of the 
talc and soapstone deposits, resulting from the alteration of serpentine, 
in the southeastern corner of Carroll County, Md., now being worked 
by the Clinchfield Sand & Feldspar Corp. and by Herbert I. Oursler. 
In the same volume was described? the occurrence of greenish-gray 
talc schist along the borders of a mass of dark-green pyroxenite, 
altered almost completely to yellowish-green serpentine, intrusive into 
Wissahickon schist in southeastern Carroll County. This talc schist 
was formerly quarried and shipped unground for use in the manufac- 
ture of graphite products and soap. 

Details were presented * regarding formation of the talc deposits 

2 Singewald, J. T., Jr., Mineral Resources of Carroll and Frederick Counties, in The Physical Features 
of Carroll County and Frederick County: Maryland Board of Natural Resources, Dept. of Geology, Mines, 
and Water Resources, Baltimore, Md., 1946, 312 pp. See pp. 132-162. See pp. 146-147 for talc data. 

3 Stose, Anna J., and Stose, George W., Geology of Carroll and Frederick Counties, in The Physical Fea- 
tures of Carroll County and Frederick County: Maryland Board of Natural Resources, Dept. of Geology, 
Mines, and Water Resources, Baltimore, Md., 1946, 312 pp. See pp. 11-131. See p. 90 for talc data. 


* Faessler, Carl, and Badollet, Marion S., The Epigenesis of the Minerals and Rocks of the Serpentine 
Belt, Eastern Township, Que.: Canadian Min. Jour., vol. 68, No. 3, March 1947, pp. 157-167. 
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of the Eastern Townships, Quebec, Canada, by the hydrothermal 
alteration of pre-Devonian ultrabasic, magnesium-bearing, igneous 
rocks, chiefly peridotites, in Devonian times. The talc deposits 
and talc industry of Murray County, Ga., were described.“ "The talc 
is considered to have been formed in pre-Cambrian time by the alter- 
ation of serpentinized dolomite beds in the pre-Cambrian meta-sedi- 
mentary Cohutta schist, which occurs as inclusions in an upthrust- 
faulted pre-Cambrian coarse-grained biotite granite (the Fort Moun- 
tain gneiss) in the Fort and Cohutta Mountains near Chatsworth. 
Previous observers have held that the talc was produced by altera- 
tion of basic igneous intrusive bodies. 

A slaty variety of pyrophyllite was discovered in 1947 on Graves 
Mountain, Ga.* The occurrence is 11 miles from Washington, Ga. 
on the Lincolnton-Washington Highway a short distance west of 
Lincolnton. 

Steatite mines in California and the geological origin of the deposits 
were outlined.’ 

The talc deposits of the Gouverneur district, St. Lawrence County, 
N. Y., were discussed.? The talc occurs as interlayered zones in a 
northwest-trending belt of impure marble of the pre-Cambrian 
Grenville series. The talc is considered to have been formed by the 
replacement in pre-Cambrian time of tremolite that had previously 
replaced beds of quartzite and dolomite. A modernization program 
was completed in 1947 by the W. H. Loomis Talc Corp., Gouverneur, 
N. Y? This company operates three talc mines near Fowler, N. Y., 
and three mills at Emeryville just outside Gouverneur. The R. T. 
Vanderbilt Co. of New York during the year &cquired tale mineral 
rights on the McLear property near Balmat, N. Y., in this district 
and is expected to begin operations in 1948. 

The dust hazards in tremolite talc mining were discussed. In 
a group of 221 tremolite talc miners and millers, advanced fibrosis 
was found in 32 men, all of whom had been working with tremolite 
talc for 10 or more years. 


SALES 


The total quantity of domestic talc, pyrophyllite, and ground soap- 
stone sold or used in 1947 was considerably greater than in 1946, 
according to reports of producers to the Bureau of Mines. This 
output—516,094 short tons—was another new record, exceeding the 
1946 record by 59,028 tons. The total value of $7,682,481 in 1947 
was nearly a million and a quarter dollars greater than in 1946 and 
was an all-time high. 

A new record in the quantity of pyrophyllite sold was made in 1947. 
Sales of pyrophyllite are shown in tabular form for the first time, 
although they have been included for several years in footnote refer- 
ences to some of the tables in this series of chapters. 

5 Furcron, A. hate Teague, K. H., Tale Deposits of Murray County, Ga.. Calver, J. L., Mineralogy 


of Tale Deposits: Georgia State Div. of Conservation, Dept. of Mines, Mining, and Geology, Geol. Survey, 


Bull. 53, 1947, 75 pp. 

6 Georgia Mineral Society News Letter, January 1948, Atlanta, Ga. 

1 Page, B. M., Some California Talc Deposits of Steatite Grade: Paper presented at Pacific coast Am, 
Inst. Min. and Met. Eng. meeting, October 1947. Ab. in Rock Products, vol. 50, No. 12, December 1947, 


p. 146. 
8 Engel, A E. J., The Tale Deposits of the Gouverneur District, New York: Econ. Geol. vol. 52, No. 4, 


June-July 1947, p. 419. 
?* Avery, W. M., Loomis Talc Makes Improvements in Mining and Packing Facilities: Pit & Quarry, 


vol. 40, No. 4, October 1947, pp. 77-79, 83. 
10 Greenburg, L., Dust Hazard in Tremolite Talc Mining: Yale Jour. Biology and Medicine, vol. 19, 


1947, pp. 481-501. 
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Talc, pyrophyllite, and ground soapstone sold by producers in the United States, 
1943-47, by classes 


Crude ! Sawed and manufactured 
Year Value at shipping Value at shipping 
Short point Short point 
tons pvc uL UU tons 
Total Average Total Average 
1940. eet Eer 30, 200 $289, 563 $9. 59 1, 669 $316, 973 $189, 92 
YOGA ENEE 45, 654 514, 476 11. 27 938 223, 924 238. 72 
TIAS cece dose nce oie esas dn 30, 979 367, 488 10. 21 733 182, 904 249. 53 
1048 ciu eer 36, 963 348, 484 9, 43 756 227,751 301. 26 
VOAT MC 47, 925 389, 535 8. 13 1,018 239, 407 235. 17 
Ground 'l'otal 
Year Value at shipping Value at shipping 
Short point Short point 
tons tons 
Total Average Total Average 

A EEE 380, 999 | $4, 514, 878 $11. 85 412, 868 | $5, 121, 414 $12. 40 
1044 E 352, 271 4, 279, 062 12.15 398, 863 | 5,017, 462 12. 58 
br lop po LG oce PE 361, 672 | 4, 856, 843 13. 43 398,384 | 5,407,235 13. 57 
Ki EE 419,347 | 5,869,109 14. 00 457,066 | 6,445, 344 14. 10 
jy AA RECON | 467,151 | 7,053,539 15.10 516,094 | 7,682,481 14. 89 


1 Includes pinite from Nevada in 1944 and 1947; no sales in 1943 and 1945-46. 


Pyrophyllite! mined and sold by producers in the United States, 1943-4”7 


Sales 
Produc- SE 
tion 
Year (short Crude Ground Total 
tons) 
Short tons Value Short tons Value Short tons Value 
A A 64, 198 5, 432 $34, 306 56, 710 $460, 485 62, 142 $494, 791 
br AAA 67, 252 5, 683 52, 343 60, 560 504, 739 66, 243 557, 082 
T945 A cee ee 77, 716 6, 215 38, 166 71,379 613, 034 77, 594 651, 200 
1946 o oo 97,765 10, 716 85, 002 85, 835 913, 301 96, 551 998, 303 
Er esses ek 108, 450 6, 204 27, 626 97, 536 | 1,135, 100 103, 740 1, 162, 726 


1 Exclusive of pinite. 


Talc, pyrophyllite, and ground soapstone, sold by producers in the United States, 
1946-47, by States 


1946 1947 
State 
Short tons Value Short tons Value 
A IN A ae 78,170 | $1, 434, 978 91,537 | $1, 595, 422 
E A A 36, 410 380, 477 49, 441 673, 251 
Maryland, Pennsylvania, and Virginia................. 42, 505 424, 334 47,111 401, 599 
Novada l A A LL. 7, 589 141, 180 9,767 175, 489 
North: Carolnacciscc lame cons if cec lit eene 87,718 976, 524 97, 484 1, 186, 463 
Ver MOD rara ine Oe ee ce eee eee els 75, 144 843, 247 77, 327 999, 704 
A A tle dees oe aco 5, 084 38, 051 (2) (2) 
Other States EE 124, 446 | 2, 206, 553 148, 427 2, 650, 553 


457,066 | 6, 445, 344 516, 094 7, 682, 481 


1 Includes pinite in 1947; no sales in 1946. 
2 Included with “Other States”; Bureau of Mines not at liberty to publish figure. 
3 Montana, New York, Texas, and—in 1947— Washington. 
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Sales by States.—In 1947 New York was still the leading producing 
State by a considerable margin, with North Carolina in second place 
and California a close third. Increased sales were reported in many 
of the States in 1947; some of them reached new highs. 


CONSUMPTION AND USES 


Five industries—paint, ceramics, rubber, insecticides, and roofing— 
consumed 79 percent of the sales of domestically produced talc, 
pyrophyllite, and ground soapstone in 1947. Sales to all of these 
industries increased in 1947 over 1946, as well as sales for foundry 
facings and crayons. Sales for paper and for toilet preparations de- 
creased. "The 52-percent increase in sales for ceramic purposes was 
noteworthy. Consumption in paint was still the leading use, com- 
prising 22 percent of the total, slightly less than its share of the total 
in 1946. The gain iu sales for ceramics from 14 percent of the total 
in 1946 to 18 percent in 1947 places that industry in second place and 
makes it an important contender for the lead. The rubber, insecti- 
cides, and roofing industries are close competitors for the third 
position. 


Talc, pyrophyllite, and ground soapstone sold by producers in the United States, 
1946-47, by uses ! 


1946 1947 
Use 

Short tons | P pes of | Short tons | P GE of 
| Sr EE 103, 828 23 112, 101 22 
OCT AT AAA A ret ee 62, 389 1 94, 755 18 
leie 65, 980 14 71, 840 14 
InsecticidesS. 2... 2L LLL LL LL LL Llc ces ess s2 ces 64, 954 14 66, 952 13 
sl EE URL E EA c eu EE 54, 581 12 63, 545 12 
Paper tis ce es ar dul LL Ei tar nius sea 32, 300 7 31, 772 6 
Toilet oreparations LL. eee 17, 111 4 13, 147 3 
Foundry facings c Loc ccc ccc Ll llll lllsl- 7,045 2 7, 496 1 

CIAVOlS euh EE 306 (2) 603 (2) 
Other USCS EE 24, 803 5 36, 120 7 
NC AAA 23, 769 5 17, 763 4 
457, 066 100 516, 094 100 


1 Partly estimated. Includes pinite. 
2 Less than 0.5 percent. 
3 Refractory, asphalt filler, textile, plaster, plastics, and miscellaneous other uses. 


The use of talc in the ceramic industry was discussed in recent 
articles. The relation of specific surface of tales to casting and dry 
pressing characteristics of tale bodies was considered." The use of 
steatite was noted in an illustrated article on printed electronic 
circuits.” Shrinkage of steatite bodies was discussed.” 

Block talc was described.!'* Microscopic and X-ray examinations of 
steatite compositions revealed that the body having the best di- 


11 Gaskins, W. W., Relation of Specific Surface in Various Tales to Casting and Dry Pressing Characteris- 
tics of Tale Bodies: Ceram. Ind., vol. 40, No. 2, August 1947, p. 90. 

12 Chemical and Engineering News, Printing Electronic Circuits: Vol. 25, No. 10, Mar. 10, 1947, pp. 698-699. 

13 Stone, R. L., Factors Affecting the Firing Shrinkage of Dry-Pressed Steatite Bodies: North Carolina 
State College, Bull. 27, 1945, 57 pp. 

Stone, R. Le Shrinkage Control in Steatite and Development of Electrical Insulators: North Carolina 
State College, Bull. 29, 1945, 74 BP. 

M Eagle, J. E., Block Talc: Bull. Am. Ceram. Society, vol. 26, 1947, pp. 272-274. 

15 Rigterink, M. D., Microscopic and X-ray Investigation of Some Steatite Bodies: Jour. Am. Ceram. 
Soc., vol. 329 No. 7,Wuly 1, 1947, pp..214-218. 
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electric properties also had the simplest and most homogeneous 
physical structure. 


PRICES 


The prices of ground talc and ground pyrophyllite at the beginning, 
midpoint, and end of 1947 are shown in the following tables. 


Ground talc prices in 1947, carlots, bags 
[Oil, Paint, and Drug Reporter] 


Class Jan. 13 June 30 Dec. 27 
Domestic, f. o. b. works: | 
Ordinary sicco uin eL MI Ld URL TM E $14. 50-$24. 50 $24. 50 (1) 
California. ......... ooo 22. 00- 30. 00 22.00- 30.00 | $22.00-$30. 00 
NOW LOPE ENEE (1) 18. 00 21.00 
Penas VIVA. teo sia 11.00- 13. 50 (1) (1) 
CTO. a a ee ae ee ra 14. 00 14.00 14.00 
Fibrous (New York): 
KEEN AAA A eda eee Eae 15. 00 15. 00 24. 00 
325-mesh: 
88.95-99.95 percent. ...................-.....- (1) 21. 00 21. 00 
93-04 percent conoce stoner Loewe 17. 50 (1) (1) 
98-99.5 percent------------------------------- l 24. 50 25. 00 
Imported (Canadian) oL Lll lll lll... 35. 00- 44. 50 35. 00- 45. 00 35. 00- 45. 00 


1 Prices not quoted. 


Ground pyrophyllite prices in 1947, carlots, bulk, f.”o. b. mines ! 
[Oil, Paint, and Drug Reporter] 


Class Jan. 13 June 30 Dec. 27 
Standard: 
200- THOSTI« unco ees ttt ceux ec bee Lab UE eee Pome E d $10. 00-$11. 50 $11. 00-$12. 00 $11. 00-$11. 50 
ue Tu CERE a la C cena 13. 00- 13. 90 14. 00 14. 00 
0. 3: 
2008s svi e uuu cT ELLA n Set EX AE aS LLLI 9. 50 9. 00 9. 50 
A DEE 11. 50 11.00 (2) * 
Insecticide grade, 200-mesh_------------------------------ (2) (2) 9.00- 10. 00 
Rubber grade: 
AAA (2) (2) 7. 00 
PA ENER (2) (2) 12. 00 


1 Pyrophyllite in paper bags—$1.50-$2.50 per ton extra. 
2 Prices not quoted. 


The average value of domestic tale, pyrophyllite, and ground soap- 
stone sold or used was $14.89 a short ton in 1947 compared with 
$14.10 in 1946. Average values in 1943-47, by separate classes, are 
given in a table in the Sales section of this chapter. Most of the 
pyrophyllite is sold in ground form, the average value of which rose 
from $8.12 a ton in 1943 to $11.64 in 1947. Crude sales of pyro- 
phyllite fluctuated between $4.45 a ton in 1947 and $9.21 in 1944. 
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FOREIGN TRADE * 


Imports.—The quantity of “talc, steatite, or soapstone, and French 
chalk" imported for consumption in the United States in 1947 de- 
creased a few hundred tons below the 1946 figure, owing principally 
to the somewhat smaller quantity of ground material imported. 
Italy was the principal source of the ground material, with Canada 
in second place. (See fig. 2.) The total value of the imports was 
nearly $25,000 above that of 1946. The value of “manufactures, 
n. S. p. f., except toilet preparations" decreased considerably in 1947. 
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FIGURE 2.— Tale, steatite, or soapstone, and French chalk imported for consumption in the United States 
1944-47, by leading countries. 


Talc, steatite or soapstone, and French chalk imported for consumption in the 
United States, 1943-47, by classes 


[U. S. Department of Commerce] 


Ground, 
washed, Manu- 
Crude and powdered, or Cut and Total factures, 
unground pulverized, ex- sawed DEED 
Year cept toilet except 
preparations toilet 
prepara. 
Short Short Short Short ( ans) 
10r or or or value 
tons Value Loris Value tons Value tons Value 
Jil alie ieee a REALE 408 $12, 195 6, 201 |$64, 815 1 $40 6, 610 |$77, 050 $20 
po^ a ee PRU RR 696 | 60, 137 7,650 | 88, 207 132 | 20,639 | 8,478 |168, 983 25 
AAA A Ee? 385 | 20, 980 6,192 | 63, 260 122 | 17, 618 6, 699 |101, 858 63 
NEE, a es DES 8 530 | 18, 407 |394, 881 34 | 4,856 | 18, 449 |400, 267 15, 687 
(p.v EEN AAA 48 1, 962 | 17,629 |414, 726 27 | 8,235 | 17, 704 |424, 923 13, 525 


16 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Talc, steatite or soapstone, and French chalk imported for consumption in the 
United States, 1946-47, by classes and by countries 


[U. S. Department of Commerce] 
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Ground, 


washed, Manu- 
Crude and powdered, or Cut and Total factures, 
unground mt = sawed n.s. p. f. 
cept toile except 
Country preparations toilet 
prepara- 
Short Short Short Short aes) 
10r or or or value 
tons Value tons Value tons Value tons Value 
1946 
A AA A p 5, 787 |$63, 911 (1) $1 | 5,787 |$63, 912 |____...... 
II AA A PA AN AAA ASA E PO A A $15, 634 
Franoe EE MAN AA 1, 241 | 26,656 |........|]...--..- 1, 241 | 26,656 |... 
GY COCO METER NERO CERE (1) |DER EON ) 5 
Hong KONG os O d denso O A A PO arsit 29 
¡AN 8 | $530 714 | 20, 920 22 | 1,179 744 | 22,629 |_________. 
A A UM: AAA 10, 665 |283, 379 12 | 3,676 | 10, 677 [287,055 |.......... 
United KinPdomn.-. ——— d.c loro lt al eo 19 
8 530 | 18, 407 |394, 881 34 | 4,856 | 18, 449 |400, 267 15, 687 
1947 
Belgium and Luxembourg.|........|].......- 101 | 1,364 |--------]-------- 101 | 1,364 |.......... 
Canada ooo. 30 285 | 5,261 | 59, 168 3 624 | 5,294 | 60,077 |.......... 
CODING ue ecc acea anes [atr acne OA (1) 557 Y A ENERO (1) 334 13, 515 
EgyYDU.-..————— ms 3 bot D Gee E, DEE CREE 3 TO dete 
Franoe MOTA Ee xS 1, 500 | 32, 545 3 713 | 1,503 | 33,258 |.......... 
Hong Kong 32. E ibe sos AAA AA seated E EE 9 
Let EE 11 | 1,336 480 | 13,352 |........|.......- 491 | 14,688 |.......... 
| (CT MERO Sete EE MERO 10, 287 |307, 963 21 | 6,898 | 10,308 ¡314,861 |.......... 
Union of South Africa. ... 4 jg RE, AC IM E ¡ye DEE 
United E Er re EE EE rca le ar ee EE EE de 1 
48 | 1,962 | 17,629 |414, 726 27 | 8,235 | 17, 704 |424, 923 13, 525 


1 Less than 1 ton. 


Exports.—New records were made in 1947 in both the quantity and 
value of “talc, steatite, soapstone, and pyrophyllite, crude and ground" 
exported from the United States. The previous record of 1946 (16,373 
tons) was exceeded by 1,184 short tons, the 1947 exports reaching 
17,557 tons. The value of the shipments ia 1947 was $35,004 greater 
than in 1946. The value of the exports of “powders—talcum (in 
packages), face, and compact” in 1947 was $734,334 more than in 
1946. 


Talc, pyrophyllite, and talcum powders exported from the United States, 1943-47 


[U. S. Department of Commerce] 


Tale, steatite, soapstone, and 


pyrophyllite, crude and E 
Year ground (in packages), 
face and com- 
Short tons Value pact (value) 
D eee ate ee ee eae ee eL dete Ted 10, 693 $236, 268 $756, 024 
Ii A EE 10, 709 229, 293 1, 328, 890 
EES 11, 314 280, 590 2, 276, 758 
EES 16, 373 394, 799 3, 517, 827 
LEE EEN 17, 557 429, 803 4, 252, 161 
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WORLD REVIEW 


The production of talc, pyrophyllite, and ground soapstone in 
e Cad countries during recent years is shown in the accompanying 
table. | 


World production of talc, pyrophyllite, and soapstone, 1941-47, by countries, in 
metric tons ! 


[Compiled by P. Roberts] 


Country ! 1941 | 1942 1943 1944 1945 | 1946 | 1947 

SN EE 1, 975 4,770 3, 557 3, 421 2, 681 3, 760 (3) 
Australia: 

New South Wales................. 1, 153 1, 454 1, 814 1, 874 1, 776 (2) 3) | 

South Australia..__........______- 2, 972 2, 577 3, 336 3, 930 3, 037 3, 727 4, 532 

Tasmani AA E EEN AAA 4 155 50 2 

Western Australia... |... 308 74 206 Oe 396 216 
Austria EENEG 35,956 | 42,933 | 57,639 | 44,628 4,470 | 21, 430 25, 211 
Canada: EE 31,417 | 27,096 | 23,735 | 29,571 | 24,574 | 26,629 ; 
Chilo. e AOS IN AAN EA 276 935 477 (2) 
Ching. e oce oed LE ME 76,000 | 80,000 (3) (2) 2) (2) Q) 
EE 5, 229 1, 875 2, 054 4, 265 3, 868 4, 760 4, 630 
Fimland: EE (2) 2) (2) (2) 75 3 2 
e AMA AA ee Lt (2) 50, 150 | 48, 300 26, 720 42, 461 66, 580 69, 576 
Germany. cs dais cl a 12,170 | 13,526 (2) (2) 6,300 | 13,800 
Greece La c eun Le S M ep O hte (2) 2) (2) 2 (2) 2 500 
ENEE 26,571 | 32,262 | 16,700 | 21,735 | 22,704 | 95,996 (3) 
Indochina, French. ..................- 300 L' 592 |... cc out us (2) 
LEES 73,475 | 80, 462 (2) (2) 16, 287 (2) (2) 
EN AN AAA A A ASI, PAE DEE DE 200 (2) 
KenVar. dor ssioa cia ts (2) 2) (2) (2 202 4 297 
TOV CA EE (2) 4,121 (2) 41, 211 (2) 3 4 300 3 4 700 
Madagascar.._..._.------------------- (3) (2) 39 (2) (2) (2) (2) 
Newfoundland- ----------------------- 508 1, 580 2, 439 224 711 660 220 
New Zealand 2 15 63 E EE Ee 
NOT WAY -~-a 29,059 | 30,174 | 30,454 (2) (2) (2) (2) 
Rumania 225-5 cosee ebe 3, 347 3, 052 1, 609 2 2 267 3 
Spain 8$... AA 29,148 | 30,497 | 14,238 | 10,470 | 19,310 | 30,665 31, 616 
SWedel.. o Ain ls co ado eid 5, 233 6, 153 5, 335 5, 512 , 806 8, 851 
Union of South Africa. ...............- 2, 458 1, 985 5, 344 2, 875 1, 947 3, 680 2, 700 
United Kingdom. 002... 4,552 | 2,231 2, 815 2, 829 2, 170 (2) 
United States 6-0... 377,722 | 351,952 | 374, 546 | 361,841 | 361,406 | 414,641 | 468, 190 
UI UV ogc oak eee a! 2, 111 4, 588 1, 985 2, 257 , 823 1, 818 2, 675 

Total (estimate)!___...........-- 780, 000 | 780, 000 | 670, 000 | 660, 000 | 610, 000 | 800,000 | 850, 000 


! In addition to countries listed, talc or pyrophyllite is reported produced in Brazil, Bulgaria, French 
Morocco, Tanganyika, and U. S. S. R., but no estimates for these countries are included in totals. 

? Data not available; estimate. by senior author of chapter included in total. 

3 Estimate. 

4 South Korea only. 
T End steatite, as follows: 1941, 18,948; 1942, 24,859; 1943, 9,741; 1944, 7,369; 1945, 15,577; 1946, 19,541; 

y “Uy . 
6 Tale, pyrophyllite, pinite, and ground soapstone sold by producers. 


Canada.—The Canadian talc and soapstone industry in 1946 was 
described as follows: 17 | 


Producers’ shipments of crude and milled tale and soapstone totaled 29,353 
tons valued at $303,684 in 1946, compared with 27,088 tons worth $294,888 in the 
previous year. Operators in Quebec shipped 14,914 tons of tale and soapstone 
worth $150,004 and mines in Ontario sold 14,439 tons, mostly high-grade talc, 
valued at $153,680. 

Imports of tale and soapstone in 1946 amounted to 6,737 tons valued at $150,972, 
and the exports of tale totaled 6,402 tons worth $74,991. 

The industry employed 87 persons to whom $117,551 were paid in salaries and 
wages. Fuel and electricity cost $25,401, and the expenditures for freight and 
process supplies amounted to $38,167. 

" Deir, A. R., The Tale and Soapstone Industry in Canada, 1946: Canada Dept. of Trade and Com- 


YR Dominion Bureau of Statistics, Mining, Metallurgical, and Chemical Statistics, Ottawa, Canada, 
» € pp. 


845103—49——2 
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e Bureau of Mines, Ottawa, has given the following information on the talc 
industry: l 

Talc and soapstone production in Canada comprises powdered material made 
from both these raw materials, sawn soapstone furnace blocks and bricks, and 
talc crayons. For a number of years there has been a steady production of these 
three classes of material centered in the Eastern Townships, Quebec, and of 
ground talc in the Madoc area, Hastings County, Ontario. The ground talc 
produced in Quebec consists of grey, slightly off-colour material, classed for 
statistical purposes as soapstone; that from Ontario is of prime white grade. 

The market value of ground tale varies widely and is dependent upon purity 
(determined by freedom from lime and gritty or iron-bearing substances, slip and 
colour), particle shape, and fineness of grinding, the specifications for which vary 
in the different consuming industries. Roofing and foundry tales are the cheapest 
grades, the users being satisfied with coarser, grey or off-colour material, often 
soapstone powder or sawing dust, which sells at about $6 to $7 a ton, f. o. b. rail. 
Domestic grey tale suitable for roofing, rubber, and paper use, sold in 1946 for 
$7.50 to $10 a short ton, according to fineness; similar tale from Vermont was 
quoted at $9.50 to $11 in bulk. White talc from Madoc, Ontario, was quoted at 
$9.50 for the coarser grades, $10.50 to $17.50 for finer mesh sizes, and $44 for 
minus 400 mesh material, output of the last material being only a small part of 
the total. New York fibrous tale, 325 mesh, sold for $12 to $15. Imported 
European cosmetic tales cost as high as $80 per ton delivered. 


Additional statistical details are contained in the report, as well as 
the names &nd addresses of the five operating firms. Preliminary 
figures on the production of talc and soapstone in Canada in 1947 
show 13,500 tons of talc produced valued at $135,000, and 11,421 tons 
of soapstone (includes some low-grade talc) valued at $117,874. 

18 Deir, A. R., Preliminary Report on the Mineral Production of Canada During the Calendar Year 1947: 


Canada Dept. of Trade and Commerce, Dominion Bureau of Statistics, Census of Industry, Mining, 
Metallurgical, and Chemical Statistics, Ottawa, 1948, 29 pp. See p. 29. 
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GENERAL SUMMARY 


LTHOUGH world output of 112,400 tons of tin in 1947 was 
A about 28 percent greater than in 1946, it remained roughly 40 
percent below estimates of world needs. A part of the deficit 
was met by further drafts on world stocks, which by the year end 
were believed to have approached a minimum working level at about 
137,000 tons. Highly disappointing was the revival from wartime 
damage in the Far East. In the major world tin fields of Malaya and 
the Netherlands Indies, production did not reach one-third the 1940—41 
peak levels, and in Siam, not one-tenth. "These rates suffer in com- 
parison with that of coal in the Ruhr region, for example, where, 
despite chaotic damage and a demoralized, nation-less people, pro- 
duction exceeded half the average high 1939-41 period. 

The average price of tin was about 43 percent above that of 1946. 
Much of the disparity between the price of tin and the other important 
base metals was thus removed, and an approach toward the over-all 
commodity price level was attained. Opening the year at 70 cents a 
pound, the price of tin rose to 80 cents as of April 1 and about mid- 


Salient statistics of tin in the United States, 1925-99 (average) and 1943-47 


25-29 1943 1044 1945 1946 1947 
(average) 

Production— 

From domestic mines. ..... long tons.. 24 6 A AAA EG 1.3 

From domestic smelters 1....... A [usas 21, 489 30, 884 40, 475 43, 500 33, 300 

From secondary sources. ....... do....| 30,600 33, 800 29, 100 31, 400 24, 700 20, 800 
Imports for consumption: 

AAA ine ee a Eai do....| 78,009 11, 919 13, 838 8, 493 15, 520 24, 809 

Ore (tin content)............... do.... 175 21, 857 35, 548 33, 527 38, 070 30, 510 
Exports (domestic and foreign).....- do.... 1, 740 1, 770 843 882 881 420 
Monthly price of Straits tin at New York: 

Highest............ cents per pound... 70. 67 70. 00 94. 00 

DOW EE do.... 39. 79 ? 52. 00 2 52. 00 2 52.00 2 52. 00 70. 00 

AVOTA RO et eg do.... 56. 64 54. 58 77. 94 
World mine production. ....... longtons..| 163,400 | 144,000 | 102,400 86, 600 87, 600 112, 400 


1 Including tin content of ores used direct to make alloys. 
2 Ceiling price. 
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December jumped to 94 cents to meet the prices fixed by the British 
Ministry of Supply in agreements with Malayan producers. The 
British price, then at £513 10s. a long ton for English refined tin 
set a new record high, which early in January 1948 was further 
raised by £9 to the equivalent of 94.06 cents. 

The International Tin Study Group was formally organized at a 
meeting at Brussels in April 1947. It recommended to member 
Governments that a management committee comprising representa- 
tives from Belgium, Bolivia, China, France, Netherlands, United 
Kingdom, and the United States be set up and a permanent secre- 
tariat established in The Hague. Much of the group’s effort was 
directed toward an assessment of the current and prospective world 
production and requirements position. The International Tin 
Research and Development Council resumed publication of the Statis- 
tical Bulletin in February 1946. As of January 1948, publication of 
a new and improved series was undertaken by the permanent 
secretariat. 

The partial loss of concentrate supply that began in 1946 resulted 
in a drop of 23 percent to 33,292 tons, in the Government-owned 
Texas City smelter output in 1947. About 60 percent of the decline 
was offset by an increase of 60 percent in metal imports compared 
with 1946. The intake of concentrates, which fell 20 percent in 
terms of tin, was expected to be bettered in 1948 despite possible 
diversion of as much as 8,000 tons (tin content) of the Bolivian prod- 
uct. That country remained the principal supplier in 1947 but furn- 
ished 5,547 tons or nearly 20 percent less than in 1946. Receipts 
from the Netherlands Indies increased 122 percent to 4,894 tons; 
and Siam, with 2,280 tons, appeared for the first time as a source. 
Consumption of primary pig tin was 59,166 tons, 8 percent more than 
in 1946, of which the major part was attributable to expansion of tin- 
plate output. Tin-plate exports jumped 56 percent over the 1946 
figure and were about 92 percent of the 1942 record. 

Total stocks at the end of 1947, including metal and concentrates 
afloat or stored abroad, at 95,400 tons were 8 percent higher than a 
year earlier. They were divided as follows: Industry 26,900 and 
Government (including defense stocks of 12,140) 42,900 in metal and 
25,600 in concentrates. Momentary availability was, however, not 
materially improved, because the bulk of the increase—about 6,000 
tons—was in materials stored abroad or afloat. Consumers’ pig-tin 
stocks were the equivalent to about 3 months’ current requirements 
and those of the Government about 8 months. 


GOVERNMENT TIN OPERATIONS 


Tin imports continued to be restricted to Government hands in 
1947. The general Imports Order M-63 of the Civilian Production 
Administration was revoked as of May 1, 1947. This order, which 
covered all strategic materials at one time, came into effect December 
27, 1941, but at the end covered tin only. Coincident with revoca- 
tion, the import controls were embodied in Conservation Order M-43 
and CPA was replaced by the Office of Materials Distribution set up - 
in the Bureau of Foreign and Domestic Commerce. Purchase of tin 
as well as ore or concentrates continued to be centered in the Recon- 
struction Finance Corporation, whose authority under 1946 legislation 
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expired as of June 30, 1947. Early in June a strongly supported joint 
congressional resolution providing for & 2-year extension was taken 
under consideration, quickly passed both Houses, and was approved 
by the President on June 28, 1947 (Public Law 125, 80th Cong., 61 
Stat. 190).* The principal provisions were authority (1) to buy, sell, 
and transport tin, and tin ore and concentrates; (2) to improve, 
develop, maintain, and operate by lease or otherwise the Government- 
owned tin smelter at Texas City, Tex.; and (3) to finance research in 
tin and smelting and processing. It was also required that a full 
report on all activities be submitted to the Congress not later than 
December 31, 1947, and at 6-month intervals thereafter. 

Various contracts for purchase of tin and concentrates were made 
during the year, among them one covering about 35 percent of the 
Netherlands Indies 1948 production. The principal contracts again 
were made with Bolivia. The first covering the year 1947 was con- 
cluded at the end of March after about 2 months haggling over price. 
Bolivia held out for 76 cents a pound payable tin f. o. b. vessel Peruvian 
or Chilean ports. RFC offered some concessions in price and treat- 
ment charges but eventually was forced to come to the 76-cent base 
because of the negotiation of & broad Argentine-Bolivian trade pact 
that provided among other things for the annual delivery of 8,000 
metric tons of fine tin in concentrates for 5 years, with a 1947 price of 
76 cents. The RFC contract provided for such shipments, as well as 
for those of the Patifio group to the United Kingdom, for the use of 
the Oruro smelter, and to Chile. In October RFC undertook to 
acquire Bolivian concentrates for the assured smelter hfe. In these 
negotiations, as theretofore, the major obstacle to quick settlement 
was the matter of price, with Bolivia said to have asked $1.07 a pound. 
Before agreement was reached, the British Ministry of Supply an- 
nounced new buying and selling prices for tin closely equivalent to 90 
cents for tin in Bolivian concentrates at ports of export. On that 
basis agreement was reached as of December 30, 1947. The new 
agreement was called a supplemental contract extending and amend- 
ing the “1947 Tin Contract" made March 28, 1947. Principal 
features were provisions for purchase of all concentrates, but not to 
exceed 25,000 tons tin content, after making allowance for the Patiño 
group shipments, up to 8,000 metric tons committed to Argentine 
under the trade agreement, 600 metric tons for the Oruro smelter, and 
up to 250 metric tons to Chilean purchasers. Beginning January 1, 
1948, the basic price was 90 cents a pound payable tin but to be in- 
creased or decreased by the same amount as RFC’s selling price for 
grade A tin, ex dock New York, varied from 94 cents.’ 


GOVERNMENT CONTROLS 


The general unpopularity of Government controls was evidenced 
in congressional actions relating to use of tin. At the beginning of 
the year CPA recommended that, because of the continuing gap be- 
tween demand and supply, its powers under the Second War Powers 
Act, which were to expire March 31, 1947, especially those relating to. 


1 Anamendment (Public Law 824, 80th Cong.) approved June 29, 1948, extended authority to June 30, 1951. 
2 Texts of the 1947 and the 1948-49 supplemental contract were given respectively in American Metal 
Market, vol. 54, No. 98, May 21, 1947, pp. 4-5, and vol. 55, No. 20, January 29, 1948, p. 6, 
3 Act of June 29, 1946 (60 Stat. 345). 
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priorities, allocation, and import and export controls be extended for 
a year. Legislation to that end was introduced but was amended to 
limit the period to 3 months. The amended bill was passed on March 
31. In May President Truman asked for a full year’s extension 
from June 30, and a corresponding bill was introduced late in May. 
Although some opposition appeared, there was strong Government and 
industry support for the measure, at'least insofar as it related to tin. 
The houses of Congress differed on the term of the extension—7 or 12 
months—but final action was delayed beyond June 30 principally be- 
cause of difficulties in resolving questions related to export controls. 
A temporary extension to July 15 * was, meanwhile, approved by the 
Congress and the President. On July 11 & compromise bill setting 
the expiration date of February 29, 1948,° was passed by the Congress 
and on July 15 signed by the President. "This act, incidentally, per- 
mitted unrestricted importation of tin ores and concentrates but 
retained control on imports of tin and tin products. 

Restraints on the use of tin were effected principally through 
Conservation Orders M-43, tin distribution, and M-81, containers. 
Direction 10 to Iron and Steel Production Order M-21, which became 
Direction 1 to Allocations Regulation 2 in April, provided further 
means of directing the use of tin-mill products to certain purposes, 
notably tin plate for export. Early in the year, amendments to these 
several orders among other things lifted the quota system, permitted 
heretofore prohibited uses, liberalized uses of tin plate, and allowed a 
higher tin content in body solders. Later largely because of the 
failure of world output of tin to reach the anticipated rate and the 
unexpected potential diversion of a large part of the United States 
share in Bolivian output, there was & tendency to maintain rather than 
expand consumption. Near the year end there were proposals to cut 
the use of tin plate for nonfood packs, notwithstanding an improving 
over-all stock position, but no definite action was taken. At about 
that time, another factor was introduced—namely, the application of 
use controls to provide increments for the national defense stock pile, 
a proposal that became an actuality a few months later. 


DOMESTIC PRODUCTION 
MINE OUTPUT 


No domestic production of tin ore or concentrates was reported to 
the Bureau of Mines for 1945-47. However, early in 1948 the Office 
of Metals Reserve acquired about 2.5 tons of alluvial concentrates 
that originated in Alaska. "The year of production is not known but 
has been credited to 1947. 

The Bureau of Mines was active in Alaska field investigations 
during 1947. A report” was issued on New Mexican deposits covering 
extensive field work carried out between 1939 and 1943 and accom- 
panied by numerous maps and sampling and metallurgical test results. 

4 The First Decontrol Act of 1947, approved March 31, 1947 (Public Law 29, 80th Cong., 61 Stat. 34) ex- 
tended powers to June 30, 1947. 

5 Extended to July 15, 1947, by joint resolution of June 30, 1947 (61 Stat. 214). 

6 The Second Decontrol Act of 1947 (Public Law 188, 80th Cong., 61 Stat. 322; 50 U. S. C. Supp. App. sec. 
633, 645). Theact of February 28, 1948 (Public Law 427, 80th Cong.) extended this to May 31, 1948; and the 
act of June 4, 1948 (Public Law 606, 80th Cong.) extended the powers to June 30, 1949 


7 Volin, M. E., Russell, P. L., Price, F. L. C., and Mullen, D. H., Catron and Sierra Counties Tin 
Deposits, N. Mex.: Bureau of Mines Rept. of Investigations 4068, May 1947, 60 pp. 
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Mine production of tin (content) in the United States, 1943-47, by States, in long 


tons 
Soe E Total 
out er SÉ 
Year Alaska Dakota States ! 
Long tons Value 
tod NER ec cata sh ae 0.1 0.6 5.2 5.9 $6, 800 
LU EE E, OA (2) (2) 5. 4 6, 200 
EE II AAA A A E 
DE: A EE EE ASI AMA A AECA 
LEE Be EE EE 1.3 2, 200 


B I California, Nevada, and New Mexico; 1944: California, New Mexico, North Carolina, and South 
akota. 
? [Included in total. 


The tin potential of the district is indicated by the estimated produc- 
tion from 1940 to 1943, amounting in all to 21,900 pounds of concen- 
trates ranging from 15 percent to 60 percent tin. Excluding 2,000 
pounds of low grade from Taylor Creek lode production, the total tin 
content was about 4.4 long tons. | 


SMELTER OUTPUT 


Domestic output of refined tin in 1947 was essentially that of the 
Government-owned smelter. The Longhorn smelter’s production of 
33,292 long tons was 23 percent below the 1946 peak, because of the 
low rate of high-grade concentrates intake that had begun in the 
autumn of 1946. Output was curtailed to à minor extent by work 
stoppages at plants that supplied hydrochloric acid and by a nitrate- 
ship explosion that virtually wrecked Texas City. The Vulcan De- 
tinning Co. continued experimental production of tin from low-grade, 
complex ores. It was reported in midsummer that this company 
was planning to construct a 3,000-ton-per-year plant to treat such 
materials on a commercial basis. As noted in a preceding section, the 
RFC was authorized (Public Law 125, 80th Cong.) to continue opera- 
tion of the Longhorn smelter to June 30, 1949, unless the Congress 
should fix an earlier termination date. The actual operation has been 
conducted by the Tin Processing Corp., & subsidiary of the N. V. 
Billiton Maatschappij, on a management-fee basis of $150,000 


Longhorn tin-smelter production, by months, April 1942—December 1947, in long 


tons 
Month 1942 1943 1944 1945 1946 1947 

January........- TIONI TIER at ce Se E 2, 611 2, 153 3, 114 3. 812 3, 024 
RGBPHAPV A uL EEN 2, 334 2, 419 3, 162 3, 823 2, 815 

e ces cae hea unu a teehee EE 1, 491 2, 513 3, 310 3, 881 2, 877 
DEE ee 5 1. 055 2, 611 3, 407 3, 891 2, 816 

EE 1, 246 1, 032 2. 402 3, 451 3, 904 3, 112 
JUNG ee id e LE 1, 498 2, 439 3, 502 3 2, 712 
DUI oss te deeb A A tee 1, 924 1, 184 2, 618 3. 548 3, 853 2, 517 
AUPUS EE 1, 655 1, 347 2, 553 2, 912 3, 672 2, 237 
Septemberť-------------------------------- 2, 026 2, 029 2, 501 3, 323 3, 323 2, 356 
October............ p c E E 2, 014 2, 089 2, 651 3, 558 3, 125 3, 026 
November. eee. 2, 300 2, 020 2, 852 3, 628 3, 119 2, 759 
December cote hosed ad 2, 343 2. 037 2, 907 3, 676 3, 209 3, 041 


Se | SES A | a | NES 


d Ke EE 15, 696 20, 727 30, 619 40, 591 43, 468 33, 292 
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annually. Its contract, which expired June 30, 1947, was extended 
for a year with a $200,000 fee. 

Pursuant to Public Law 125 the RFC transmitted a report on the 
Longhorn smelter, to the Congress, December 30, 1947, from which 
nearly all the following notes have been abstracted. Capacity of the 
plant is about 40,000 tons a year on Bolivian concentrates and about 
90,000 tons if only high-grade, alluvial concentrates (72-75 percent 
tin) were smelted. The smelter has used a mixture of the two classes. 
The total plant cost to the end of the fiscal year 1947 was $8,273,127. 
Authorization to spend an additional $2,665,000 for & waste-acid 
recovery plant was approved. The tin-casting machine, construction 
of which was begun in 1946, was put into use in July 1947. "The pigs 
are longer and thinner than those of the Straits Trading Co. and 
E. S. Coy, and they weigh 83 pounds on the average compared with 
106 and 100 pounds, respectively, for the other brands. 

To June 30, 1947, the total cost of the tin-smelting program was 
$277,434,560, including plant cost; and the cost of concentrates was 
$248,124,434, including transportation and delivery charges. Sales 
to that date were $203,213,469 and inventory at the then-ruling 
market price, $53,803,637. If the total plant cost were written off, 
the indicated loss would be $20,417,454. It was also stated that a 
loss (included above) of $25,007,866 was incurred by the U. S. Com- 
mercial Company in buying concentrates in the world market and 
reselling to Metals Reserve Company at the equivalent of the 52 
cents a pound OPA ceiling. Metals Reserve Company also sustained 
a loss on concentrates purchased at a price above the domestic selling 
price. After the removal of price control in November 1946, inven- 
tory appreciation was more than enough to have counterbalanced 
losses attributable to price control. Without considering losses 
under price control or inventory appreciation, the smelter operated 
on about a break-even basis before plant amortization. However, an 
operating loss will arise in 1947, owing to decreased output and two 
wage increases. 

The report closes with suggestions relative to continuation of the 
domestic smelting program for 5 to 10 years as a defense measure. 
Operating costs are higher than at European or Asiatic smelters, 
principally because of the higher wages of American workers and 
despite cheap fuel and acid. An adequate ore supply is also insecure 
because of economic and political relationships between miner and 
smelter. For these reasons, smelter operation would appear to be 
unattractive to private industry. RFC believes Government opera- 
tion should be considered only as an emergency measure and that 
private operation would have to be subsidized. The subsidy could 
take the form of a purchase-and-sale arrangement for metal or 
concentrates, the Government absorbing any loss, or a direct subsidy 
per pound of metal produced, or be in the form of an import duty 
on metal with concentrates duty free. The last alternative offers 
some practical advantages. No determination of a duty rate was 
made. However, on an annual consumption of 75,000 tons and 
4 cents a pound duty, the additional cost to consumers would be 
$6,700,000. If half the tin were smelted domestically, the Govern- 
ment would receive $3,350,000 in duty and the domestic smelter 
indirectly an equivalent sum. 


8 Reconstruction Finance Corporation, Report on the Government-owned Tin Smelter at Texas City, 
Tex., Printed for use of Senate Committee on Banking and Currency, 80th Cong., 2d sess., 1948, 10 pp. 
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SECONDARY TIN 


Recovery of tin in all forms was about 26,800 tons or roughly 9 per- 
cent more than in 1946. Recovery by detinners alone was 10 percent 
more tban in 1946. Comparable with the rise in tin-plate production, 
treatment of new tin-plate clippings increased 28 percent, but re- 
covery of tin rose only 15 percent because of the large percentage 
of electrolytic plate. (See section on Consumption by Uses following.) 
Partly offsetting was a further sharp drop—41 percent—in the quan- 
tity of old containers treated. 

Virtually all the tin was recovered by privately owned detinning 
plants. In addition to tin obtained from tin-plate clippings and old 
containers, detinners in 1946 treated white-metal scrap and chemical 
residues. In 1946 they recovered 27 tons as metal and 7 as com- 
pounds; in 1947 corresponding quantities were 88 and 71 tons. It is 
to be noted that, to maintain comparability, the quantities shown 
in the columns entitled “Tin recovered at detinning plants" in the 
accompanying table include that recovered from tin-plate clippings 
and old containers only. The Government-owned detinning plant at 
Birmingham, Ala., which had cost $1,233,185, was sold by War Assets 
Administration in July 1947 for $120,000. 


Secondary tin recovered in the United States, 1925-29 (average) and 1943-47, in 


long tons 
Tin recovered pá detinning Tin recovered from all sources 
ants 
Year — In ve ds Total 
chem- an 
As metal icals Total | As metal chemi- 
cals Long tons; Value 
1925-29 (overagel 900 2, 000 2, 900 7, 500 23, 100 30, 600 | $38, 034, 120 
See 3, 200 4, 100 4, 700 29, 100 33, 800 | 39, 332, 800 

1044... seca uds ee 3, 350 310 3, 660 3, 800 25, 300 29, 100 | 33, 892, 560 
Dr) — — — 3, 150 400 3, 550 3, 300 28, 100 31, 400 | 36, 3 
1940 E , 480 330 2, 810 2, 600 22, 100 24,700 | 30, 205, 663 
ER 2, 720 360 3, 080 2, 900 23, 26,800 | 46, 848, 175 


APPARENT CONSUMPTION 


Apparent consumption of tin, reckoned by adding net imports to 
domestic smelter output, was less than 1 percent under that of 1946. 
Neither changes in any stocks within the country nor in quantities 
afloat are taken into account in this procedure. Consequently, the 
calculated figure usually departs somewhat from the actual. In 1947 


Apparent consumption of tin, 1939-47, in long tons ! 


Oss See ee he eee ee eee pee LEM EAE 67, 997 
EE 123, 537 
Eeer 141, 618 
io ————— o——— — —— 42, 512 
1913 E 31, 638 
oos p ————— —— —— — X PR 43, 379 
Lr c ner DS 48, 086 
A a LUE ED M A LM id 58, 144 
IP ede eee eee ceu a LL ID A N 57, 771 


1 Exports of domestic tin are not included in 1939-41. 'They are included in the figures for 1942-47 and 
are 244, 398, 405, 708, 859, and 415, respectively. 
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the deviation was only 2 percent below the actual, largely because 
of withdrawals from Government supplies to meet the relaxation in 
use limitations. The accompanying table gives data for 1939-47. A 
comparable series for 1910-38 was published in Minerals Yearbook, 
1939 (p. 680). 

CONSUMPTION BY USES 


Total consumption of tin in 1947 was 9 percent larger than in 1946 
and 14 percent over the 1935-39 average. In comparison with 1946, 
the gain was attributable to the improved availability of virgin tin— 
about 4,500 tons. Pig-tin use (59,166 tons) was the greatest since 
the extraordinary peak of 1941 (103,086 tons) but was 5 percent less 
than the 1935-39 average. On the other hand the use of secondary 
tin in 1947 was 10 percent higher than in 1946 and nearly twice that 
of the prewar period. 

The use pattern of both primary and total tin remained unchanged 
from 1946 in its principal elements, and their relative importance 
continued to be modified not only by the control measures still in 
effect but by the now unquestioned acceptance for many uses of 
thin-coated electrolytic tin plate. 

Tin plate and terneplate used slightly more than half the total 
virgin tin consumed and 18 percent more than in 1946. This was 
about 1,200 tons (4 percent) less than in the prewar (1935-39) period, 
but the tin and terneplate output was closely 60 percent greater—a 
remarkable achievement, due in part to numerous improvements in 
hot-dipping techniques but more to the widespread application of 
continuous strip electroplating. In 1946 shipments of electrolytic 
plate were 32 percent, in 1947 nearly 44 percent, while in some 
months production of the two varieties was nearly equal. Some 
authorities believe that hot-dipped plate soon will be relegated to 
second place; and, if a substantially heavier coating than that mostly 
now applied (nominally a half pound per base box) can be plated at 
high speed, the great bulk of the total production will be electrolytic. 


Consumption of primary and secondary tin in the United States, 1942-47, in long 
tons 


E a a 
SSS | eres | nee | E A AAE | eres | eee À e EE 


GITIB A deu UUeE HORS ESSE iiS 40. 188 312 25 417 
1 A A 26, 941 29, 903 28, 883 28, 498 26, 057 26, 598 
Total receipts....................... 65, 568 75, 101 86, 970 86, 096 85, 153 89, 733 
E cia cir is 132,989 | 118,954 | 121,705 | 113,487 | 110, 942 116, 833 
Stocks on hand Dec. 31 1.................. j 34,7 27, , 789 ; 5, 743 
Total processed during year............... 89, 136 84, 219 94, 314 87, 698 83, 842 91, 090 
Intercompany transactions in scrap....... 2, 547 2, 889 8, 205 3, 239 2, 091 ], 957 
Total consumed in manufacturing. ......- 86, 589 81, 330 91, 109 84, 459 81, 751 89, 133 
PInnt108808...-...2.222 2222202992929 o9 902 1, 000 1, 140 876 808 1, 033 
Tin content of manufactured products....| 85,687 80, 330 89, 969 83, 583 80, 943 88, 100 
Primary AAA A aha ea 56, 288 46, 253 59, 156 55, 642 54, 627 59, 166 
Secondary EE 29, 399 34, 077 30, 813 27, 941 26, 316 28, 934 


1 Stocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1942, 2,700 tons; 1943, 78 
tons; 1944, 316 tons; 1945, 1,941 tons; 1946, 1,600 tons; 1947, 1,000 tons; and 1948, 940 tons. 
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Consumption of tin in the United States, 1945-47, by finished products (tin 
content), in long tons 


1945 1946 1947 
SSES Pri- |S d P S d Pri- |S d 
- |Secon ri econd- r econ 
ary Total m y Total ary Total 
Tin plate. -....oooocoooo....- 26, 080 |--.---.- 26, 080 | 26, 127 |........ 26, 127 | 30,980 |.......- 30, 980 
'erneplate.................- 4 248 741 208 238 4 192 309 50 
O incessere 10,930 | 3,399 | 14,329 | 13, 443 | 3,673 | 17,116 | 14,126 | 5,954 | 20,080 
DADO di o ooi 4,1 7,828 | 4,125 | 2,874 3,708 | 2,952 6, 660 
Bronze and brass. ......... 9,093 | 17,972 | 27, , 963 | 16,594 | 22,557 | 4,545 | 16, 429 | 20,974 
Collapsible tubes.. ......... 5 559 701 88 7 
IDDUIngs-ooseadebe quce me 2, 390 202 | 2,592 | 1,903 205 | 2,108 | 2,172 335 2, 507 
d EA iaaa 181 64 245 174 46 220 162 182 344 
Pipe and tubing. ........... 204 89 293 273 64 337 408 83 491 
ype and metal. ........... 10| 1,281 | 1,291 123 | 1,865 | 1,988 130 | 1,457 | 1,587 
QP (ils EE 963 13 1, 094 891 969 88 
Miscellaneous alloys. ....... 378 228 606 373 168 541 226 234 460 
White metal................ 65 151 216 68 17 145 57 202 259 
Miscellaneous LLIN} 1| 4| mi ss| se| ej mi eaj 1307 


Ee | ER ee | wee | ee, a a | aE ee | EEE | oe cdi) 


55, 642 | 27,941 | 83,583 | 54,627 | 26,316 | 80,943 | 59, 166 | 28,934 | 88,100 


As reported by the American Iron &nd Steel Institute, net ship- 
ments of tin plate comprised 2,093,149 short tons of hot-dipped and 
1,617,659 of electrolytic tin plate in 1947. Shipments for export 
were 506,347 tons and 59,470, respectively. (In 1947 tin cans ex- 
ported were 29,189 short tons compared with 15,473 in 1946.) By 
difference and in the same order, domestic absorption was 1,586,802 
and 1,558,189 short tons, a very narrow margin in favor of the hot- 
dipped variety. It was widely thought that the electrolytic variety 
of tin plate (1,772,088 net tons produced in 1947) was suitable only 
for general-line or nonfood cans. In 1947 shipments of tin plate for 
that class of container were reported at 787,040 short tons, of which 
178,376 was hot-dipped and 608,664 electrolytic. Electrolytic tin 
plate shipped for cans was 1,378,501 short tons in 1947, including 
769,837 for sanitary and 608,664 for general-line cans. Furthermore, 
the 1947 new supply of hot-dipped tin plate was about 560,000 tons 
less than shipments of metal cans for food packaging. This was more 
than double the tonnage of metal cans shipped for processed milk, 
for which it had been proposed to use 0.75 electrolytic plate. It 
seems & fair conclusion, then, that electrolytic tin plate has been 
—À a suitable material for a considerable variety of food 
packs. 

If for no other reason than the success of the conservational use of 
electrolytic tin plate, it would seem that the continued estimates of a 
90,000-ton annual virgin-tin requirement are excessive. "The use of 
primary tin for solder was 5 percent greater than in the preceding year 
and was exceeded only in 1941. "The effect of the wartime degra- 
dation in quality (tin content) and use restraint continued to be 
marked. For babbitt, the year's decrease in new tin use was 10 
percent. Bronze and brass again ranked third in consumption of 
virgin metal but were about 24 percent less than in 1946 and consti- 
tuted only 22 percent of the total use, for that purpose, whereas in the 
1935-39 period it exceeded one-half. 

In respect to total tin used, in descending order of rank were tin 
plate, 36 percent; bronze and brass, 24 percent; solder, 23 percent; 
babbitt, 8 percent. 
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Consumer receipts of primary tin, by brands, 1939-47, in long tons 


Brand 1939 1940 1941 1942 1943 1944 1945 1946 1947 

Longhorn DE, e 11,238 | 12,600 | 25,540 | 39,575 | 48,745 | 37,657 
SITAS cocino 48,677 | 82,980 | 88,213 | 21,105 | 5,951 | 7,560 | 4,157 | 1,24 | 11,144 
¿AAA 1, 902 530 | 6,589 | 3,334 | 14,983 | 13,182 | 6,935 677 2, 884 
e AAA 3,540 | 6,333 | 5,238 | 2,899 | 4,524 | 6,717 857 588 2, 856 
O E 3,407 | 3,154 | 4,594 | 1,428 | 1,700 | 1,730 | 2,303 | 1,000 636 
EIERE ANS ds. 13,206 | 5,128 | 9,647 | 3,122 790 594 836 | 4,349 4, 705 

dk EE 70, 732 | 98,125 [114,281 | 33,126 | 40,548 | 55,323 | 54,663 | 56,603 | 59,882 


1 First shipment in June 1942. 


Tin contained in tin plate, waste-waste, strips, cobbles, etc., produced in the 
United States, 1946-47 


Tin content 
ipei anu ue 
BPOSS WEIB IU, Pounds per 
Product short tons) Total short ton 
(long tons) of tin plate 
1946 1947 1946 1947 1946 1947 
Tin plate: 

E Rei elt A A A 1, 716,591 | 1,872,152 | 20,770 | 22, 159 27.1 26. 5 
Restena eege See 882, 537 | 1,734,535 | 4,702 | 7,981 11.9 10.3 
Total tin plate... eocui2 cle sese ec 2,599, 128 | 3,606,687 | 25,472 | 30, 140 22.0 18. 7 
Waste-waste, strips, cobbles, etc.............. 16, 782 124, 661 655 840 19. 1 15.1 
Grand total..cssassosessdesscenUusgerexs 2,075,910 | 3,731,348 | 26,127 | 30,980 21.9 18. 6 


Tin contained in terneplate produced in the United States, 1946-47 


Tin content 


Terneplate TUS 
produced Purchased as Pounds of 
(gross weight, — |———————r——————— Total tin per 


Product short tons) Terne (long tons) | short ton 
Pig tin metal of 

(long tons) (long tons) terneplate 

1946 1947 1946 | 1947 | 1946 | 1947 | 1946 | 1947 | 1946 | 1947 
Short ternes.................... 69, 861 92, 683 87 | (4) 91 | (4) 178 | 221 | 5.7 5.3 
Long ternes...................- 142, 917 142, 818 118 (1) 144 | (!) 262 270 4.1 4.2 
Waste-waste..................- 2, 076 4, 798 3| (9 3| () 6 10 | 4.7 4.8 
Total AA otie 215,754 | 240,299 | 208 71 | 238 | 430 | 446 | 501 | 4.6 4.7 


1 Figure not available for publication. 
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STOCKS 


Although the over-all stock position in the United States trended 
downward into the third quarter, a marked upturn in receipts ensued, 
so that at the year end the stocks of pig tin and tin in ore at 83,672 
tons were 10 percent higher than the 76,236 tons at the end of the 
preceding year. In addition, about 12,200 tons were in process, in 
scrap, and as secondary tin. Government stocks of pig tin increased 
38 percent, but tin in ore declined 12 percent. Defense stocks held 
by the Navy and Bureau of Federal Supply remained unchanged at 
12,140 long tons. The total Government stock was equivalent to 
something over a year's requirements at the 1947 use rate, but about 
8,000 tons locked up in smelter rejects is slowly recoverable at the 
current operating level and grade of concentrate available. 


Stocks of virgin pig tin in the United States, Dec. 31, 1943-47, in long tons ! 


1943 1944 1945 1946 1947 
At consumers’ polants eee 22, 861 17, 337 14, 102 14, 532 13, 677 
At other warehouses and in transit. .._.-.....---...- 316 1, 941 1, 600 1, 000 940 
Held by jobbers. e 50 47 69 124 157 
Total consumers’ stocks. .....................- 23, 227 19, 325 15, 771 15, 656 14, 774 
Afloat to United States (estimated). 1, 650 1,800 |.........- 1, 570 6, 220 
Total SLOCKS EE 24, 877 21, 125 15, 771 17, 226 20, 994 


1 Excludes Government purchases delivered for stock piling or at Texas City smelter. Also excludes tin 
in process and secondary pig tin. 


There was no free market price for tin in 1947. British Common- 
wealth producers continued to press strongly for reopening of the 
London Metal Exchange, but to no avail. Nor does it appear 
probable or desirable that an absolutely unrestricted market will 
appear until the gap between world production and needs is closed. 
Nevertheless, the 33-percent jump in price during the year perhaps 
approached that which would have been obtained in a free market. 

In November 1946, with lifting of price controls in the United 
States, the price of fine tin was increased 35 percent to 70 cents to 
correspond with that being paid for Bolivian tin, wiping out the con- 
sumer subsidy of 18 cents. This price held until April 1, when it was 
raised to 80 cents, the equivalent of the 76-cents-a-pound contract 
made with Bolivia a few days before under pressure exercised by 
Argentina in its trade pact with Bolivia. Although the new price 
had been exceeded only in 1917 and 1918, producers, especially in 
Bolivia and Malaya, were strongly dissatisfied, and it became evident 
that further increases would follow. While RFC in December was 
negotiating a Bolivian contract renewal, the British Ministry of 
Supply announced increases in home prices of from £73 to £75 a 
long ton or roughly 13% cents a pound. Effective on December 19, 
RFC announced a new price of 94 cents a pound for grade A tin. 

In the United Kingdom, corresponding to the United States change, 
the price of common tin was increased at the end of March from 
£380 10s. a long ton to £437 Os. Od. (78.52 cents a pound) and on 
English Refined from £382 Os. Od. to £438 10s. (78.80 cents), delivered 
buyers’ works or port of export. On December 17 prices were sharply 
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Tin prices, 1925-29 (average) and 1943-47 


1925-29 


(aver- 1943 1944 1945 1046 1947 
age) 
Average prices: 
New York:! 
Straits tin. ......... cents per pound.. 56. 64 2 52.00 2 52.00 252.00 | 3 54, 58 77. 94 
99.75-percent tin (English refined) 
cents per pound.. (4) 551.625| 851.625) 551.625| 554, 208 77. 512 
ve percent Mirna as do.... 55. 50 651.125; 651.125; 951.125] 6 53.708 76. 896 
ndon: 
Standard tin..........£ per long ton..| 254.6 8 275.0 8 300. 0 8 300. 0 ? 321. 2 426. 3 
Dieta taa cents 19 per pound.. 55.17 49. 54 54.04 | 1154.04 67. 83 77. 66 

Premium allowed over standard: 

Straits ......... £ per long ton... 5.1 (4) à (4) (4) (4) 

Banka 00aaaaaMsMMMMM L do. 6.9 (d 4 (4) (4) (4) 

O EE do.... —.7 4) 4) (4) (4) (4) 

Price indexes (1925-29 average=100): 

Straits tin (New York)............... 100 92 92 92 96 138 
Copper (New vorki 100 80 80 80 93 143 
Lead (New York). ..................- 100 87 87 87 109 196 
Nonferrous metals 13__................ 100 87 87 87 100 142 
All commodities nm. 100 105 106 108 121 155 


1 American Metal Market. 

2 Maximum for grade A, 99.8 percent or higher (includes Straits). 

3 Maximum price for grade A, 52 cents until Nov. 10, 1946; 70 cents thereafter. 

4 Data not available. 

3 Maximum for grade B, 09.75-99.79 percent, and grade C, Cornish refined. 

6 Maximum for grade D, 99.0-99.74 percent. | 

7 Metal Bulletin, London, as compiled by International Tin Research and Development Council. 

8 British Government maximum price. 

° British Government maximum. To Sept. 26, £300, thereafter £380 10s. 

10 Conversion of British quotations into American money based upon average rates of exchange recorded 
by Federal Reserve Board. 

11 Official rate; free rate, 53.08. 

13 Based upon price indexes of U. 8. Department of Labor. 


raised to £510 (91.81 cents) and £513 10s. (92.44 cents) for the com- 
mon and refined grades. On January 6, 1948, ostensibly to meet the 
94-cent United States price, a further £9 rise for both grades was 
made effective. In Canada price changes were as follows: February 
10 from 63% cents a pound to 71 cents, September 11 to 80 cents, and 
on January 28, 1948, to 96 cents—all for 99.75 percent grade. 

Purchase prices for Nigerian tin in concentrates f. &. s. port and 
for Malayan tin were adjusted within 2 days to correspond with United 
Kingdom prices. Nigerian producers received £357 10s. to April 1; 
then £405 15s., which was raised to £477 (85.87 cents & pound) on 
December 19. Malayan buying prices were changed as of the same 
dates as follows: From £370 to £423 and then to £500 (90 cents a 
pound). Comparable selling price changes at Singapore or Penang 
were from9 £372 to £426 to £504 (90.73 cents a pound). When the 
January 1948 domestic price adjustment was made Nigerian producers 
received an additional increase of £8 10s., making a new price of 
£485 10s. Notwithstanding complaints of Malayan producers, a 
corresponding increase was not granted at once on the score that it 
would force a rise in the RFC price for Bolivian ore which was tied 
to Straits tin price at New York and thus force the British to pay 
more for their share of Bolivian concentrates. 


FOREIGN TRADE °? 


Reversion to the traditional world tin industry pattern, in which 
the great ore producers were likewise the great smelters, had a marked 


* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of 
the U. 8. Department of Commerce. 
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effect on the foreign trade of the United States. In the first full year 
of participation in World War II, the importation of tin in concen- 
trates exceeded that of metal by about 8 percent; in the last year of 
war the excess was nearly 300 percent, but in 1947 it had dropped to 
little more than 20 percent. In 1948 it appears that imports of metal 
will again predominate, although it is unlikely that they will be almost 
exclusively tin for some years to come. Receipts of foreign tin were 
60 percent greater than in 1946. British Malaya, with 54 percent of 
the total, regained its usual position as the dominant source. Metal 
from Siam was produced almost entirely during the Japanese occupa- 
tion. Intake of tin in concentrates declined 20 percent compared with 
the preceding year’s record, in part owing to redirection of the produc- 
ing country’s output to home smelters but in the main to the decline 
in Bolivian production. In terms of tin content, Bolivia furnished 
22,973 tons (28,520 in 1946) or 75 percent. The Netherlands Indies 
supplied 4,894 (2,206 tons in 1946); Siam, with 2,280 tons from stocks 
left after the Japanese occupation, became a new and possibly long- 
term source, while the Belgian Congo delivered only 350 tons com- 
pared with 7,214 in 1946. Other sources were United Kingdom 5 
(27 in 1946); Mexico 5 (none in 1946); Australia 2 (none in 1946); 
and Brazil 1 (7 in 1946). 


Foreign trade of the United States in tin concentrates and tin, 1943-47 
[U. 8. Department of Commerce] 


Imports Exports 


Ingots, pigs, bars, etc. 
Concentrates (tin | Bars, blocks, pigs, 
Year content) grain, or granulated 
Domestic Foreign 


tons tons tons 
e EE 21,857 |$24, 804, 842 | 11, 919 |$13, 081, 756 398 $464,053 | 1,372 | $1, 567,043 
e oon 35, 548 | 32, 346, 412 | 13,338 | 15,049, 200 405 488, 508 438 532, 861 
1045.2. 1: venera 33, 479 | 32, 711, 772 | 8,493 | 9,213, 425 708 890, 661 174 223, 623 
1046.52 n aces 38, 070 | 26, 968, 713 | 15,520 | 18, 507, 043 859 | 1,153,936 22 91, 039 


lA AAA 30, 510 | 20, 244,793 | 24,899 | 42, 684, 651 415 650, 162 5 9, 887 


Tin ! imported for consumption in the United States, 1945-47, by countries 


[U. 8. Department of Commerce] 


1945 1946 1947 
Country de E T 
ng ng ng 
tons Value tons Value to Value 

Belgian Congo ..........................- 6, 494 | $6, 853, 883 627 $730,238 | 4,550 | $8,104,276 
British Malaya. A OA A, GEES 2,139 | 2,492,099 | 13,432 | 23,207,914 
Canada EEN 53 St (AR A [aeons sue E cL 
, 9} 0) 107: EE 1,946 | 2,309, 542 984 | 1,210,129 | 2,639 4, 323, 184 
Japan MERERETUR E HUMO TURN , 969 , 290, 890 MA AA 
e EE teehee T EE 24 245218 EE, EE 
Netherlands Indies ll 5,409 | 6, 402, 249 39 66, 850 
got iui PER: PR ele es 10, 517 (2) 66 
DIAN AA A A AAA 87 100,906 | 4,031 6, 648, 718 
United Kingdom ll 4,272 | 5,242,800 208 333, 643 


8,493 | 9,213,425 | 15, 520 | 18, 507,043 | 24,899 | 42, 684, 651 


1 Bars, blocks, pigs, grain, or granulated. 
2 Less than 1 ton. 
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The United States maintained—uninterruptedly since 1941—its 
preeminent position as the world's tin-plate supplier. Exports—1in- 
cluding terneplates and taggers tin—in 1947 jumped 56 percent 
compared with 1946 and came within 7 percent of the 1942 record but 
exceeded it by 23 percent in reported value. Tin-plate exports, as 
such, in 1947 established a new high of 542,274 tons—about 3 percent 
more than the previous high of 525,377 in 1942. This trade developed 
despite a limitation of exports and a rise in United Kingdom exports. 
United Kingdom exports were 40,000 tons, or 34 percent, more than 
in 1946 but, despite efforts to redevelop a favorable export balance, 
were little more than one-third the 1937 peak quantity. 

With few exceptions (notably France, Paraguay, and U. S. S. R.) 
deliveries of tin plate from the United States increased to all coun- 
tries. Western Hemisphere States with roughly 45 percent of the 
increase took approximately 46 percent of the total. Asia and the 
Far East accounted for about 20 percent of the increase, with almost 
as much to Europe and Near East and the remainder to Africa. 
Canada, closely followed by Australia and Brazil, as in 1946, were the 
major recipients, taking in all 38 percent of the total exports. 

According to the American Iron and Steel Institute, producers in 
1947 shipped for export 565,817 tons of tin plate, of which 506,347 
were hot-dipped and 59,470 electrolytic. 


Foreign trade in tin plate, taggers tin, and terneplate in various forms, 1943-47, 
in long tons 


[U. S. Department of Commerce] 


Tin plate, taggers Tin-plate 


tin, and terneplate Tin-plate scrap circles, | Waste— | Era 

Year —— ect, | masia tin La 

ete. | (exports) | 224 Scrap 

Imports | Exports | Imports | Exports (exports) (exports) 
1043 iaa 101 396, 550 19, 591 27 1, 607 50 56 
NGF A Ea 112 436, 632 17, 323 112 , 294 3, 103 161 
DOA oe oe as eee S ALL Le tae 147 | 471, 080 18, 072 433 1, 684 12, 215 378 
A A 298 355, 794 24, 530 141 4, 030 6, 690 590 
A A 585 | 553, 748 30, 797 EE 5, 340 21, 209 9 


Tin plate, taggers tin, and terneplate (including long ternes) exported from the 
United States, 1946—47,! by principal countries 


[U. S. Department of Commerce] 


1946 1947 
Country i 
Long tons Value Long tons Value 
Algeria................ ERU EN TER TNR 1, 430 $177, 754 2, 831 $481, 019 
A AAA a ASS 25, 097 3, 312, 461 52, 142 8, 830, 093 
AUSTER enee 48, 215 6, 096, 902 69, 591 10, 854, 731 
Belgium and Luxembourg. ........................ 15, 452 1, 943, 753 18, 299 2, 855, 240 
Brazil A A A A A SA 44, 447 5, 444, 229 68, 237 10, 783, 982 
A AA A CAN SÉ 2, 029 282, 701 
Canad EE 57, 808 6, 514, 646 70, 047 9, 081, 802 
Chlós- EE i 585, 231 9, 1, 510, 501 
China E 3, 127 374, 605 7, 780 , 183, 
Eilerenger 1, 693 240, 662 4, 284 675, 869 
CUDS Loan sd de 14, 817 1, 858, 748 18, 893 3, 067, 336 
Czechoslovakia.. _._-------------------------------- 1,118 122,818 | 285 38, 033 
[201 1) AAA , ; 6, 993 1, 070, 164 
10i, AAA ee Se eit ee Sete EY 169 19, 144 802 128, 51 
Puoi. BP oo ore PO AE 12, 469 1, 558, 031 7, 289 1, 194, 015 


See footnote at end of table. 
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Tin plate, taggers tin, and terneplate (including long ternes) exported from the 
United States, 1946-47,! by principal countries—Continued 


1946 1947 
Country 

Long tons Value Long tons Value 
EE, 1, 507 $171, 969 1, 977 $300, 555 
TA AAA 710 83, 444 2, 761 451, 038 
Eeer 34 4, 067 1, 714 286, 884 
tee 8, 681 1, 003, 576 11, 175 1, 675, 386 

e 235i 2s ssk teen sese ate eee 7 , 802 1 ; 
e ese dera dcos hose rcs emend eens 8, 744 1, 142, 338 18, 826 2, 856, 987 
Morocco, French :.2.2- 225.222 oes e eoe sc oscessced 5, 148 2, 653 7, 633 , 263, 832 
Netherlands gereest 24, 228 2, 976, 894 30, 880 4, 843, 337 
Netherlands Indies E E c] de ee ces ceune's 2, 476 388, 165 
New Zealand cece sie ose een dees sess 9, 938 1, 227, 904 12, 056 1, 860, 494 
INOGEW AE 7, 137 854, 704 20, 758 2, 953, 828 

Palestine and Trans-Jordan. ....................... 406 55, 101 1, 133 I 
DEER 3, 559 439, 304 842 123, 563 
POPU E 1, 709 , 555 2, 879 450, 077 
Philippines, Republic of... 2, 219 907, 443 8, 096 1, 169, 720 
Poland EE e a dd O e ees 313 92, 010 
POPU Gal MC rn 6, 118 803, 468 14, 251 9, 658, 221 

SPAN. oasis o es a a 31, 304 211 j 
SA A E 8, 607 1, 040, 780 13, 720 2, 162, 632 
Switzerland IEA sonenn A 3, 962 362, 347 7, 878 1, 307, 271 
SR ET 400 48, 542 1, 164 ,851 
RY d à ea ee eE DERE dare 2, 231 247, 999 6, 018 1, 048, 143 
Union of South Africa.............................-. 12, 174 1, 427, 238 25, 253 3, 804, 232 
pw Det A ee oa A 3, 768 457, 148 676 90, 497 
United e ne sos s eee A PR eee eee 15 , 900 
Be TT 3, 186 396, 005 8, 530 1, 427, 029 
Venezuela 2-8 so. tines o N 1, 933 258, 837 3, 020 493, 763 
Y USOS Ee 1,830 202, 022 378 79, 703 
Ai AAA AS 3, 188 410, 425 8, 784 1, 485, 892 
WOU A A och A 355,794 | 43,568, 821 553, 748 86, 917, 802 


1 Changes in Minerals Yearbook, 1946, p. 1171, should read as follows: 1945: Argentina, $3,688,062; Spain, 
1,646 tons, $209,475. Total: 471,080 tons, $55,457,364. 


Foreign trade in miscellaneous tin, tin manufactures, and tin compounds, 1943-47 
[U. S. Department of Commerce] 


Miscellaneous tin and manufactures Tin compounds 
Imports 
; " : : Exports— 
- Tin foil, | Dross, skimmings, resi- 
Year tin dues, and tin alloys, Sé thee 
dd ? n. S. p. f. tin-bearing| Imports Exports 
metallics, T | material, | (pounds) | (pounds) 
and tin d except tin- 
maniac: plate scrap 
tures, Pounds Value (value) 
n. S. p. f. 
(value) 
19043... feeb eee ose ee eee $4, 140 294, 884 $12, 379 $202, 423 |...........- 25, 042 
kt EE 3, 682 113, 556 11, 640 654, 498 |_.......-_-- 25, 992 
e A 1, 403 127, 680 29 453, 816 25 35, 107 
EE eos eso 5, 298 1, 100 596 482, 733 308 
KI AA O ee ete dE 2, 023 2, 800 500 883, 782 30, 760 (1) 
1 Not separately classified. 


As a part of the Bureau of Mines wartime activities, metallurgical 
services were extended to other Government agencies interested in 
strategic materials. Under this program, tests were made on samples 
of three Mexican ores to determine whether they could be beneficiated 
to meet the minimum grade acceptable to the Metals Reserve Com- 
pany. The lowest-grade material (1.9 percent tin) responded readily 
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to gravity concentration with a 73-percent recovery and 20 percent 
tin in the concentrate. The high-grade samples (12.4 and 13.9 per- 
cent tin) were not readily amenable to ore-dressing methods because 
the cassiterite could not be liberated from the intimately associated 
hematite, even at 200-mesh. These ores, however, were readily 
amenable to sulfide volatilization at minus 10-mesh, with recoveries 
from 90 percent upward. The recovered sublimate assayed 30 to 
63 percent tin.” 

Another project was undertaken at the request of the Bolivian 
Government. A 3-month field study of methods of concentration 
currently used was carried out with the object of improving tech- 
niques or developing other means. Especial emphasis was given to 
the problem of recovery from tailings dumps that represent a sub- 
stantial part of the Bolivian reserves and to the possibility of exploiting 
deposits now not being worked or only very slightly because of 
metallurgical difficulties. The major problem is recovery of very fine 
cassiterite lost in slimes, which range from 20 to 65 percent of the tin 
in the mine ore. Various fields of investigation were suggested, two 
of the most promising being flotation and sulfide volatilization. It is 
expected these schemes will be tested on a laboratory scale in 1948. 


WORLD REVIEW 
INTERNATIONAL TIN STUDY GROUP 


At a conference between representatives of eight major tin-pro- 
ducing and consuming countries held in London in October 1946, it 
was agreed that a study group should be established at once. The 
organizational meeting was held at Brussels in April 1947, with about 
70 delegates or observers from 21 countries and the United Nations 
in attendance. The principal objects of the meeting were to consider 
the organization of the study group and to review the world tin 
situation in the light of changes since the London conference. The 
terms of reference adopted provided that (1) membership would be 
open to all countries interested in the production, consumption, or 
trade in tin; (2) that the group should consider possible solutions to 
any problems or difficulties which are unlikely to be resolved by the 
ordinary development of world trade in tin, and (8) that the group 
should establish a permanent secretariat. 

An examination of the statistical position and review of conditions 
in tin-producing countries showed that estimates made at the London 
conference were too high. Revised production estimates, with 
London figures in parentheses, were: 1947, 117,000 tons (141,600); 
1948, 163,000 tons (198,000); 1949, 201,000 tons (218,000). World 
consumption in 1947 might range from 140,000 to 150,000 tons if 
substantial reduction in world stocks were to be made. Potential 
consumption in 1949 and in 1950 was assessed at 184,000 and 190,000 
tons, respectively, figures that appear unduly large. 

The group recommended to member countries that a management 
committee be established as soon as possible to supervise the estab- 
lishment and work of the secretariat, this committee to comprise 
members from Belgium, Bolivia, China, France, Netherlands, United 
Kingdom, and the United States and to meet alternately in Brussels 


10 Sandell, W. G., Banerle, L. C., and Dean, K. C., Beneficiation of Oxide Tin Ores from the States of 
Zacatecas and Guanajuato, Mexico: Bureau of Mines, Rept. of Investigations 4080, June 1947, 10 pp. 
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and The Hague. Donald D. Kennedy, chief, Division of Interna- 
tional Resources, Department of State, was named as United States 
representative. Th. Heyse, Director General of the Mines Bureau, 
Belgian Colonial Office, was elected chairman at the October meeting 
of the management committee, which provided for a permanent 
secretariat. The secretariat is located in The Hague. It took over 
the duties of preparing a monthly statistical bulletin previously in 
the hands of the International Tin Research and Development 
Council. The first issue of an expanded and improved bulletin was 
for January 1948. The second meeting of the group took place in 
Washington, D. C., April 1948. | 

In view of the forecast of a production deficit for a few years, the 
group recommended continuing allocation of tin, surplus to the needs 
of the producing country, by the Combined Tin Committee. 

The basic reason for the existence of the study group is to effectuate | 
stabilization of the tin industry through international cooperation 
free from artificial trade restraints, as outlined by the Department of 
State in its proposal to establish an international trade organization, 
which, subject to ratification by member Governments, came into 
being at a meeting in Havana in the spring of 1948. Notwithstand- 
ing the high standards for international trade relations set forth in 
its charter, and within which the study group functions, there have 
been hints that the study group may be approached to approve some 
sort of international cartel-like tin control. Whether such pressures 
may be resisted remains to be seen, but at least one forward step has 
been attained. Malaya has rescinded its long-existent, prohibitive 
export duty on concentrates shipped to non-Commonwealth countries 
but with & proviso that it be effective if the recipient country, viz, the 
United States, cease its subsidization of internal tin smelting. In 
the light of the suggestions of Reconstruction Finance Corporation 
(see preceding section on Smelter Output) concerning future smelter * 
operation, the resolution of the problem now posed appears attended 
with difficulties. 


WORLD MINE PRODUCTION 


Mine production of tin in 1947 rose 28 percent over 1946 but did 
not reach half that of the high years 1940-41. Of the eight major 
countries output dropped substantially—12 percent—in two, Bolivia 
and Nigeria. In four there were moderate relative gains, but quanti- 
tatively insufficient to balance the Bolivian loss. Production from the 
remaining two—Malayan Union and Netherlands Indies—more than 
provided the 25,000-ton gain in world output. In Malaya, with one 
exception, each month showed an increase over the preceding one, 
with December production more than treble that of January. In the 
Netherlands Indies work was retarded severely by labor strikes of 
several months! duration. However, as newly received dredges were 
put in operation, a sharp recovery was made. 

The accompanying table is based on Bureau of Mines surveys and 
data contained in the Statistical Bulletin of the Tin Study Group. 


a Analysis of General Agreement on Tariffs and Trade Signed at Geneva, October 30, 1947 (Preliminary) 
Tue pac treni of State Publication 2083, Commercial Policy Series 109, November 1947, pp. 128-129, and 
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‘ World mine production of tin (content of ore) 1925-29 (average) and 1942-47, by 
countries, in long tons ! 


[Compiled by B. B. Mitchell] 


1925-29 
(aver- 1942 1943 1944 1945 1946 1947 
age) 
North America: 

ACA sooo eos APO 553 347 231 379 390 319 
ES AA AO 364 426 317 174 262 174 
United Gtates 24 6 SC "Dues A 1 

Total North America. ........... 26 923 779 553 553 652 494 

South America: 
Argentina 2. ---_------- 32 998 1,070 986 2 700 2 837 2 500 
Bolivia (exports)..................- 37,169 | 38,291 | 41,523 | 38,720 | 42,487 | 37,619 | 33, 266 
Brazil ooo reise ee eee sciret s tie s cades 60 160 140 150 120 
Pori EE GEN 75 79 73 54 31 79 
Total South America............. 37,201 | 39,364 | 42,732 | 39,939 | 43,381 | 38,637 | 33, 965 
Europe 
Germany 22655252 ese es 98 547 2 980 2080 EE EEN 2 100 
Maly AA A A, A 197 482b Ee 2 20 2 100 2 240 
See al nossa ect eS ae 625 2, 670 3, 460 | 21,800 2600 | 21,000 2 400 
e A EE 145 151 206 452 1, 167 921 303 
United Kmmngdom. 2, 658 1, 363 1, 359 1, 289 1,152 793 898 
Total Europe...................- 3, 526 4, 928 6, 087 4, 521 2, 939 2, 814 1, 941 
Africa: 
Belgian Congo....................- 967 | 16,191 | 17,480 | 17,326 | 17,077 | 14,091 | 14, 369 
Cameroon, French.................|.-.....-.. 238 199 163 132 110 114 
Morocco, French..................- 4 4 11 9 11 12 12 
INCOR e EE 8,319 | 12,574 | 12,835 | 12,512 | 11,230 | 10,338 9, 139 
Portuguese East Africa... 5 10 6 8 2 2 22 
Rhodesia: 
uf d an A A 2 3 6 18 6 1 
Southern... ici nLe 15 162 178 123 125 100 117 
South-West Africa. ................ 149 116 146 126 180 174 146 
Swaziland......................l..- 138 113 109 77 53 37 23 
Tanganyika (exports)...........-- 22 192 158 123 136 131 103 
Uganda (exports) - .............-..- 98 283 296 281 215 206 169 
Union of South Africa.............. 1,174 508 526 505 503° 487 485 
Total Africa...........-.........- 10,891 | 30,393 | 31,947 | 31,259 | 29,682 | 25,694 | 24, 680 
Asia: 
Búrma EE 2, 228 2500 | 21,000 2 500 2 200 2 350 2 600 
ChiDa her ain ed yes 57,085 | 27,000 | 27,500 | 23,000 | 21,500 1,320 | 24,000 
Indochina, French................. 691 1, 029 653 358 NA A 
TADA cuenta na 590 1, 894 1,107 374 1 100 57 110 
Malayan Union.................... 56,837 | 15,748 | 26,000 9, 309 3, 152 8,432 | 27,026 
Netherlands Indies................. 33, 266 9, 938 | 17,032 6, 753 948 6,473 | 15,915 
0 AAA EE S 7, 833 , 840 ; 1, 775 1, 056 ,4 
T Otal ASIA odes cence cia tee 108, 901 43, 942 59, 732 23, 590 7, 761 17, 688 49, 054 
Oceania: Australia....................- 2, 830 2, 931 2, 635 2, 547 2, 282 2, 127 2, 245 
World total..........2........... 163, 400 | 122, 500 | 144, 000 | 102, 400 | 86,600 | 87,800 | 112, 400 


1 Based to some extent upon the Statistical Bulletin of the International Tin Study Group, The Hague. 
2 Estimate by authors of chapter. 

3 Data include Sudetenland, 1942-45. 

4 January to June, inclusive. 

$ Exports. 
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WORLD SMELTER PRODUCTION 


Notably since the outbreak of World War II and in some instances 
before, data on smelter production were not available or not released 
by important smelting countries. Many data are now becoming 
available through the International Tin Study Group. Use of such 
figures in the accompanying table is hereby acknowledged. 


World smelter production of tin, 1925-29 (average) and 1941-47, by countries, in 
long tons 


[Compiled by B. B. Mitchell] 


1,174 | 1,020 
Indochina. o A A 69 337 389 213 14 |. ces WE 
EE GEN 73 232 DO VE, GE 1120 
Japan EE 2, 620 3, 870 2, 058 759 12] 162 1 
Malayan Union. -..-..........-.-.. § 88 855 | 119,381 | 12,912 | 30,462 | 10,983 | 3,038 | 11,533 | ! 30, 000 
XICO AA OS Se ( 3 3 1 
Netherlands....................- Lë PS tu 1 EA APA E REND, ISDN 945 8, 750 
Netherlands Indies.............. 14, 749 | 1 23, C00 | 18,000 | ! 12,000 | 1 3, 000 1500" [52 sen ose eke 
NEIE 48 80 308 (8) 
Portugal. ooa AA 82 1, 481 2, 381 3, 058 373 182 114 1 240 
E AAA aeaa 9 113 AP ,000 | 14,000 | 13,000 | 1 2,000 | 1 1, 000 1 600 
1 bic he ee red ce dE 86 99 121 §15 1, 111 1, 440 703 
nion of South Africa. ..........|........- 143 535 862 | 1,150 | 1,033 858 601 
United Kingdom --------- 45,800 | 40,000 | 37,279 | 31,573 | 28,589 | 27,549 | 28,680 | 27, 544 
United States %_ 000... EE 1,839 | 16,168 | 21,489 | 30,884 | 40, 475 | 43,500 | 33,300 
Total (estimate)..........- 165, 000 | 212, 500 | 110, 100 | 126,000 | 96,100 | 91,500 | 99, 800 | 125, 000 


1 Estimated by authors of the chapter and in a few instances from Statistical Bulletin of the International 
in Study Group. 

2 Exports. 

3 Includes production of some secondary tin. 

4 Preliminary data 

$ Exports plus difference between carry-over (on lighters and warrants) at end and beginning of year. 
6 Data not available; estimate Dy authors of chapter included in total. 

? Estimated production in 1929 

8 Average for 1926-27. 

® Average for 1926-28. 

10 Including tin content of ores used direct to make alloys. 


REVIEW BY COUNTRIES 


Argentina.—The premier source of tin since its discovery in 1930 
has been the Pirquitas tin-silver property, at an altitude of about 
4,250 meters in the northwestern corner of Argentina, about 130 
kilometers west of Abea Pampa, the nearest rail point. The mine is 
Ced. pu operated by the Sociedad Minera Pirquitas Picchetti y 

ia 

Most of the tin concentrate has been obtained from a placer 
extending downstream from the mouth of a canyon in which are 
located the underground workings, now the principal source. At the 


12 Clayberg, G. A., and Lancaster, Hugh K., Treatment of Tin-Silver Ore, Sociedad Minera Pirquitas 
Picchetti y Cia., 8. A., Argentina: Deco Trefoil, vol. 12, No. 1, January-February 1948, pp. 5-12. 
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canyon mouth the placer was about 400 meters wide; productive 
eravel was 1 to 1.50 meters thick with about 5 meters overburden. 
As high as 15 kilograms of 58-percent tin concentrate per cubic 
meter wasrecovered. The present workings, about 4 kilometers down- 
stream, are about 200 meters wide. Workable gravel 0.60 meter 
thick runs 4 kilograms per cubic meter. Overburden is approxi- 
mately 4 meters thick. Stripping always has been done with electric 
draglines. The gravel was excavated by hand and trammed to a 
stationary washing plant. For some time, the gravel was then mined 
by dragline and dumped on a movable conveyor that discharged in a 
movable washer, made up of vibrating screens and jigs. For some 
months stripping has continued as before, but gravel washing is 
carried out by contractors using hand jigs. 

The tin-silver veins are narrow, steeply dipping fault fractures in 
Paleozoic sediments, mostly slightly metamorphosed shales and sand- 
stones. The most important vein, the Potosi, now stoped out, was 
about 1 meter wide and averaged about 3.5 percent tin. There was 
pronounced secondary enrichment of the silver in the oxidized part 
of the vein but little difference in the tin content of the oxide and 
sulfide zones. Work is now concentrated in the Chocaya vein that 
commonly runs 16 percent tin over 0.15 meter (stoping width, 0.70 
meter). Rock drills are employed, but in small oreshoots and very 
narrow, branch veins drilling is done with hand steel. A high-grade 
product is made by hand-sorting in the mine. 

A coarse-crushing plant is located about midway between the mine 
and the concentrator at the canyon mouth. At the crushing plant 
about one-quarter of the feed is rejected as waste by hand-sorting. 
Conventional practice is followed in the mill. Spiral concentrators 
recently were added, but their use is still in an experimental stage. 
Gravity concentration and flotation provide primary silver and tin 
concentrates. The latter (about 44 percent tin) is combined with the 
hand-sorted mine product and re-treated in a flotation unit to reduce 
the sulfide content. The final tin concentrate averages 52 percent 
tin. It is calcined iu an oil-fired furnace, sacked, and shipped to 
the company smelter ia Buenos Aires. Final tailings from the gravity 
section carry about 3 percent tin. They are being stored for re- 
treatment; some older tailings have been re-treated. 

In March 1947 the mill treated 1,824.9 metric tons of feed averaging 
4.7 percent tin. Tin concentrate of 69.8 tons contained 38.9 tons of 
fine tin or 45.4 percent of the tin in the mill feed. The silver tailing 
contained about 24, jig tailing 10.5, and tin tailing 17.2 percent of 
the tin with the residue of about 2.6 percent in the silver concentrate. 

Bolivia.—Exports in 1947, in terms of contained tin (33,266 tons), 
were 12 percent less than in the preceding year and were at the lowest 
point of the past 8 years. Nearly 60 percent was consigned to the 
United States, with approximately 40 percent to the United Kingdom, 
leaving about 50 tons for delivery to Argentina and Chile. There 
were no great changes in the relative export shares of the several mine 
groups. That of the Patiño mines declined from 44 percent in 1946 
to 39 percent in 1947, with a corresponding increase distributed nearly 
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proportionately between Hochschild (28 percent), Aramayo (9 per- 
cent), medium mines (14 percent), and the small producers (10 
percent). The small Oruro smelter, which began operation in 1946, 
exported 10 tons of pig tin. 

Labor difficulties continued to beset operators. In January there 
were civil disturbances at Potosi; miners from Hochschild’s Unificada 
mine attacked military and police quarters with considerable loss of 
life, many injuries, and considerable property damage. Strong citizen 
reaction forced the Government quickly to restore quiet. The strikes 
and other disturbances had a serious effect on production. The 
Patiño Co. stated that at its Oploca mine, in the same veins and with 
the same number of workers, output had dropped 70 percent, and 
losses had reached $60,000 monthly late in 1946. As a consequence, 
the mine was closed in the first week of February 1947. About 
1,500 workers were released. In May, after rejection of an arbitra- 
tion board’s decisions on wages and other points, workers at Patifio’s 
principal mines and plants at Catavi, Llallagua, and Siglo Veinte went 
on strike. After 16 days the Government enforced the reopening of 
the mines against the company’s desires. After a difficult period, new 
contracts were concluded. Incentive pay and a monthly bonus for 
production over 1,000 tons were included. Additional recreational 
and school facilities were provided, and a labor relations department 
was established. These several changes were reported by the com- 
pany to have promoted better discipline and sufficiently improved 
efficiency with no appreciable increase in labor cost. 

About mid-June the Compania Minera de Oruro (Hochschild) 
announced that the San Jose mine and Machamarca mill would be 
closed June 30 because of unsupportable labor costs. The Govern- 
ment intervened but permitted a 30-day suspension. During that 
period, negotiations between the owners and Government were under- 
taken. As of August 1, the properties were reopened under the 
immediate direction of the Banco Minero on a lease basis. Late in 
the year it was reported that production was 120 tons a month com- 
pared with 60 to 70 tons under private management. However, the 
number of workers had been doubled, and at the end of June the 
Government reduced Banco Minero’s export taxes to less than 30 
percent of those paid by other exporters. 

Simon I. Patiño, founder and president of Patiño Mines and Enter- 
prises, Inc., died in May 1947, aged 84. Io his youth he had taken 
over & mining claim for a debt and in the course of working it dis- 
covered a rich lode that became the Salvadura mine. On this founda- 
tion he built à worldwide tin business, with large interests in British 
and German smelters and Malayan mines while dominating Bolivia’s 
production; he was one of the founders in 1931 of the tin cartel. In 
January 1948, his widow was elected president of the Patifio concern. 

As in 1946, producers withheld exports pending conclusion of a new 
purchase contract with the United States. Negotiations were under- 
taken late in January 1947 but remained deadlocked until the end of 
March, principally because of the Bolivian demand for an increase in 
price from 67 to 76 cents. "The final acceptance of that price was, in 
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essence, the result of the announcement about March 7 of a 5-year 
Bolivian-Argentine trade pact that threatened to divert all the avail- 
able and uncontracted-for tin from the United States and called for 
a 1947 price of 76 cents a pound, at the same ports from which tin 1s 
shipped to the United States. Although the original Bolivian com- 
muniqué named only 3,500 tons of tin, it was soon reported to be 
8,000 tons in 1947 and up to 12,000 tons more in succeeding years, at 
prices to be agreed upon at the beginning of each year. The Bolivian 
Congress approved the trade treaty in principle June 8 and the 
Argentine, in August. Formal signature by the presidents of the two 
countries was reported to have taken place October 23. Numerous 
difficulties, notably in respect to payment for the tin, delayed imple- 
mentation, so that the parts relating to tin were not ratified until 
March 6, 1948. In general, the terms ? are essentially those of the 
RFC-Bolivian contracts. The agreement calls for sale and purchase 
of 8,000 metric tons fine tin in form of concentrates annually for 5 
years ‘‘from the date of commencement of this contract." The initial 
basic price was to be 90 cents a pound, f. o. b. steamer Pacific port or 
inland point of transfer. The price was subject to adjustment semi- 
annually to correspond with prices paid by other buyers (excepting the 
United Kingdom). All monetary units were expressed in terms of 
United States dollars, and all payments for the tin are to be made 


therein. Although Argentina apparently was entitled to receive a -. 


large share of Bolivian output in 1947, no deliveries seem to have been 
made. It remains unexplained what use the Argentine could make 
of 8,000 tons of tin in concentrate form, lacking facilities for reduction 
and with needs of about 2,500 tons. If reduction were undertaken 
there or elsewhere, as in the United Kingdom, which readily could 
handle the material, the resultant metal would be included in the 
allocations of the Combined Tin Committee. The Argentine position 
becomes even more anomalous in view of the probable balance between 
world demand and supply expected in 1949. 

The 1947 contract with the United States concluded March 28 
(final signatures were not affixed until May), features are summarized 
in the section on Government Tin Operations, provided for the 
possible export of 8,000 tons to other than the United Kingdom or the 
United States. In October 1947 negotiations for a supplemental 
contract were instituted. As early as June, Bolivian producers were 
talking of $1.03 tin and in these negotiations asked for $1.07. A 
2-year (1948-49) agreement was reached December 31 at a basic price 
of 90 cents a pound and again making provision for but not to exceed 
8,000 metric tons that might be needed to fulfill commitments under 
the Argentine Trade Agreement. 

The Oruro smelter resumed operation in October. It was claimed 
that it could produce 150 tons a month of 99.5-percent tin. In 
October it exported 10 tons of 98-percent grade. 

Burma.—At least as far as metals production is concerned, little 
improvement has been noted in Burmese recovery from World War 


13 A translation of the text was given in American Metal Market, vol. 55, No. 53, Mar. 18, 1948, p. 6. 
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II. In large part, that may be ascribed to difficulties incident to its 
establishment as an autonomous nation and connate economic and 
social reconstruction all in the wake of severe war damage, much of 
it self-inflicted at Government direction, before and during the 
Japanese occupation. 

Cassiterite deposits have been worked from remote antiquity to the 
present, but output was negligible up to the turn of the century. At 
the outbreak of World War II, Burma, with an output of about 6,000 
tons of tin in concentrates, ranked eighth among producing countries. 
Tin- and tungsten-bearing veins have been found over 750 miles from 
the Southern Shan States to Mergui. Surface deposits are both 
eluvial and alluvial. Cassiterite and wolframite are found in the 
former, but the tungsten is never found in the alluvial areas that are 
remote from the quartz veins. Although several hundred scattered 
mines have been exploited, the bulk of production has been con- 
centrated in three districts—from north to south, Mawchi, Tavoy, 
and Mergui. The Tavoy district, where much of the production is 
obtained by dredging, has been the principal source in recent years, 
closely followed by Mawchi, with about 50 percent greater output 
than Mergui. 

China.—Although China has large ore reserves and has a production 
potential of about 10,000 tons of refined metal annually, its output 
dropped sharply after the outbreak to perhaps 2,000 tons at the end - 
of the war. The principal producing area is about Kochiu in Yunnan 
Province; the industry there was jeopardized seriously by the defense 
removal of steel from the railroad to Haiphong, the continued scarcity 
of food, fuel, and other staples, deterioration of plant and. equipment, 
and violent inflation. In 1947 the Government, through the Bank of 
China, made substantial advances to tin miners who were to turn over 
their output to the Yunnan Tin Corp. for smelting and sale. What 
effect this may have had has not been determined, but with the in- 
crease in price and ready convertibility for stable currencies some 
improvement took place in 1947. At times, Chinese tin was freely 
offered in various markets; but because of poor quality—from about 
98 percent tin or less from native smelters, to 99.2 percent for the best 
brand of the Yunnan smelter—it was not quickly absorbed, especially 
by the United States, because of the substantial production of inferior 
grades at the Longhorn smelter. China’s output in 1947 was the 
subject of conflicting reports but was possibly of the order of 4,000 
tons. 

Malayan Union.—The forecasts of a quick recovery of the Malayan 
tin industry again were unrealized in 1947. Although mine production 
(27,026 tons) more than trebled that of 1946, it was less than one-third 
the 1940 record and less than one-half the 1935-39 average. Refined- 
tin output from the Pulau Brani (Singapore) and Penang smelters 
(29,318 tons) was, in comparison, substantially less than in the same 
periods because of the very small intake of Burmese and Siamese 
concentrates. Nevertheless, the Malayan production surpassed that 
of the United Kingdom by 2,000 tons and was only 4,000 tons below 
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that of the United States. Malaya again became the principal supplier 
of foreign tin to the United States, providing slightly more than 
half its metal imports in 1947. 

Industrial rehabilitation advanced slowly, though at an increasing 
pace. Major impediments continued to be capital weakness and delays 
in obtaining new equipment as well as repair and maintenance parts, 
especially electrical supplies and equipment, purchase of which had 
been restricted to the sterling bloc. Although the Home Government 
continued to be pressed for favorable action on long-standing orders 
for materials, it merely acknowledged the importance of Malayan 
exports as a source of dollar exchange but provided only delivery 
priorities for its own fuel and power schemes, both socialized industries. 
Late in 1946 provision was made for limited rehabilitation loans against 
war-damage claims, which were to be evaluated under the principles 
of the United Kingdom War Damage Act of 1943. As pointed out 
by numerous producers, that legislation did not provide sufficiently 
for self-inflicted damage carried out under Government orders in 
1941 and by some was considered grossly inadequate and inequitable. 
In February a commission began to consider claims that for all claim- 
ants were estimated to go as high as £129,000,000. Rehabilitation 
loans for tin miners were to be a first claim against repaired assets 
and would be offset against any war-damage compensation. Repay- 
ment with interest at 3 percent annually is to begin after approval of 
compensation claims, or January 1, 1950, whichever is the earlier. 
The term for dredging companies was set at 15 years. For hydraulic, 
gravel pumping, open-cut, and lode operations the time would depend 
on individual circumstances but is not to exceed 10 years. To the end 
of April, European companies had applied for loans of Straits $46,882,- 
550, of which Straits $27,120,298 had been approved. Corresponding 
figures for Chinese operations were Straits $24,278,234 and Straits 
$8,119,800. This group accounted for about 30 percent of the prewar 
output, was financially much weaker than the European-owned com- 
panies, and employed a relatively greater number of workers whose 
wages were now more than doubled, with supplies and food up 100 to 
500 percent. Consequently, many of these operations seemed certain to 
be discontinued unless better consideration were to be accorded 
and the price of tin were increased notably. At the opening of the 
year about 216 mines, including 20 dredges (100 prewar), were at work. 
At the year end 488 properties were in operation, divided as follows: 
Dredges, 56 (13 being rehabilitated); gravel pumping, 323; hydraulic, 
24; open-cut, 10; miscellaneous 27; and small, strictly hand-operated 
48. The Malayan Tin Dredging Co. acquired a new dredge at a cost 
of nearly £400,000. It has a rated monthly capacity of 340,000 
cubic yards and can dig to a depth of 130 feet. Since there is much 
deeper ground, experiments on the workability of such tracts have 
been undertaken. 

Shortage of deliveries from the seriously damaged Batu Arang coal 
mines had already retarded output in the latter part of 1946. The 
effect was intensified by a 2-month strike that began in January. 
Some dredges reverted to wood for fuel, some were converted to oil- 
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firing, as were several power plants, but four dredges had to cease 
work, and gravel pumping mines were restricted to 12 hours’ daily 
operation for a time. The first-quarter output was, as a result, little 
more than 10 percent above that in the final quarter of 1946. By 
May a promising upturn had taken place, and by December produc- 
tion had reached a yearly rate of 40,000 tons. 

The price policies (see preceding section on Prices) of the British 
Ministry of Supply, which continued to control tin sales, were assailed 
by all producers, who had little or no voice in fixing prices that would 
reflect the greatly increased cost of production. The Ministry's 
actions were arbitrary and merely a weak following of a pattern set 
by the United States in dealing with Bolivia for a grade of material 
that would ordinarily sell at a discount compared with the high-grade 
Malayan concentrates. There were, too, repeated and widespread 
demands for the reopening of a free market in tin and estimates that the 
price then would reach £600 a ton. Whether these repeated outcries 
were the cause is not certain, but the Ministry went a long way toward 
that goal when in December it set the Singapore-Penang sales price 
at £504 or 90.7 cents a pound and within another 6 months brought 
it up to the equivalent of $1.03. It may be noted that, long before 
these prices could be reflected in earnings, reports of important tin 
companies showed distributed profits. At the new ruling prices, 
production should be markedly stimulated, as would profits, despite 
reported doubled costs compared with those of the prewar period and 
a 20-percent income tax to be levied in 1948. 

Netherlands Indies.—The greatest tin-industry rehabilitation 
progress in 1947 was accomplished in the Netherlands possessions, 
despite labor difficulties. The success therein was attributable not 
only to favorable natural advantages, but to the early removal of the 
tin islands from the sphere of the Indonesian conflict and notably ` 
so to effective war-end planning. Two of the world’s largest dredges 
were ordered in the United States, and the construction of six smaller 
ones was undertaken in the Netherlands. All were completed by or 
in 1947, all were towed to their destinations without serious incident 
(though one was turned back by storm in the Bay of Biscay), and all 
were being broken in or in use by the end of the year—a really notable 
achievement. Three of the dredges were consigned to Billiton, one 
to Singkep, and the remaining four, including the larger ones, to 
Banka. The Netherlands-built units are self-contained, Diesel- 
electric-powered, and have a digging depth up to 30 meters and an 
annual capacity of 2% to 3 million cubic meters. The American-built 
dredges were likewise Diesel-electric-powered, can dig 100 feet below 
water level, and have 14-cubic foot buckets and an estimated capacit 
of 300,000 to 400,000 cubic yards monthly. After a run-in period, 
one of these dredges was reported to have saved more than 400 tons 
of tin in a full month’s work. The rehabilitation of the Indies tin 
industry appears to have been in the hands of the N. V. Billiton 
Maatschappij, which was said to have spent nearly 50,000,000 guilders 
(approximately $19,000,000) on the project. | 
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The continued disorders and political difficulties in the principal 
islands did not affect tin operations. However, a strike of Chinese 
workers on Billiton called about May 1 lasted until August 15 and 
caused a loss in output of perhaps 2,000 tons. By the year end, 
production had risen to such a height that the prewar average is likely 
to be equaled or eclipsed in 1948. Smelting was not resumed in 1947, 
but the Arnhem (Netherlands) plant stepped up its output. About 
midyear it was reported that Reconstruction Finance Corporation 
had contracted for one-half the concentrate output as against one- 
quarter under the preceding arrangement. 

Nigeria.—The decline in production that set in after reaching its 
highest point in 1943 continued through 1947 but was expected to be 
arrested in 1948. Curtailed development and exploration during the 
war, deterioration of equipment, and shortage of replacements com- 
bined with reputedly inadequate prices, 1n the face of largely increased 
costs, were in great part responsible for the decline. One company 
reported that in 1933-40 native labor costs had heen 35 percent of 
total cost at railroad. In 1944 the share was more than 42 percent 
and now was expected to reach 50 percent. As far as price is con- 
cerned, Nigerian producers obtained an increase of one-third during 
1947 and on January 6, 1948, an additional £8 10s. (See section on 
Prices.) In some instances, notably among the smaller companies, 
known reserves fell below 2 years’ production needs, and some areas 
were completely exhausted. The opinion has been expressed that 
Nigerian reserves will not permit production at present levels for 
more than 15 years. 

Siam.—The recovery of tin mining fell far behind that of other 
important eastern countries. The year’s output of 1,403 long tons 
(tin content of concentrates) just about equaled 1 month’s production 
in the immediate prewar years. Much of the delay was ascribed by 
producers to the slowness of the Siamese Government in implementing 
the agreement of December 7, 1946,'* with the United States, United 
Kingdom, and Australia; other retarding factors were increases in 
royalties and taxes, exchange controls, and retention by the Govern- 
ment of half the foreign exchange proceeds on sales of tin. Early in 
April, when the above-named agreement was renewed for 3 months, 
the Government released for export approximately 16,000 tons of tin 
(in metal and concentrates) that remained after the wartime Japanese 
occupation. At that time, the Office of Metals Reserve signed the 
first contracts on behalf of the United States which under the agree- 
ment was entitled to obtain one-half of the materials. The first 
metal shipment from Siam to the United States (except fora quantity 
received in 1946 via Japan) was 50 tons, reaching New York May 19. 
The price paid, in 50-ton lots or over, for grade À tin f. o. b. vessel, 
Siamese ports, was reported to be 75 cents a pound. 

In mid-June exporters of tin were exempted from surrendering 50 
percent of the foreign exchange received. However, if exporters had 


14 See Minerals Yearbook, 1946, p. 1181. 
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contracted obligations to surrender such proceeds before the releases 
were effective, they continued to be bound by their obligations. This 
apparently affected tin exporters, at least to the end of September.” 

Under-terms of the December 1946 agreement, Siam had eed 
to compensate British Commonwealth owners for financial losses 
suffered during the war. Negotiations then ensued but a settlement 
was not reached until October 30, 1947. It was then announced 
that the total sum to be paid was agreed upon at £1,250,000. About 
2 weeks later, the Government was overthrown by Marshal Pibul 
Songkram, a wartime leader. The question of honoring the settle- 
ment apparently was resolved favorably, as near the year end it was 
reported that five companies, including two important ones—Ka- 
muntung Tin Dredging, Ltd., and Tongkah Harbour Tin Dredging, 
Ltd.—were to receive advances of £500,000 and 18,000,000 ticals, 
which would permit their operations to be resumed early in 1948. 
Nineteen companies out of 25 had then received advances. 

United Kingdom.—Mine production of tin rose 13 percent to 898 
tons. Geevor and South Crofty mines were the only ones in active 
operation. The East Pool and Agar mine, closed since the middle 
of 1945, was placed in receivership. The Geevor company reported 
satisfactory results for the year ended March 31, 1947; there was 
little change from the preceding fiscal year. The mill treated 45,537 
tons of ore, recovering 530 tons of black tin (about 65 percent tin) 
or 26.07 pounds a ton. Reserves dropped nearly 21,000 tons but were 
about 3.6 years’ supply at the current mining rate. The company 
works under a contract made with the Ministry of Supply July 1, 
1945. 'The British Malayan Tin Syndicate began to rework old 
Cornish dumps. By August it was milling 90 tons a day, recovering 
about 6 tons of concentrates weekly (6 days) containing 1.4 tons of tin. 
Since April about 6,000 tons had been handled, with & recovery of 
67 tons of concentrate (15.25 tons of tin). "The operation is expected 
to e jm when the mill capacity of 150 tons daily is fully 
utilized. 

Revival of tin smelting in the Far East and in western Europe had 
a marked influence on the tin trade in 1947. Imports of tin were 
about 400 tons and concentrates 39,314 tons (estimated tin content 
24,000 tons) or roughly 15 percent less than in 1946. Exports of pig 
tin dropped from 20,608 tons to 4,335. Smelter output of 27,544 tons 
was 4 percent less than in the preceding year and was virtually the 
same as domestic consumption. "The national fuel and power crisis 
in the early months of the year had little effect on the output of tin, 
as the Williams Harvey & Co. plant, which made about 90 percent, 
largely had been converted to oil-firing. Domestic uses of virgin tin 
(27,384 tons) were not restricted, increasing 7 percent in 1947 over 
the preceding year, but the total tin used (34,584 tons) was only 4 
percent greater. The major changes were in tin plate (8,932 tons) 


15 Foreign Commerce Weekly, Siam Economic Conditions: Vol. 29, No. 9, Nov. 29, 1947, p. 21. 
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and foil and tubes (3,318 tons), up respectively 22 and 56 percent, 
accompanied by declines of 15 percent in solder to 5,621 tons, and 4 
percent in alloys to 13,535 tons. Economy of tin used for tin plate 
in the United States compared with British practice is strikingly 
evident. In 1947 United States shipments of tin plate (and terne- 
plate) were six times as great as the British but tin consumption 
therefor was only three and one-half times as great. Government 
and consumer stocks of tin in metal and in concentrates dropped 
from nearly 20,400 tons at the beginning to 15,600 tons at the year 
end. 

The British Government in April approved the planned £50,000,000 
modernization of the South Wales tin plate and sheet-steel industry. 
The cold-reduction strip mill is to be erected near Llanelly. It is to 
have an annual capacity of 7,000,000 base boxes. The hot-strip mill, 
now under construction near Port Talbot, can roll 72-inch sheared 
strip, the widest in England. The weekly output is gaged at 22,400 
tons. The project is being undertaken by private capital notwith- 
standing the Labor Government’s announced intent to force through 
nationalization of the iron and steel industry even to the extent of 
curtailing the already limited powers of the House of Lords that has, 
at least for the time, blocked the requisite legislative action. 


Titanium 


By HELENA M. MEYER 


GENERAL SUMMARY 


IGMENT manufacturers used record quantities of ilmenite again 
H, 1947, as in 1946 and 1945, in producing more titanium pigments 

than ever before, or at the new high rate permitted by further 
expansion of plant capacity in 1947. As for a number of years, the 
expanding capacity output was inadequate, by a substantial margin, to 
handle record-breaking demand. Further pigment-plant expansion 
was in progress when the year closed. Inadequate supplies of steel for 
plant construction and equipment impeded more rapid expansion of 
titanium pigments plant capacity. 

Domestic production and shipments of ilmenite were likewise at 
higher rates than ever before. Record domestic production, together 
with recent increasing activity in the investigation of new domestic 
sources for the mineral, point to the growing independence of domestic 
consumers of foreign sources of supply, a move given sharp impetus 
during World War II, when dislocation of sea lanes prevented the free 
flow of ore from accustomed Indian and Norwegian sources. Imports 
also established a new peak in 1947. Asa result of the sharply greater 
supply of crude material, coupled with the limited manufacturing-plant 
capacity, stocks rose to a new peak and at the year’s end were adequate 
for almost 1 year’s requirements at the 1947 peak consumption rate. 

Although the manufacture of titanium pigments absorbs most of the 
ilmenite used, research by the Bureau of Mines and others into the 
possibilities for use of titanium metal in the light-metal construction 
field indicates that this use probably will consume substantial quan- 
tities of ilmenite when costs of production can be reduced further. 

Rutile production continued to break records in 1947, rising 15 
percent above the previous peak in 1946, but shipments were 31 percent 
less than the 1946 record. For the second successive year domestic 
¿Output was more than adequate for domestic needs, the excess going 
into stocks. Receipts of rutile from abroad exceeded those for 1946 
and statistically were entirely in excess of industry’s needs because of 
the current domestic production-consumption relationship. As a 
result of the foregoing, industry stocks rose 28 percent in 1947 and at 
the end of the year were sufficient for almost 2 years’ needs at the 1947 
rate of consumption. 

The Supreme Court, in a decision rendered June 23, 1947, upheld 
the decree of the lower court in the civil suit bv the Government against | 
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certain factors in the titanium pigments industry. In summarizing 
the matter the National Lead Co. stated: ! 


On June 28, 1947, there was affirmed by the Supreme Court of the United States 
the decree of the lower court in the civil suit by the Government against the 
Company and others involving charges of violation of the anti-trust laws. In 
brief, the decree directs the cancellation of certain agreements which provided, 
among other things, for territorial arrangements and for the exchange of titanium- 
pigment patent rights, domestic and foreign; it also directs the sale of the Com- 
pany’s stock interests in certain partly owned foreign companies engaged in the 
titanium pigment business or, in the alternative, the purchase by the company of 
the interests of the other stockholders in these companies; it further directs the 
granting of non-exclusive licenses under United States patents in the titanium 
pigment field on a uniform, reasonable royalty basis. The Company is at the 
present time proceeding to carry out the provisions of the decree. ‘The disposal of 
its stock interest in British ¡Titan Products Company, Limited, * * * and 
the acquisition of the outstanding minority interest in Canadian Titanium Pig- 
ments Limited, * * * are steps taken in this connection. 


Prices for ilmenite changed little in 1947 following a $9 to $10 drop 
in 1946. They were quoted nominally at $19-$20 a long ton for 
ilmenite containing 57-60 percent TiO,, f. o. b. Atlantic seaboard, 
according to grade and impurities, when the vear ended as when it 
began, having declined to a low point of $17-$19 in midyear. Rutile 
prices continued to be quoted nominally at 8-10 cents a pound, 
guaranteed minimum 94 percent concentrate. 


DOMESTIC PRODUCTION 


Ilmenite output rose 19 percent in 1947 to a new peak rate, surpassing 
the previous peak in 1945 by 9 percent, and shipments in 1947 likewise 
were the highest on record. Rutile production also established a new 
hich, rising 15 percent above the previous peak in 1946, but shipments 
fell 31 percent below the peak established in 1946. Shipments of 
ilmenite concentrates in 1947 ranged from 44 to 60 percent TiO, and 
of rutile from 93 to 94 percent "TC 


Production and mine shipments of titanium concentrates from domestic ores in 
the United States, 1943-47, in-short tons 


Ilmenite Rutile 
Year Shipments Shipments 
Produc- Produc- = 
tion NE tion . 
Gross TiO? Gross TiO? 
weight | content Value weight | content Value 
EE oooh eee 203, 551 | 211,715 94, 283 | $3, 738, 970 3, 987 3, 941 3,639 | $610, 879 
1944... aeos 278, 610 280, 791 128, 095 7, 371, 279 6, 922 6, 770 6, 312 | 1, 088, 112 
ID Devon 308, 516 308, 518 141, 852 7,359, 170 7,179 6, 837 6, 414 869, 920 
1946... et ue sie 282, 447 282, 708 130, 624 4, 878, 917 7, 453 7, 514 7, 046 996, 989 
1947. ........------ 336, 533 336, 061 157, 328 5, 029, 490 8, 562 5, 157 4, 813 533, 548 


Florida.—In December 1947, E. I. du Pont de Nemours & Co., Inc., 
signed a long-term lease for State-owned ilmenite-bearmg property 
near Starke, Fla., to provide a large domestic source of supply of the 
ore. Large-scale mining operations are expected to get under way 
promptly. The grade of the sand analyzes about 4 to 4.5 percent 


h_! Annual, Report for_1947, pp. 18 and 19. 
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heavy mineral. Composition of the heavy mineral fraction runs 
approximately: Ilmenite 45 percent, staurolite 20 percent, zircon 14 
` percent and other components in minor quantities. The monazite 
content is so low as to be almost negligible. The sand will be dug by 
a suction dredge and pumped to Humphreys spirals for gravity con- 
centration. The spiral concentrate will be dried and fed to electro- 
static machines. The conductors will be split on magnets, and non- 
conductors will be further treated to concentrate zircon. The area, 
recently investigated and described, is about 45 miles inland from 
the east coast of north Florida. Drilling extended from a section 
along U. S. Highway 90 a few miles east of Macclenny, south approxi- 
mately 32 miles to a section about 3 miles north of Keystone Heights. 

Production of ilmenite in Florida in 1947 came again from the Rutile 
Mining Co. of Florida, near Jacksonville, and of rutile came from this 
company and the Riz Mineral Co., near Vero Beach, which, however, 
was inactive most of the year. 

New York.—Production of titanium-bearing ore at Tahawus, 
Essex County, by the National Lead Co. was greater than ever before, 
an outstanding reason for the record performance of the United States 
as a whole. | 

North Carolina.— The Yadkin Valley Ilmenite Co., subsidiary of the 
Glidden Co., produced 27,349 short tons of ilmenite (averaging 52 
percent TiO;) at Finley, Caldwell County. The 1947 output was 60 
percent above that in 1946. | 

Virginia.—Ilmenite and rutile continued to be produced near 
Roseland, Nelson County, by the American Rutile Corp., subsidiary 
of the Metal & Thermit Corp. The Calco Chemical Division of Amer- 
ican Cyanamid Co. likewise continued to produce ilmenite at Piney 
River, Nelson County. 


CONSUMPTION AND USES 


Consumption of ilmenite established a new high record in 1947 for 
the fifth successive year, enabled to rise 19 percent above 1946 be- 
cause of further expansion of pigment-plant capacity. If pigment- 
plant-capacity expansion had been sufficient to meet all requirements, 
additional tonnages of ilmenite would have been consumed. The 
manufacture of titanium pigments again used 99 percent of all ilmenite 
consumed. Rutile consumption rose 8 percent in 1947; and welding- 
rod coatings again took by far the largest quantity, 84 percent of the | 
total, in that year. 

Titanium Pigments.—New peak records for production and ship- 
ments of titanium pigments were established in 1947 for the fourth 
successive year. The expanded capacity operations were again unable 
to supply all requirements for this product by a wide margin. De- 
mand for titanium pigments, although rising on the product’s own 
merits, has been accentuated in recent years by inadequate supplies 
of competitive lead- and zinc-paint pigments. According to informa- 
tion from a leading manufacturer, the use pattern for titanium pig- 
ments in 1947 was as follows: 75 percent was for paint, varnish, and 


2 Spencer, Robt. V., Titanium Minerals in Trail Ridge, Fla.: Bureau of Mines Rept. of Investigations 
4208, 1948, 21 pp. 
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Consumption of ilmenite and rutile in the United States, 1943-45 (total) and 
1946—47, by products, in short tons 


Ilmenite Rutile 


Product Esti- Esti- 
Gross mated Gross mated 
weight TiO? weight TiO: 


content content 
Ij. coc iecit a MEE EIL tuae pr Miser ee ia 302,822 | 142,868 17, 634 16, 451 
Ur "——— ——— —— ——— (M (PE 360,941 | 175,475 14, 813 13, 837 
KT — P a, EE 381,178 | 187, 580 9, 791 9, 144 
eee DEE BEE A 
1946 

Pigments (manufactured titanium diodidei) 399,042 | 200,352 |..........].........- 
Welding-rod coatings !......... occ 105 57 5, 990 5, 600 
Alloys and carbide. ............. 2. ccc cc ccc c LLL Lll cll eee 4, 685 2, 025 1, 035 966 
Cerami o. c uu. ed mr A Ee MR Aen: RUIN 75 72 
Miscellaneous ?.__-_........--..--.----------------------- eee ee 451 229 34 32 
dog ak 404, 283 | 202, 663 7, 134 6, 670 

1947 
Pigments (manufactured titanium dioxide)!.__................. 473,154 | 248,231 |..........|.........- 
Welding-rod ceoatmgesl ee --- 144 74 6, 425 5, 907 
Alloys and carbide. Zetting 5,972 2, 431 1,131 1, 050 
BET et MO RAO P MCN MR ox 102 95 
Miscellaneous EE d D Lr A E 254 123 34 31 
"TOUS LOS ies ucc nua n eL A Ade De lig Ed 479, 524 | 250,859 7, 692 7, 083 


1 **Pigments" include all manufactured titanium dioxide, consumption of which in welding-rod coatings 
was 938 tons in 1946 and 1,257 tons in 1947. 
P Consists of ilmenite used as a steel flux and rutile used in lamp-electrode coatings and as a steel deoxi- 
1Zer. 


lacquer, 8 percent for paper, 6 percent for rubber, 2 percent each for 
floor coverings and welding rods, and 7 percent for other uses. 

Welding-Rod Coatings.—Production of titanium-coated welding 
rods was 153,000 short tons in 1947, a gain of 15 percent over 1946 
and the first increase since 1943. In 1946, 133,000 short tons were 
coated and in 1943, 481,000 tons. Of the rods in 1947, 54 percent 
were coated with natural rutile, 33 percent with manufactured titanium 
dioxide (extracted from ilmenite), 7 percent with both varieties of 
dioxide, and 6 percent with ilmenite. 

Titanium Alloys and Other Uses.—-New acid-resistant, highly opaque 
sheet-metal cover-coat enamels made from relatively high percentages 
of titanium dioxide have come to the fore? because of their many 
advantages in covering power and acid resistance. A steel has been 
developed * to withstand very high temperature of enameling furnaces 
so that a special tough porcelain enamel can be applied to the metal. 
The single porcelain enamel finish on the titanium steel has production 
advantages over the two-coat finish. | 

Synthetic rutile gems have been developed at the titanium division 


3 Steel Enameling Industry Limited by Raw Material Shortages: Vol. 122, No. 1, Jan. 5, 1948, p. 239. 
4 The Iron Age, Titanium Iron for Vitreous Enameling (Advertisement): Vol. 158, No. 24, Dec. 12, 1946, 


p. 149. 
Pany Meral Reporter, Westinghouse Offers Range With Titanium Steel Tap: Vol. 48, No. 61, Apr. 2, 
1948, p. 9. 
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of the National Lead Co. research laboratories. A descriptive article $ 
states: 

Pure rutile crystals may have other uses in addition to that of gems. Industrial 
uses have not yet been investigated due to the present limited laboratory produc- 


tion. The atomic structure of the mineral indicates the possibility of excellent 
electrical, optical and sonic properties. 


STOCKS 


Ilmenite and rutile industry stocks increased 19 and 28 percent, 
respectively, during 1947. 


Stocks of titanium concentrates in the United States at end of year, 1946-47, in 
short tons 


1947 
Iimenite Rutile Ilmenite ` Rutile 
Stocks mg ng  ___ gg 

Esti- Esti- Esti- Esti- 

Gross mated Gross mated Gross mated Gross mated 

weight TiO» weight TiO» weight TiO» weight TiOs 

content content content content 

Nees 613 501 1, 706 776 3, 953 3, 687 
Distributors 1_....... 2, 155 7, 979 5, 684 3, 126 8, 642 8, 123 
Consumerg ........- 195, 541 1,521 | 2 446,052 | 2 229, 128 1, 342 1, 232 
Government 3_____--|----------]---------- 22 71. AA A UNS eee ee 
Total stocks...| 381,226 | 198, 309 14, 808 2 453, 442 | 2 233, 030 13, 937 13, 042 


1 Includes ilmenite and rutile content of mixed zirconium-titanium concentrates. 
2 A large quantity previously counted as stocks was written off company books in 1947, 
3 Excludes stocks in Government strategic stock pile, 


PRICES 


Ilmenite, 57-60 percent TiO, was quoted in E & M J Metal and 
Mineral Markets nominally at $19—$20 a long ton, f. o, b. Atlantic 
seaboard, according to grade and impurities, at the beginning and at 
the end of the year, but slumped to a low of $17—$19 for a limited period 
in late spring. Rutile, 94 percent TiO, guaranteed minimum, remained 
nominally at 8-10 cents a pound throughout the year. Steel quoted 
ferrotitanium, ton lots, at $1.23 per pound of contained Ti for 40- to 
45-percent grade and $1.35 for 20- to 25-percent grade; and ferro- 
carbontitanium, 15-20 percent Ti, at $142.50 a short ton for 6- to 8- 
percent carbon and $157.50 for 3- to 5-percent carbon. Titanium 
metal, 96-98 percent, continued to be quoted at $5-$5.50 a pound 
until May when the quotation was advanced to $8-$9 a pound, where 
it remained until reduced in September, to $6-$7 a pound, at which 
level it continued through the remainder of the year. Manufactured 
titanium dioxide (anatase), chalk-resistant, plain and nonchalking, 
in bags, carlots, delivered—quoted in Oil, Paint, and Drug Reporter 
at 15% and 15% to 17% cents a pound, respectively, at the beginnin 
of the year—was raised 1 cent a pound in the spring and an additiona 
1 cent at the end of December. 


5 Science News Letter, New Synthetic Gems Made: Vol. 52, No. 16, Oct. 18, 1947, p. 243. 
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FOREIGN TRADE ° 


Imports.—Receipts of ilmenite"from abroad in 1947 were larger 
than ever before, being 24 percent above 1946 and 5 percent higher 
than the previous record established in 1939, before the war had cut 
off normal trade movements. India was by far the largest source, 
furnishing 87 percent of total entries in establishing new record 
quantities in 1947. Norwegian ilmenite came into the country again 
in larger quantities following the resumption of shipments to the United 
States in 1945. Imports of rutile, much of it in the form of mixed 
zircon-rutile-ilmenite concentrates from Australia, more than doubled 


Titanium concentrates ! imported for consumption in the United States, 1943-47, 
by countries, in short tons 


[U. S. Department of Commerce] 


Country of origin 1943 1944 1945 1946 1947 
ILM ENITE 

Australia ?..........-.....-....._-_.-.__--- 390 79 | ey /:< EE 3 1, 659 

re EE MES 5, 511 10, 508 
(Canada. ue. ee ac ECL. 65, 437 32, 580 6, 087 1, 250 7, 122 
COV ON EE et Tite 4/048 A AO eee Shea 
Bue UF; EE 8, 960 62, 066 179, 693 218, 623 262, 503 
Ën) d EE, Se See WEE 9, 895 21, 077 30, 026 
Total as reported... 74, 787 104, 884 208, 836 240, 952 301, 311 
Australia: In ‘‘zirconium ore” 2__...._._-__- 3, 306 4, 064 41, 236 1.388 [esse ce 
Grand total.. --------------2------- 78, 093 108, 948 210, 072 242, 340 301, 311 
Value of ‘‘As reported". ............. $380, 161 $596, 034 | $1, 217,339 | $1,440, 112 | $1, 791, 020 

RUTILE 

Australia MER 2, 802 1, 896 3, 070 4,377 7, 460 
Brazil l2 cs cond nM elei a 4, 920 1, 669 234 SE. AMAN 
Cameroun (French) 5_--------------------- D005 AA A EH 3 
SE gek SIS EA EE 113 
Total as reported... 9, 635 3, 699 3, 304 4, 408 7, 576 
Australia: In “zirconium ore"2...... ..... 4, 703 6, 320 7, 298 1-456. E 
e age (eet AN sae oe aloes AA EE, AAA eure cea csse 3 5, 061 
Grand total... -------------------- 14, 338 10, 019 10, 602 5, 864 12, 637 
Value of “*As reported”... $823, 624 $272, 283 $98, 170 $213, 795 $468, 810 


1 Classified as '*ore" by the U. S. Department of Commerce. 

2 Most of the imports of titanium from Australia in 1943-47 were in mixed zircon-rutile-ilmenite concen- 
trates. Totals of mixed concentrates are derived by addition of the U. S. Department of Commerce figures 
for imports of ilmenite, rutile, and ‘‘zirconium ore" from Australia. These totals are apportioned by the 
Bureau of Mines (on the basis of surveys of importers) into the three component minerals. The excess 
quantities of ilmenite and rutile over the quantities reported by the U. S. Department of Commerce in those 
specific categories are entered as “In ‘zirconium ore,’ ” 

3 Most of the ilmenite, rutile, and zircon from Australia in 1947 was imported in the form of zircon-rutile 
or zircon-rutile-ilmenite mixed concentrates. These concentrates (including separated concentrates of a 
single mineral) totaled 36,074 short tons, of which 1,659 were ilmenite, 12,521 rutile, and 21,894 zircon. For 
statistical convenience, it can be assumed that 5,061 tons of the material reported by the Department of 
Commerce as ilmenite was actually rutile; the value of this 5,061 tons of rutile, however, is inseparable from 
the value of ilmenite as reported. 

1 Includes 309 tons not recovered from mixed concentrates. 

5 Includes quantities reported by the U. S. Department of Commerce as originating in French Equatorial 
Africa, from which no rutile production has been recorded. 


6 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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in 1947 and were the largest since 1943. Australia was the only 
important foreign source of rutile in 1947. Imports of ferrotitanium 
for consumption totaled 45 short tons in 1947, all from the United 
Kingdom. 

Exports. —Of the concentrates exported in 1947, 31 percent went to 
the Netherlands, 30 percent to Canada, 17 percent to Sweden, 6 
percent to the Union of South Africa, and 5 percent each to Belgium 
and France. Of the pigments, 63 percent went to Canada and 9 
percent to Belgium-Luxembourg; Norway was the only other country 
out of the 44 remaining destinations that received as much as 5 per- 
cent. South America as & whole received nearly 9 percent and 
Europe, including Belgium-Luxembourg and Norway, received 22 
percent. "Total titanium products exported in 1947 were valued at 
about $5,500,000. 


Exports of titanium products from the United States, 1943-47, by classes 


[U. S. Department of Commerce] 


Concentrates Ferro-alloys ! Dioxide and Tetrachloride and 


pigments other compounds 
Year —— ——————— 

Short Short Short Short 

tons Value tons Value tans Value tons Value 
1943 A 576 $103, 947 760 $117, 402 | 9, 765 | $1, 830, 344 728 $442, 591 
LGE 291 51, 828 793 127,145 | 10,925 | 1, 851, 457 375 215, 696 
Le REENEN 609 121, 951 744 122, 887 | 12,824 | 2,315, 552 75 46, 718 
MB ooo 1, 385 200, 866 550 63, 723 | 16,314 | 3,092, 607 (2) (2) 
lr SEENEN 1, 266 192, 703 509 80, 590 | 21, 171 5, 183, 936 (2) (2) 


1Includes metal and nonferrous alloys, 1943-44. 
2 Beginning Jan. 1, 1946, not separately classified. 


TECHNOLOGY 


Bureau of Mines’ pilot-plant production of ductile metallic titanium 
was discussed in the report of this series for 1946. Practice of the 
method used, a modification of the Kroll process, requires large amounts 
of pure titanium tetrachloride. About 30,000 pounds of commercial 
titanium tetrachloride have been successfully purified through a 
distillation process developed by the Bureau of Mines. A report,’ 
recently issued, gives detailed information on the equipment and tests. 

German research in connection with the melting of ilmenite in a 
MgO-lined batch rotary kiln in the presence of both carbon and a 
sodiumhydroxide flux is discussed in the World Review section of this 
chapter. German methods of producing titanium metal are also 
referred to. 

An article * recently published states it is believed that at the 
present time titanium can be produced on a small scale for $3 to $4 a 

7 Stoddard, C. Kerby, and Pietz, Emil, Pilot-Plant Distillation and Purification of Titanium Tetra- 
chloride; Bureau of Mines Rept. of Investigations 4153, 1947, 40 pp. 


8 Gee, E. A., and Waggaman, W. H., Metallic Titanium is Light, Strong, Durable, and Corrosion 
Resistant: Materials and Methods, vol. 27, No. 1, January 1948, pp. 75-78. 
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pound, and estimates of large-scale production have been as low as 50 
cents a pound. The article says: 

Even at the higher prices, the unusual and valuable properties of titanium are 
such as to amply justify its use for purposes that cannot be adequately fulfilled 
by other metals. The technology of titanium, however, is only in its infancy, and 


continued improvement of the preparation and fabrication processes will, even- 
tually bring about lower costs. 


WORLD REVIEW 


Available data on world production of ilmenite and rutile in recent 
vears are shown in the accompanying table. Brief notes on certain 
important producing and consuming countries follow. 


World production of titanium concentrates (ilmenite and rutile), 1940-47, by 
countries, in metric tons 


[Compiled by B. B. Mitchell] 


Country 1940 1941 | 1942 1943 1944 1945 1946 1947 
ILMENITE 

Australia: | 

New South Wales............... 1,538 | 3,521 | 3,651 | 3,815 | 3,590 

Al A A 258 937 | 1,902 | 3,697 |? 6,671 | 5,894 6, 449 

Tasmania- A A A: A MO VE DE 
Brazil (exports) KSE E a WEE, EE 3,250 | 5,000 |........ (1 
Lë het Te ER 4,114 | 11,477 9,100 | 62,992 | 30, 820 | 12, 834 1, 275 1,134 
A A 465 2 691 |........ 9 146 (1) 
Idilio aaa 267,376 |131, 111 | 49, 977 | 38, 396 |102, 412 |174, 848 |187, 993 (1) 
Malayan Union. ...................- 3 2, 506 144]... ME, A eese (1) (1) 
NEMEI Ee de 51, 700 | 61,086 | 60, 713 | 66,191 | 63,975 | 28, 312 (1) (1) 
IE eege 899 798 |........ DI Jes 301 633 (1) 
GEIER EA 7,082 | 1,000 | 4,840 TOO Wests aout 3,200 | 4,310 (1) 
JA EE 71 85 178 548 216 128 136 
United States__...-.--.------------- 18, 750 | 21,135 | 70,042 |184, 657 |252, 749 |279, 880 |256, 230 | 305, 296 

Total ilmenite................. 354, 532 |234, 974 |200, 036 ¡358, 982 |461, 050 |511, 271 |500, 000 (1) 
RUTILE 

Australia: 

New South Wales 1,641 | 3,549 | 4,496 | 4,828 | 4, 597 

Queensland----------------------|-------- 267 | 1,007 | 1,655 | 4,246 |» 9,900 | 8,283 | 13, 406 

South Australia. `, 2 CO A A dccus 
Brazil (exports)---------------------- 499 | 2,369 | 4,615 | 4,557 1,564 160 28 15 
Cameroun, French. ................. 400 | 1.800 | 2,400 | 2,735 | 3,320 | 1,440 | 1,260 
Indi8. a cte Dea eS 934 | 1,891 | 2,295 | 2,396 | 1,672 620 262 (1) 
INOPWAY EEN 156 172 77 116 85 76 (2) (1) 
United States... 2,620 | 2,839 | 2,402 | 3,617 | 6,279 | 6,513 | 6,761 7, 767 

Total rutile..-......... 6, 252 | 12,887 | 17, 292 | 19, 904 | 21, 763 | 18, 709 | 16, 700 (1) 


1 Data not available. In 1946, estimates by author of chapter included in world total. 
2 Includes 26 tons of garnet-ilmenite. 
3 Exports. 
4 January to September, inclusive. 
$ Approximately 20 percent of ilmenite concentrates is zircon. 
‘Less than 1 ton. 
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Ceylon.—Investigation was said * to be in progress of the desira- 
bility of installing a factory for the manufacture of titanium dioxide, 
from ilmenite to be produced from reportedly extensive beach deposits 
on the east coast. | 

Finland. —Finnish press reports in 1947 stated that atleast 10,000,000 
to 20,000,000 tons of ore, containing 67 percent iron and 2 percent 
titanium, were discovered to be in deposits at Otanmaki. 

Germany. —The report of this series for 1946 outlined some of the 
data made available recently on titanium in Germany. <A subsequent 
report !? is abstracted as follows: 


Research is described on the smelting of ilmenite in a MgO lined batch rotary 
kiln in the presence of both carbon and a sodium hydroxide flux. The products 
are a high carbon content iron and a sodium titanate slag containing 60-70% 
titanium dioxide with a TiO;/Na;O mol ratio of 4/1. Such slags can be reacted 
with sulfuric acid and subsequently processed to titanium dioxide pigment. The 
research had not progressed far enough to evaluate reliably the yields and eco- 
nomics of the process, or to establish definitely the probable life of the magnesia 
refractory lining. 


Three methods employed by German technicians for the production 
of titanium metal were described" in 1947. 

India.—Descriptions of the discovery and nature of beach deposits 
of mineral sands in Travancore, and of the separation of the minerals 
present, were recently published.” The titanium-pigment plant, 
mentioned in the report of this series for 1946 as scheduled for con- 
struction in Travancore, is expected * to require 2 years for completion, 
to cost about $1,250,000, and to have a capacity of 5 tons of pigment 
a day. British interests, headed by British Titan Products, Ltd., 
were said to have agreed to assist in setting up the plant. 

Malaya.—Resumption of the exportation of ilmenite, a byproduct of 
tin mining, was expected '* in 1947. Exports reached a peak of 11,098 
long (11,276 metric) tons in 1939. 

Mexico.—A large deposit of ilmenite was said ' to have been 
discovered recently west of Victoria, capital of the State of Tamaulipas. ' 
The Instituto de Geologia de la Universidad Autónoma Nacional 
(Geological Institute of the National Autonomous University) of 
Mexico was reported * recently to have been investigating what were 
said to be large deposits of rutile near the Pacific coast of the State of 
Oaxaca, near the village of Pluma Hidalgo. 

? Metal Industry (London), vol. 71, No. 12, Sept. 19, 1947, p. 253. 
1? Kramer, Edw. N., and others, The Smelting of IImenite in Germany: Off. Military Govt. for Germany 
(U. S.) FIAT Final Rept. 1061, Mar. 5, 1947, 53 pp. (Published by U. S. Department of Commerce.) 


11 Titanium, Three German Methods of Production: Metal Industry, vol. 70, No. 20, May 16, 1947 (abs. 
from B. I. O. S. report), pp. 363-304. 
LAE S ea P., Beach Minerals of Travancore: Science and Culture (Calcutta), vol. 12, No. 1, July, 

DD. 22-29. 

13 indian Monazite Exports Restricted by Government: E&MJ Metal and Mineral Markets, vol. 18, 
No. 25, June 19, 1947, p. 3. 

14 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 4, October 1947, p. 16. 

15 Bureau of Mines, Mineral Trade Notes: Spec. Suppl. 18, vol. 25, No. 3, September 1947, p. 21. 

16 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 1, July 1947, p. 22. 
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New Zealand.— Titanium mineral resources on the West Coast of 
Wanganui are said !" to have been examined and reported on for E. I. 
du Pont de Nemours & Co., Inc. Some 22,000,000 tons of titaniferous 
magnetite ore are estimated !? to be present. 

Norway.- Second only to India in the output of ilmenite before 
World War II, Norway's production was subsequently surpassed by 
the United States. Expansion of capacity for output at the mine of 
the National Lead Co. at Fredrikstad was announced late in 1947, the 
second since the end of the war. 

United Kingdom.—The 1947 annual report of the National Lead 
Co. indicated the disposal of stock interest in British Titan Products 
Co., Ltd., early in 1948 in conformance with the United States Supreme 
Court ruling mentioned in the opening section of this report. 


17 South African Min. & Engr. Journal, vol. 58, pt. I, No. 2831, May 17, 1947, p. 371. 
18 Chemical Age (London), vol. 56, No. 1447, Apr. 5, 1947, p. 422. 


Tungsten 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


ACK of offerings of tungsten concentrates of suitable quality in the 
first half of 1947, increased world demand, speculation, and much 
higher prices were features of the tungsten industry in 1947. 

To ease the shortage that existed in the United States, some members 
of the tool-steel industry made an unsuccessful attempt to release some 
of the tungsten in the Government strategic stock pile to consumers. 
Owing largely to a shortage of supplies, European competition for 
South American tungsten, and increased domestic demand, the price 
of imported tungsten concentrates advanced to a peak of $33 a short- 
ton unit of WO;, duty paid, by mid-July; and domestic scheelite, 
delivered, reached $32 a unit. After an improvement in the supply 
position and buyer resistance, the price of both imported and domestic 
concentrates dropped to $30 a unit by the end of year. 


Salient statistics of tungsten ores and concentrates in the United States, 1948—47, 
in pounds of tungsten 


Industry stocks at end of year 
Imports fo 


Shipments Consump 
Year Production consump- Con- 
from mines tion tion sumers Pro- EN 
and ducers 
dealers 

SI 11, 472, 985 | 11,368, 205 | 19,445,017 | 19,313,000 | 2,459,246 | 458, 586 | 2, 917, 832 
[Moras daa 9, 764, 647 | 9,786,537 | 18, 396, 277 | 19,165,000 | 1,510,419 | 435,634 | 1, 046, 053 
EE 5, 388,639 | 5,266,818 | 4,773,861 | 14, 146,000 | 3,784,429 | 557,042 | 4, 341, 471 
IM salsa 4, 671, 042 4, 942, 282 6, 869, 438 6, 458, 000 3, 694, 256 , 865 | 3, 980, 121 
¡e AAA o ee aR 3, 026,470 | 2,944,622 | 6,018,005 | 7,812,000 | 3,343,360 | 368,316 | 3, 711, 676 


Despite much higher prices and substantially greater demand in 
1947, domestic production and shipments of tungsten concentrates 
declined for the fourth successive year. Production and shipments of 
tungsten concentrates (60 percent WO, basis), were 3,180 and 3,094 
short tons, respectively, in 1947, decreases of 35 and 40 percent from 
1946. Nevada again was the premier eee State, and 
North Carolina—where output was double that of 1946—ascended 
from fourth to second place. 

Imports of tungsten ores and concentrates for consumption in the 
United States were 6,323 short tons (60 percent WO, basis) in 1947, 
a decline of 12 percent from 1946. China (27 percent), Brazil (15 
percent), and Bolivia (14 percent), supplied 56 percent of the total. 
However, important quantities were also contributed by Belgian 
Congo and Siam. | | 

Consumption of tungsten concentrates in the United States was 
about 8,200 short tons (60 percent WO; basis) in 1947 compared with 
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6,800 tons in 1946. The quantity of concentrates converted to 
ferrotungsten was 58 percent greater in 1947 than in 1946, but this 
gain was partly offset by a 26-percent decline in the quantity charged 
directly to the steel bath. Use of concentrates in tungsten-metal 
powder and other tungsten products was 20 percent more in 1947 
than in 1946. | 

Industry stocks of tungsten concentrates were 3,900 short tons 
(60 percent WO; basis) on December 31, 1947, compared with 4,182 
tons at the end of 1946. 

Under the International Trade Agreement, signed at Geneva on 
October 30, 1947, the rate of duty on tungsten ores and concentrates 
was lowered to $6.03 a short-ton unit of WO;, a reduction of $1.90 a 
unit. However, the effective date of the new rate of duty was May 22, 
1948. The rates of duty on ferrotungsten, metal and carbide, and 
tungstic acid and compounds were also reduced, effective January 1, 


1948. 
Average per unit of WOs, f. o. b. domestic mines GE: 
E fend 


^ 
Domestic shipments d ON 


(eg ^ EN 
AU AN 


1920 1925 1930 1935 1940 1945 


SHORT TONS, 60 PERCENT WO3 
o 


FIGURE 1.—Trends in domestic shipments, mapori Gei? average price of tungsten ores and concentrates; 


RESERVES 


The following information on reserves of tungsten ore in the United 
States was prepared by the Bureau of Mines and Geological Survey 
and is quoted from a report on Mineral Position of the United States, 
published in the Hearings before & Subcommittee of the Committee 
on Public Lands, United States Senate, Eightieth Congress, First 
Session, 1947. It should be emphasized that the reserves were cal- 
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culated on the basis of material that would be commercially profitable 
at costs prevailing as of 1943; consequently, allowance should be 
made for inflation, tariff changes, and other factors that have followed 
since the estimates were prepared. | 


Reserves of tungsten-bearing material estimated to be present in known de- 
posits or districts in the continental United States are shown in the accompanying 
table. The reserves have been calculated on the basis of material that would be 
commercially profitable at $30, $24, and $16 per short-ton unit. The $30 price 
was the maximum premium price allowed by the Metals Reserve Company 
during the war to certain producers; $16 is a representative prewar price. 

In the United States the price of tungsten ore is based upon the units of tungstic 
oxide (WO;) per short ton. A “short-ton unit" is equivalent to 20 pounds of 
WO;; ore containing 1 percent of WO; contains one unit to the ton. National 
statistics are often expressed in terms of pounds of contained metallic tungsten, 
15.86 pounds being equivalent to one short-ton unit. Reserve estimates are 
given here in short-ton units of WO;, with the approximate equivalent in pounds 
of contained metallic tungsten; gross and recoverable contents of the reserves are 
shown also. | 

In addition to the reserves shown in the table, residual or placer-type deposits 
may contain about 500,000 units of WO; (about 7,900,000 pounds of contained 
tungsten), which probably cannot be recovered profitably even at a price of $30 
per unit of WO, Furthermore, 1,000,000 units of WO; are estimated to be con- 
tained in large, low-grade deposits and might be made available at a price some- 
what above $30 per unit under conditions of large-scale operation. 


Estimated tungsten reserves of the United States as of 1948, at $30 or less per 
° fshort-ton unit of WO; 


Measured Indicated 


Price per short-ton unit 


Gross Recoverable ! Gross Recoverable ! 

In short-ton units of WO: | 
$16 or less A ai doe oe 300, 000 216, 000 800, 000 576, 000 
$16 to $4 1. — 5 c ooo c EE i 380, 000 1, 300, 000 936, 000 
$24 to dE SES 600, 000 432, 000 2, 000, 000 1, 440, 000 
ke DEE 1, 400, 000 000 2, 952, 000 

In pounds of contained tungsten: 

$16 or AAA 4, 758, 000 9, 135, 300 
$16 to $24 WEE 7, 930, 000 14, 844, 900 
$24 to $30 A 9, 516, 000 22, 838, 400 
EEN 46, 818, 600 


Inferred Total 
Price per short-ton unit = ar) eg 
Gross Recoverable!| Gross Recoverable ! 
In short-ton units of WOs: 

$16 or less? 1, 400, 000 1, 008, 000 2, 800, 000 1, 800, 000 
$16 to $24 8l ccoo 900, 000 648, 000 2, 700, 000 1, 944, 000 
0 Eege 2, 500, 000 1, 800, 000 5, 100, 000 3, 672, 000 
POUR WEE 4, 800, 000 3, 456, 000 10, 300, 000 7, 416, 000 

In pounds of contained tungsten: 
$16 or less? ee 22, 204, 000 15, 986, 800 39, 650, 000 28, 547, 900 
$16 to $24 9... coccion 14, 274, 000 10, 277, 300 42, 822, 000 30, 831, 800 
$24 to $30 e 39, 650, 000 28, 548, 000 80, 886, 000 58, 237, 900 
OO getai. EE 76, 128,000 | 54,812,100 | 163,388,000 | 117,617, 600 


! Mining recovery estimated at 90 percent; milling recovery estimated at 80 percent. 

2 Lowest tungsten content of crude ore included in estimates, 0.8 percent of W Os; average grade, 1.5 per- 
cent; minimum size of deposit considered, 10,000 units of W O3. 

3 Lowest tungsten content of crude ore included in estimates, 0.6 percent of WO3; average grade, 1.2 per- 
cent; minimum size of deposit considered, 5,000 units of W O;. 

4 Lowest tungsten content of crude ore included in estimates, 0.5 percent of W Os; average grade, 0.8 per- 
cent; minimum size of deposit considered, 500 units of W O;. 
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DOMESTIC PRODUCTION 


The tungsten ore mined and milled in the United States, in general, 
contains 0.5 to 2.5 percent WO, and is beneficiated to a concentrate 
containing 60 percent or more WO;. Scheelite (calcium tungstate) 
is the tungsten mineral in most domestic ore mined. The leading 
tungsten producers and many small operators depend on ore carrying 
tungsten’ only as scheelite. Ferberite (iron tungstate), huebnerite 
(manganese tungstate), and wolframite (iron-manganese tungstate), 
in the order listed, contribute a comparatively small part of the 
tungsten in domestic ore. Most of the concentrates are converted 
to ferrotungsten and tungsten metal. Some high-purity concentrates, 
however, are charged directly to the steel bath. Wolframite is 
preferred for the filaments in electric-light bulbs and radio tubes. 


Tungsten concentrates shipped from mines in the United States, 1943-47 


Quantity ) Reported value f. o b. mines 
Year Concentrates, 
60 percent E Star Total Average per ee oe 
WO; (short | ( ds unit of WO, P9 te 
tons) poun tungsten 
re SE 11, 945 11, 368, 295 $17, 973, 685 $25.98 $1. 58 
hr WEE 10, 283 9, 786, 537 14, 407, 143 23. 35 1. 47 
1945- ee reece kets 5, 534 5, 266, 818 7, 692, 691 23.17 1. 46 
lr TEE 5, 193 4, 942, 282 6, 283, 413 20. 17 1.27 
UT v oc ek cesta ees 3, 094 2, 944, 622 4, 349, 851 23. 43 1. 48 


Tungsten concentrates produced and shipped in the United States, 1946-47, by 


States 
Produced Shipped from mines 
1946 1947 1946 1947 
State Se C CLE 
ua ore m E 
ons, ons, ons, ons, 
percent Units percent Units percent Units percent Units 
W O3 WO; W Os; W 3 

Alaska- ------------- 26 1, 583 5 326 19 1,129 13 751 
Arizona............. 20 1,211 13 5 20 1, 211 13 805 
California..........- 1, 258 75, 467 476 28, 535 1, 262 75, 735 394 23, 650 
Colorado. ...-.------ 208 12, 473 61 3, 678 13 12, 754 68 4, 046 
Idaho- -------------- 538 32, 310 139 8, 356 641 38, 458 61 : 
Montana. ........... 55 ; 1 5, 047 

Nevada- ------------ 2,475 | 148, 483 1,906 | 114, 383 2,617 | 157,069 2, 002 120, 129 
North Carolina...... 298 17, 908 578 34, 656 307 18, 434 538 32, 295 
South Dakota....... 1 dU LL etse seu sie iis 1 OO AA A 
Texas.......-----.-- 1 O EE 1 45- O A 
Ulabuzioncurocozias 27 1, 636 1 55 27 1, 636 1 55 
Washington.......| Ll 80 licopmminelicica nl IL ~~ 30 2-22 


ll rl A | rcli | ES | | ed 


Despite much higher prices and substantially greater demand in 
1947, production of concentrates declined for the fourth successive 
year to 3,180 short tons (60 percent WO, basis), compared with 
4,908 tons in 1946. Output in 1947 was obtained from many widely 
scattered operations in eight States and Alaska, but three States— 
Nevada, North Carolina, and California—supplied 93 percent of the 
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total; and seven operators—Atolia Mining Co., Bradley Mining Co., 
Nevada-Massachusetts Co., Surcease Mining Co., Tulare County 
Tungsten Mines, Tungsten Mining Corp., and United States Vana- 
dium Corp.—produced 92 percent of the United States total. Nevada 
again was the premier tungsten-producing State, and North Carolina, 
where output was double that of 1946, ascended from fourth to 
second place in 1947. 


Tungsten ore and concentrates shipped from mines in the United States, by States, 
with shipments for maximum year and cumulative shipments from 1900 to 
end of 1947, in short tons of 60 percent WO; 


Maximum 


shipments Shipments by years m ‘otal 
ship- 
State SE O MN E FE EE KE ECH ments 
Year iron 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 |1900-47 
ity 

TID o — 1916 ku DEES A ERREUR) BEES 22 10 19|....-- 19 13 177 
ATÍZODB eege 1936 | 489) 37| 100| 349] 277| 219 62) 29) 97; 20} 13) 3,890 
California. ................ 1943 | 3,871| 839/1, 263 2, 070/2, 603|3, 483| 3, 871| 3, 027/1, 073/1, 262| 394| 34, 685 
Colorado.................- 1917 | 2,707| 240| 479| 693| 631| 376| 378| 296| 234| 213| 68| 24,026 
Connecticut... ........- 1916 RENA een NAE EUREN. RUNS VEH, IAS cece A, loon 11 
AAA A 1943 | 4,648} 154| 228| 260) 656|2, 108| 4, 648| 4,005|2, 130| 641] 61) 15, 208 
Missonrt .-------------- 1940 13 secas 18| Buu db ^ llos lcd 31 
Montana.................- 1946 84|..... 23| 50 Y Q) Lo... 25| (1) 84 4 508 
NOVada.. EEN 1942 | 3, 052/1, 461/2, 091/1, 20012. 289|3, 052, 2, 910| 2, 665/1, 857,2, 617,2, 002, 35, 754 
New Mexico. ............. 1915 45 EEN (1) REN GE EE EE ETA, 
North Carolina. .......... 1947 DONI. S A erect CA 40| 186; 132| 307, 538| 1,203 

FOPOH scio suuni ceca NOU S Co UE NECEM MER, EROR RENE DS, UE PEE cest Sasa oye (1) 
South Dakota. 1917 270]. 3 ES DESCH 7) AE E 7 4 Misa 1, 296 

OLAS ie 1046 | LE LL (D. I s. PES sisi. Musas 

A eee eee Se 1917 33 7 3| 14| 30; 29 21 9 5 27 1 235 
Washington..............- 1938 303, 303, 100| 74| 68! 43 4 5 2 Ex. 1, 326 


Ll as | ee | ee |) eerste | amr | comme | RÀ —áM——À ) eos | eee | es 


1943 |11, 945/3, 044/4, 287/5, 319/6, 567/9, 333/11, 945/10, 283|5, 534,6, E 094/119, 054 
1 Less than half a ton. 


Alaska.—J. H. Scott Co., operating the Riverside mine near Hyder, 
produced a small quantity of concentrate averaging 55 percent WO; 
and a smaller tonnage averaging 18 percent WO; in 1947; these con- 
centrates, together with those produced in 1946, were shipped to the 
United States. The Big Chief mine of the Yukon Corp. near Fair- 
banks made no output in 1947. 

Arizona.—Production and shipments of tungsten concentrates in 
Arizona were 16 short tons averaging 50.31 percent WO; in 1947, 
compared with 17 tons averaging 71.24 percent WO; in 1946. "The 
1947 output came from several widely scattered operations. 

California.—California dropped from second to third place as a 
tungsten-producing State in 1947, chiefly because of greatly reduced 
operations at the Pine Creek mine and concentrator. Guinut of 
concentrates was 521 short tons averaging 54.8 percent WO, in 1947, 
compared with 5,607 tons averaging 13.5 percent WO; in 1946. Ship- 
ments of tungsten concentrates totaled 515 tons averaging 45.9 per- 
cent WO; in 1947, compared with 5,525 tons averaging 13.7 percent 
WO; in 1946. Although concentrates were produced at & number of 
widely scattered operations, three producers (Surcease Mining Co., 
Tulare County Tungsten Mines, and United States Vanadium Corp.) 
supplied 74 percent of the State total. The bulk of the remainder 
was contributed by El Diablo Mining Co., Tungstar Corp., Sheridan, 
Bennett & Kidder, W. C. Thompson, A. E. Beauregard, Hanging 
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Valley Tungsten Co., Alpine Mining Co., Consolidated Tungsten, V. 
K. Horton et al., Helm & Green, and Embree & Eliason Mining Co. 

The Pine Creek mine and concentrator of United States Vanadium 
Corp. near Bishop were operated at greatly reduced rates in 1947; 
consequently, the quantities of ore mined and concentrates produced 
were 43 and 88 percent, respectively, less than in 1946. The driving 
of a 7,000-foot low-level adit, which was begun in 1945, was about 
completed in 1947. The adit intersected ore about 1,600 feet below 
the workings in the main ore body. A continuous ore shoot is pre- 
sumed and a three-compartment vertical shaft connection has been 
projected. "This development will eliminate a difficult snow condition 
that has hampered operations. 

The Tulare County Tungsten Mines, operating the Big Jim mine 
in Tulare County, quadrupled its output of tungsten concentrate in 
1947 and was the largest producer in California. 

Surcease Mining Co. (formerly Hoefling Bros.) continued to work 
the Spud Patch and other placers in San Bernardino County; its 
output of concentrate in 1947 was about the same as in 1946. 

The Tungstar Corp. near Bishop milled some ore that had been 
stocked at the mill site before the destruction of the mine surface in- 
stallation by fire on October 29, 1946. 

The Bishop Concentrate & Cleaning Co. installed a magnetic sepa- 
rator and roasting equipment in the old Bishop tungsten mill near 
Bishop for upgrading concentrates on a toll basis. 

The Black Rock tungsten deposit in Mono County is described in 
Report of Investigations 4210.! 

Colorado.—Production and shipments of concentrates (60 percent 
WO; basis) in Colorado were 61 and 68 short tons, respectively, in 1947, 
compared with 208 and 213 tons, respectively, in 1946. The Firth- 
Sterling Steel & Carbide Corp. (Wolf Tongue Division) and Tanner 
& Smith, both in Boulder County, were the chief producers in Colorado 
in 1947. 

The Climax Molybdenum Co., operating the world's largest known 
molybdenite deposit at Climax, Colo., carried out extensive research 
with & view to recovering the very small tungsten content of the ore. 
This work proved that a portion of the tungsten can be recovered at a 
reasonable cost, and the installation of the necessary equipment to 
treat the current mill tailings was in progress. This new plant was 
expected to begin operation in May 1948. So great is the tonnage of 
ore treated that the recovery of tungsten will be substantial. 

Idaho.—The Bradley Mining Co., operating the Ima mine in Lemhi 
County, produced 117 short tons of huebnerite concentrate averaging 
71.65 percent WO; and 31 tons of scheelite concentrate averaging 18 
percent WO; in 1947, compared with 134 tons of huebnerite concen- 
trate averaging 70.72 percent WO; and 33 tons of scheelite concentrate 
averaging 19 percent WO; in 1946. The scheelite concentrate pro- 
duced in 1946 and 1947 has not yet been included in the statistics. 
The concentrator serving the Ima mine was destroyed by fire Decem- 
ber 10, 1947; a new mill will be built. 


1 Dupuy, L. W., Black Rock Tungsten Deposit, Mono County, Calif.: Bureau of Mines Report of Inves- 
tigations 4210, 1948, 6 pp. 
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The Yellow Pine mine in Valley County has been described ? in 
much detail. Production of tungsten at the Yellow Pine mine was 
begun in August 1941; between that time and December 31, 1945, 
when all known ore was virtually exhausted, 611,284 short tons of ore 
averaging 1.645 percent WO; had been produced. 

Montana.—The Jardine Mining Co. in Park County recovered a 
small quantity of high-grade scheelite concentrate in 1947. 

Nevada.— Nevada again was the premier tungsten-producing 
State; nevertheless, output was 23 percent less than in 1946. Produc- 
tion of concentrates was 3,550 short tons averaging 32 percent WO; 
in 1947, compared with 4,034 tons averaging 37 percent WO; in 1946. 
Shipments were also smaller—3,576 tons averaging 34 percent WO; 
in 1947, compared with 4,149 tons averaging 38 percent WO, in 1946. 

The Nevada-Massachusetts Co. was the largest producer of tungsten 
concentrates in the United States in 1947; its output was 18 percent 
greater than in 1946. The mill and the Stank, Humboldt, and Sutton 
No. 2 mines were worked steadily. Development was continued at 
the O’Byrne mine, where some ore was mined. Open-pit mining con- 
tinued to yield a substantial tonnage. Much prospecting was done 
on the surface, and small deposits were opened. The company pur- 
chased 68 Government-owned houses which had been operated by the 
Federal Housing Authority during World War II. 

The second largest producer of tungsten concentrates in Nevada 
in 1947 was the Riley mine in Humboldt County, operated by 
United States Vanadium Corp.; output was 26 percent greater than 
in 1946. | 

Smaller producers of concentrates in 1947 were the Atolia Mining 
Co., operating the Lincoln mine in Lincoln County ; Nevada Scheelite, 
Inc., operating a mine of the same name in Mineral County; and 
Tungstonia Minerals, Inc., operating the Tungstonia mine in White 
Pine County. The new mill of Nevada Scheelite, Inc., was completed 
and put into operation in September 1947; it replaced one destroyed 
by fire June 10, 1946. 

North Carolina.—North Carolina displaced California as the 
second largest tungsten-producing State in 1947. Production of 
concentrate was 585 short tons averaging 59.2 percent WO; in 1947, 
compared with 349 tons averaging 51.3 percent WO; in 1946. 

The only producer of tungsten concentrate in North Carolina in 1946 
and 1947 was the Tungsten Mining Corp., operating the Hamme mine 
in Vance County. In June 1947 the company began a major under- 
ground development program and concurrently inaugurated & surface 
and underground diamond -drilling schedule; as a result, two additional 
ore bodies were being prepared for mining. New equipment was 
being installed in the mull to increase its capacity. 

The Seminole Rock & Sand Co. did surface prospecting at its 
property in Vance County in 1947. 

The tungsten deposits of Vance County, N. C., and Mecklenburg 
County, Va. have been described by the Federal Geological Survey.’ 

Utah.—A small quantity of concentrate (55 units of WO) was 
recovered by Wilson Explorations from dump ores in 1947, — 

2 Cole, J. W., and Bailey, H. D., Exploration, Development, Mining, and Milling of a Unique Tungsten 
Ore Body at the Yellow Pine Mine, Stibnite, Idaho: Bureau of Mines Inf. Cire. 7443, 1948, 24 


; «2 DD. 
3 Espenshade, G. H., Tungsten Deposits of Vance County, N. C., and Mecklenburg County, Va.: 
Geol. Survey Bull. 948-A, 1947, 17 pp. 
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CONSUMPTION 


Consumption of tungsten concentrates in the United States was 
about 8,200 short tons (60 percent WO; basis) in 1947, compared 
with 6,800 tons in 1946. Of the total consumed in 1947, about 3,800 
tons (46 percent of the total) were converted to ferrotungsten, the 
form in which most of the tungsten is introduced into steel. However, 
high-purity tungsten concentrates are charged directly to the steel 
bath; and 1,400 tons (17 percent) were so used in 1947. Tungsten- 
metal powder and other tungsten products, chiefly the former, utilized 
about 3,000 tons or 37 percent of the total concentrates consumed in 


1947 
PRICES 


Prices on tungsten concentrates fluctuated substantially in 1947. 
According to the Engineering and Mining Journal, quotations on 
Chinese ore ranged from $24 to $33 a short-ton unit of WO;, duty 
paid, and domestic scheelite of good known analysis, in carlots, 
delivered, from $24 to $32 a unit. Prices on ores and concentrates from 
Bolivia, Brazil, and other countries fluctuated between $21 and $33 
a unit, duty paid. The increasing use of high-purity scheelite for 
direct smelting has placed a premium on this type of concentrate. 
As reported to the Bureau of Mines, the average price for high-grade 
domestic concentrates shipped to consumers in 1947 was $25.77 a 
short-ton unit of WO;, and that of low-grade concentrates, $16.20 


a unit. | 
FOREIGN TRADE * 


Domestic production is inadequate for requirements, and the United 
States imports both tungsten concentrates and products, chiefly the 
former. General imports (receipts) of ores and concentrates into the 
United States totaled 9,002,115 pounds (tungsten content), equivalent 
to 9,459 short tons of 60 percent WO; in 1947, a 32-percent gain over 
1946. This quantity represents the ores and concentrates received 
into the United States, irrespective of final disposition. Although 
ores and concentrates were received from 18 foreign countries in 1947, 
5—China (26 percent), Brazil (14 percent), Bolivia, (12 percent) and 
Spain and Korea (11 percent each)—supplied 74 percent of the total. 

Imports of ores and concentrates for consumption in the United 
States were 6,018,005 pounds (tungsten content), equivalent to 
6,323 short tons of 60 percent WO, in 1947, a decline of 12 percent 
from 1946. Imports for consumption represent ores and concentrates 
on which the duty has been paid and which have thereby entered into 
the domestic commerce of the United States. China (27 percent), 
Brazil (15 percent), and Bolivia (14 percent) supplied 56 percent of 
the 1947 total. However, important quantities were also contributed 
by Belgian Congo and Siam. 

In 1947, 954 short tons (60 percent WO; basis) of ores and concen- 
trates were withdrawn from warehouses for smelting, refining, and 
export (1,724 tons in 1946), and 933 tons (gross weight) were reexported 
(1,517 tons in 1946). Ores and concentrates withdrawn for smelting, 
refining, and export and for reexport are free of duty. 


Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Tungsten ores and concentrates imported into the United States, 1946-47, by 
countries 


[U. S. Department of Commerce] 


Country 


Belgian Congo........ 
Bolivia TECHN 


Brazil 
o East Africa... 


Netherlands.......... 


Netherlands Indies... 
New Zealand......... 


swan op ëm "P "P 45 ep ep o qe e po 


Mexico. ............-. 
Netherlands Indies... 
SEH Zealand......... 


«P ep - ap wre e em ep em em em "D om Gm oc 


-— — A a wm em am o o "o e 


æ — 4 op em mm zm ve c^ mm m o "D o o ge 


General imports ! 


Eto SAREE Ge 


Gross 
weight 
(pounds) 


717, 920 


18, 562, 464 


Tungsten 


content 
(pounds) 


9, 002, 115 


Imports for consumption ? 


Gross 
weight 
(pounds) 


5, 842, 279 
3, 297, 648 


226, 638 
203, 052 
39, 034 

11, 603, 740 


Tungsten 
content 
(pounds) 


145, 178 
13, 729 


, 908 
2, 525, 312 
1, 816, 486 


6, 018, 005 


— ———HÀÁ M ——o— Au A NS, ——náÓ— M —— A a 


gS | Q————M eegend xd nd 


Ln md E oa 
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| a | eT. | A ¡ER cn d 


6, 421, 827 


1 Comprises ores and concentrates received in the United States; part went into consumption during year, 
and remainder entered bonded warehouses. 
2 Comprises ores and concentrates withdrawn from bonded warehouses during year (irrespective of time 
of importation) and receipts during year for consumption. 


The duty on tungsten ores and concentrates is 50 cents a pound on 
the metallic tungsten contained therein. This is equivalent to $7.93 
a short-ton unit.* 

Exports of domestic tungsten ores and concentrates from the United 
States are small; 310,497 pounds (gross weight) were exported in 1947 
(78,473 pounds in 1946). 


5 A unit, as applied to tungsten ores, is 1 percent of a ton of contained tungsten trioxide (WO3). Thus, a 


short-ton unit is 20 pounds of W O; or 15.86 pounds of tungsten (W). 


844853—49———2 
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Imports of tungsten metal were 10,890 pounds in 1947 (11,136 
pounds in 1946), and imports of tungstic acid were 4 pounds in 1947 
(none in 1946). There were no imports of combinations containing 
tungsten or tungsten carbide in 1947 (2 pounds in 1946). There were 
no imports of ferrotungsten or tungsten carbide as such in either year. 

Exports of tungsten metal, stellite, wire, shapes, and alloys other 
than ferrotungsten were 243,741 pounds in 1947 (138,472 pounds in 
1946). Exports of ferrotungsten were 81,983 pounds in 1947 (181,445 
pounds in 1946). 


WORLD REVIEW 


Data on world production of tungsten ores are shown in the accom- 
panying table. 

Argentina.—Argentina formerly ranked as the second-largest 
producer of tungsten in South America, but in 1944 it was displaced 
by Brazil. Output in Argentina comes from the Provinces of Cata- 
marca, Cérdoba, Mendoza, San Juan, and San Luis. The San 
Antonio mine in the Province of Catamarca, the Josefina mine in 
the Province of Mendoza, and the Cerro Morro and Santo Domingo 
mines in the Province of San Luis have been described by the Federal 
Geological Survey.® Production of tungsten (60 percent WO; basis) 
in Argentina advanced uninterruptedly from 392 metric tons in 1934 
to a peak of 2,390 metric tons in 1943; however, from 1944 through 
1946 it declined progressively and markedly. Outputs were 1,067 
and 457 tons, respectively, in 1945 and 1946. 

Bolivia.—Bolivia continued to be the largest tungsten producer in 
South America. Most of the deposits are in the Departments of 
La Paz, Oruro, Potosí, and Cochabamba. Reversing a 2-year down- 
ward trend, output (as indicated by exports) was 2,635 metric tons 
(60 percent WO; basis) in 1947, compared with 2,120 tons in 1946. 
Of the 1947 exports, 2,134 tons went to the United States and 501 
tons to Europe, chiefly England and Sweden. 

Brazil. —Brazil continued to be the second-largest producer of 
tungsten in South America. The principal deposits are in the States 
of Paraiba and Rio Grande do Norte. Exports of tungsten con- 
centrates were 1,226 metric tons (65 percent WO;) in 1947, compared 
with 1,476 tons (66 percent WO;) in 1946. 

Canada.—Production of tungsten concentrate was resumed in 1947 
at the Emerald mine 6 miles southeast of Solmo in southern British 
Columbia. This mine was discovered early in 1942, and output from 
the 300-ton mill was begun in July 1943. However, as a result of the 
marked improvement in the supply of tungsten, the property was 
closed in October 1943. During the short period of operation both 
high-grade (72 percent WO;) and low-grade (15 percent WO;) con- 
- centrates containing 137 short tons of WO; were produced; the ore 
treated averaged 1.7 percent WO, The Emerald mine has been 
described by Mason.’ Production of tungsten concentrate in Canada 
in 1947, presumably all from the Emerald mine, was 288 short tons of 
WOs, of which about 80 percent was high grade (73 to 75 percent WO;) 
and 20 percent low grade. 

* Smith, W. C., and González, E. M., Tungsten Investigations in the Republic of Argentina, 1942-43: 


Geol. Survey Bull. 954-A, 1947, 37 pp. 
7 Mason, E. E., Emerald Tungsten Project: The Miner, vol. 17, No. 6, June 1944, pp. 38-42. 
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World production of tungsten ores, 1939-47, by countries, in metric tons of 
concentrates containing 60 percent WO;! 


[Compiled by B. B. Mitchell] 


Country ! 1939 1940 1941 1942 1043 1944 1945 1946 1947 
North America: 
Canada.................- 4 6 32 244 618 214 | zc teased 435 
Cuba (exports). A (2) (3) 7 r (d CA olco wc 
MEXICO oce 229 216 191 193 516 336 134 95 97 
United States  (ship- 
ments)...............-- 3,889 | 4,825 | 5,957 | 8,467 | 10,836 | 9,329 | 5,020 | 4,711 | 2,807 
4,122 | 5,047 | 6,180 | 8,911 | 11,977 | 9,879 | 5,163 | 4,806 | 3,339 
South America: 
Areentina 1,309 | 1,417 | 1,720 | 2,115 | 2,390 | 2,043 | 1,007 457 | (9 
Bolivia (exports)......... 3,337 | 4,183 | 4,353 | 5,606 | 6,902 | 7,935 | 3,851 | 2,120 | 2,035 
Brazil (exports).......... 7 9 35 9| 1,264 2, 221 2,192 | 1,623 1, 328 
NAAA A ee Ee 3 3 (2) (2) (2) 
Pori eer 170 290 337 510 722 635 523 610 383 
4, 823 5, 899 6, 446 8, 240 | 11, 281 | 12, 837 7, 633 4,710 (2) 
Europe 
France..................- 284 138 120 95 126 84 (2) 228 391 
Great Britain: Cornwall. 188 201 127 198 108 
POLY o ee ee ee be 2 2 1 5 (3) (2) (2) (2) (2) 
Noreag 31 10 8 T cce 4 SONA 6 
Portugal 3, 851 4,858 | 5,834 | 5,220 7,477 | 4,088 |_:--...- 630 3 
Spain ------------------- 368 393 415 | 1,462 | 3,902 | 2,393 283 363 461 
Sweden.................. 158 145 228 267 290 335 413 490 (2) 
4,882 | 5,747 | 6,733 | 7,254 | 12,032 | 7,254 | o 1,819 | (3) 
Asia: 
Burma---.--------------- 7,824 | 8,095 (3) 1,346 | 1,346 | 1,346 (3) (2) (2) 
CHING AMA 12,871 | 10,141 | 13,538 | 12,962 | 9,734 | 3,502 | 2,929 | 2,691 6, 900 
India. EE 2) 44 77 87 85 33 22 3 (2) 
Indochina: Tonkin...... 50 90 33 213 107 | Säi RI (3) 
EISE 3 299 8 479 3 601 3 817 3 733 3 575 3193 3 59 19 
Korea 3,969 | 4,525 | 4,650 | 6,062 | 6,932 | 8,402 | 1,513 | 1,180 | 2,202 
Malayan Union.......... 587 522 4 56 61 146 217 29 50 
Netherlands Indies. ..... 2 (5) ME A O TERIS (2) (2) (2) 
SIAM AI AN 378 400 961 1, 653 1, 738 1, 135 461 201 486 
26, 437 | 24, 506 (2) 23, 201 | 20,821 | 15, 293 (2) (2) (2) 
Africa: 
Belgian Congo...........|.......- 63 123 315 467 433 513 397 5 
Egypt-------------------ļ-------- 15 43 17 42 10153 IA (1 
Morrocco, French.......- E A DE Ok" EA 8 A EE (2) 
NG AAA 237 131 |........ 100 75 30 6 62 (3) 
Southern Rhodesia. - - --- 270 246 264 | 504 806 757 287 53 26 
South-West Africa......-. 50 24 116 122 174 118 4 |.......- 11 
Tanganyika (exports)....| (5) 2 1 2 = UE A AA AA (2) 
Uganda.. oe re es 2 Co MD t 7 33 95 92 102 139 
Union of South Africa. ` ` 100 105 142 400 430 660 452 144 91 
663 586 689 | 1,467 | 2,030 | 2,112) 1,354 698 (2) 
Oceania: 
Australia: 
New South Wales. - - 117 76 95 52 75 53 53 (2) (2) 
Northern Territory -- 342 314 333 159 193 102 140 74 103 
Queensland.......... 93 129 137 217 177 229 155 75 82 
Tasmania...........- 477 607 577 475 463 300 800 850 902 
New Zealand. 49 88 79 73 121 159 37 30 24 
1, 078 1, 214 1, 221 976 1, 029 843 1, 185 (2) (2) 
Total (estimate). ...... 42, 000 | 43,000 | 50,500 | 52, 000 | 61, 200 | 50,200 | 23,500 | 19, 300 | 26, 000 


1 In addition to countries listed, tungsten ore is produced in U. S. S. R., but data on production are not 
available; estimate is included in the total beginning in 1941. 

? Data not available; estimate by author of chapter included in total. 

3 Preliminary data for the fiscal year ended March 31 of year following that stated. 

4 January to September, inclusive. 

5 Less than 1 ton. 

6 Exports. 
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China.— Inflation, transportation difficulties, and civil strife com- 
bined to reduce greatly the output of tungsten in China during 
World War II, and production declined progressively from 1942 to 
1945; in 1943 China surrendered its position as the premier tungsten- 
producing country. As a result of more settled conditions, output in 
1947 was 2.4 times that of 1946, and production in 1948 was expected 
to approach the prewar rate. Exports of tungsten from China in 
1947 were 6,109 metric tons (65 percent WO), comprising 2,350 tons 
to the U. S. S. R., 1,581 tons to the United States, 1,453 tons to 
Hong Kong, 400 tons to Burma, and 325 tons to Sweden, compared 
with exports of 4,933 tons in 1946, of which 4,374 tons went to the 
U.S. S. R. and 559 tons to the United States. 

The following information concerning the tungsten industry of 
China is quoted from a U. S. Department of State report? 


The tungsten reserves so far discovered are found primarily in the Nanling belt, 
an area spreading across the Kwangtung-Hunan and the Fukien-Kiangsi borders. 
The southern part of Kiangsi is especially known for its rich reserves, and the 
largest tungsten mines in China are there. Kwangtung is second to Kiangsi in 
tungsten reserves and output. Its deposits, however, spread over a wide area of 
more than forty hsien, making production both difficult and costly. Hunan 
Province is also a large producer of tungsten and ranks third in importance in this 
field. Small deposits are located in the provinces of Kwangsi, Yunnan, Sinkiang, 
and Hopeh and in Hong Kong, but the quality of the tungsten from these areas is 
said to be considerably below that from Kiangsi, Kwangtung, and Hunan. 

During World War I the demand for tungsten reached a high exceeding all 
previous records, and its peak price was US$34 per short-ton unit in 1916. Top 
production in China during that time (1914-18) was 10,577 metric tons in 1918. 
The tungsten price dropped in subsequent years, reaching a low of US$3.15 per 
short-ton unit in 1921. Its average price was US$28 per short-ton unit in 1947, 
and this is the prevailing price (all prices quoted are c. i. f. New York) as of 
March 1948. 

Large-scale mining enterprises in China were not begun until 1985, when the 
Kiangsi Tungsten Mining Bureau was established. In 1936 the NRC, a govern- 
mental agency under whose jurisdiction falls complete control of certain national 
resources, including tungsten and antimony, set up 14 offices in Kiangsi Province 
to control tungsten production and its collection. At present the NRC has 14 
such offices in Kiangsi, 7 in Kwangtung, and 2 in Hunan. 

During the period of Sino-Japanese hostilities from July 1937 through August 
1945 the peak price of tungsten was US$24 per short-ton unit, duty paid, through- 
out the period 1942-45. China's top production during that period was 12,556 
metric tons in 1938, and her peak export was 14,276 metric tons in 1941. 

Production of tungsten was interrupted during 1944 and 1945, but according to 
Dr. C. H. Wu, Secretary-General of the NRC, the interruption was not caused by 
enemy occupation of the mines. He stated that the Japanese never oceupied any 
mine in Kiangsi or Hunan Province, and that the only Chinese tungsten mines 
exploited by the Japanese were the Nanpang Island mine and one mine in northern 
Hopeh Province. He added that production from both mines was very small. 

The NRC estimates that its 1948 production of tungsten (65 percent WO;) will 
be 11,300 metric tons and that the output in 1949 will probably reach 15,000 
metric tons. 


3 Briskey, C. C., Economie Assistant, American Embassy, Nanking, April 29, 1948. 
9 A hsien is a political division of a province, roughly comparable to a county in the United States. 
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Opinions vary regarding the probable amount of tungsten being lost to the 
Government and its records through smuggling—one source suggesting that the 
official production figure might be doubled to reflect a realistic production figure, 
whereas Dr. Wu states that any estimate over 500 tons a year would be an exag- 
geration. At any rate, the Government is at present making serious effort to put 
a stop to illegal production and marketing of tungsten. 


The discovery of an important deposit of tungsten in the Province 
of Kiangsi in southeast China has been announced.” The production 
of rough concentrate (60+ percent WO;) has reached about 1,200 
metric tons since its discovery in August 1947. The comparatively 
large output was possible not because the veins were unusually rich 
but rather because the partial weathering of the outcrop made it easy 
to mine the ore with the most primitive methods and tools. The 
easily mined ore has been about exhausted, and future production will 
depend on installation of modern mining machinery and a systematic 
development program. _ l 
_ Korea.—The following information concerning the tungsten industry 
in Korea is quoted from a recent report: ! E 

Prior to 1933 Korea’s total output of tungsten concentrate had been only a 
few thousand tons, and most of this had been produced during the period 1916-19. 
The Ungbong-san mine and Sun-gyong-san mine were major contributors to this 
early output. 

Japan's demand for tungsten increased greatly during the 1930's, and in response 
to this stimulus Korea's output of tungsten concentrate gradually grew from 150 
metric tons in 1933 to 11,500 tons in 1944. During 1933-45 Korea’s output of 
tungsten concentrate amounted to 36,000 tons, 60 percent of the total consumed 
in the Japanese Empire. Mines in southern Korea, the area now occupied by 
American troops, accounted for about 55 percent of Korea's total output. 

Since 1940 approx uate) 850,000 tons of ore have been mined from the Sang- 
dong deposit. ighty-five percent of this ore came from the Sangdong mine and 
15 S guns from the Sun-gyong-san mine. Concentrates containing 7,523 tons 
of WO; were recovered from this 850,000 tons of ore. This is equivalent to 69 
percent of southern Korea’s total output, or 18 percent of the total consumption 
of WO; in the Japanese Empire from 1938 through 1945. 

The reserve of ore to a depth of 60 meters below the O workings is esti- 
mated to be about 3,000,000 tons containing 51,000 tons of WO. 


During the period 1941-46 total output of concentrates at the Sang- 
dong mine was 11,974 metric tons averaging 52.4 percent WO;. From 
1940 until August 1945 the Kobayashi Mining Co. exploited the Main 
bed to a depth of 200 meters below the highest outcrop of the principal 
ore shoot through four adits at intervals of 50 to 70 meters along the 
incline (25 to 35 meters vertical) and two winzes below the lowest 
adit (Main adit). Since August 1945 the mine has been operated 
intermittently on a small scale by Koreans. 

10 Briskey, C. C., Economic Assistant, American Embassy, Nanking, January 15, 1948. 


11 Klepper, M. R., The Sangdong Tungsten Deposit, Southern Korea: Econ. Geol., vol. 42, No. 5, August 
1947, pp. 465-476. 
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Southern Rhodesia.**—Production of tungsten in Southern Rhodesia 
was increased substantially during World War II. In 1941 only two 
producers accounted for the output of 269 short tons. In 1942, 
however, producers numbered 23, and production totaled 513 tons. 
Output reached a peak in 1943, when 56 producers contributed 821 
tons. Toward the end of 1943, although the supply of tungsten 
available to the United Nations was on a satisfactory basis, the 
Ministry of Supply guaranteed the existing price of 100s per unit 
f. o. r. Beira until the end of 1944 or to the end of hostilities, whichever 
was earlier. During 1944, however, several mines closed, and as a 
result there was a decline in output. Coincident with the termination 
of the guaranteed price, output declined spectacularly to 292 and 
54 tons, respectively, in 1945 and 1946 and was only 27 tons in 1947. 
Tungsten minerals have been found in the Hartley, Mazoe, Bulawayo, 
Wankie, Umtali, Marandellas, and Melsetter districts. The first 
production was obtained about 1906 from Essexvale deposits southeast 
of Bulawayo. Total production of tungsten concentrates in Southern 
Rhodesia from 1916 through 1947 was 4,516 short tons. 


32 Vanderburg, W. O., Minerals Attaché, Pretoria, Union of South Africa, October 27, 1947. 
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GENERAL SUMMARY 


BOUT eight nuclear reactors (chain-reacting atomic piles) were 
A operating in the United States, two in Canada, and one in 
. * England during 1947. Others were being designed in the United 
States, England, New Zealand, France, Norway, and Sweden. The 
extent of atomic development in the Soviet Union was a paramount 
enigma. United Nations efforts to plan international control of atomic 
energy virtually collapsed. Representatives of Canada, United King- 
dom, and the United States conferred in Washington, D. C., in No- 
vember 1947, discussing uniform policies for publishing atomic en- 
ergy information shared as a result of combined wartime work. 

A number of books explaining the nature and significance of nuclear 
energy, for the general reader, were published.” 

Administration of atomic energy establishments in the United 
States passed from military to civilian hands at the beginning of 1947. 
Employment then was approximately 6,400 by the Atomic Energy 
Commission and 41,000 (revised figure) by contractors at AEC 
installations. By the end of 1947 the number of employees was 5,300 
(some 500 in the Washington office) and about 55,000, respectively, 
according to the AEC Third Semiannual Report. The War Depart- 
ment transferred to the AEC $506,000,000 at the end of 1946, and the 
Congress appropriated $175,000,000 for AEC expenditures and 
$400,000,000 for AEC contract authorizations during the fiscal year 


1 This chapter is an analysis of information previously published (except the data on radium and the 
figures on consumption of uranium for nonenergy purposes). In preceding issues of Minerals Yearbook 
radium was discussed in the Minor Metals chapter. 

2 Andrade, E. N. da C., The Atom and Its Energy: G. Bell & Sons, Ltd., London, 1947, 196 pp. 

Campbell, John W., The Atomic Story: Henry Holt & Co., New York, 1947, 297 Dp. 

y Eidinoft, Maxwell L., and Ruchlis, Hyman, Atomics for the Millions: McGraw-Hill Book Co., New 

Org, , pp. 

Hecht, Selig, Explaining the Atom: Viking Press, New York, 1947, 205 pp. 

Thomson, G., The Atom: Oxford University Press, London, 3rd ed. rev., 1947, 196 pp. 
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ended June 30, 1948. Actual expenditures on atomic energy by the 
United States Government were as follows: 


Fiscal year Fiscal year 
ended June Millions ended June Millions 
30— Agency of dollars 30— Agency of dollars 
1943.......- War Dept... 74 1947.......- War Dept... 186 
1944________ _._..d0_____- 730 1947_.______ AEC........ 146 
1945... Za Os 359 1948________ E Te POCA 479 
1946________ SE (EE 366 —— 


At the end of 1947 the AEC stated that production operations 
accounted for about 70 percent of construction expenditures and 80 
percent of operating expenditures. 


GOVERNMENT ORGANIZATION AND CONTROL 


Administration of atomic energy development and production in 
the United States was transferred January 1, 1947, from the Man- 
hattan District, Corps of Engineers, Army Service Forces, to the 
United States Atomic Energy Commission, in accordance with 
Executive Order 9816. Establishment of the AEC was provided 
for in the Atomic Energy Act of 1946 (Public Law 585, 79th Cong.), 
approved August 1, 1946. "The first five-member Commission was 
appointed by President Harry S. Truman October 28, 1946, and 
confirmed by the Senate April 9, 1947. 

Government allocation control of uranium, as embodied in Conser- 
vation Order M-285, was continued by the Office of Temporary 
Controls until March 31, 1947. On that date the order lapsed and 
was superseded by Atomic Energy Commission Control of Source 
Material Part 40 (Code of Federal Regulations Title IT), summarized 
in Minerals Yearbook, 1946, as follows: 


The new regulation provided that on and after April 1, 1947, no person, unless 
licensed by the Atomic Energy Commission, may transfer, deliver, receive posses- 
sion of or title to, or export any source material, after removal from its place of 
deposit in nature, containing as much as 0.05 percent uranium or thorium in 
any proportion. The restrictions were stated not to apply to transfers or deliveries 
in any one month of source material containing less than 10 pounds of uranium 
or thorium. Nor do they apply to incandescent mantles, ceramic products, 
refractories, glass products, and vacuum tubes; to photographic film, negatives, 
and prints; or to rare-earth metals, compounds, mixtures, and products containing 
not more than 0.25 percent Th or U. 1 stocks of raw source material that have 
been removed from their place of deposit in nature and contain 10 pounds or 
more U or Th and all stocks of refined source material that contain 1 pound or 
more U or Th must be reported to the United States Atomic Energy Commission, 
P. E hg 42, Station F, New York 16, N. Y., where applications for licenses are 
handle 


International Control.—The United Nations Atomic Energy Com- 
mission, established January 24, 1946, continued during 1947 to try 
to evolve an effective plan, acceptable to all members of the Security 
Council, for the international control of atomic energy. The discus- 
sions, however, did not lead to & reconciliation of the views of the 
Soviet Union with those of the majority of the UN Commission on 
major points of principle. 


3 United Nations Atomic Energy Commission to the Security Council, Second Report, SES 11, 
1947: U. S. and United Nations Rept. 11, U. S. Department of State Pub. 2932, 1947, 106 pp. 


URANIUM, RADIUM, AND THORIUM 1201 


EXPLORATION AND MINE PRODUCTION 


Statistics showing the quantity and content of uranium-radium ores 
shipped from mines in the United States in 1932-41 were summarized 
in the preceding edition of this chapter (Minerals Yearbook, 1946, 
p. 1207). The entire output during that period was carnotite, a 
radium-bearing potassium-uranium vanadate, mined in western 
Colorado and eastern Utah principally for its vanadium content. 
Corresponding production statistics for 1942-47 are not available for 
publication. 

The only mill treating carnotite in the United States in 1947 was 
operated by the Vanadium Corp. of America at Naturita, Montrose 
County, Colo. The plant was supplied with ore principally from 
company-owned and other mines in Colorado but also with carnotite 
purchased from mines in Arizona, New Mexico, and Utah. The 
United States Vanadium Corp. operated its roscoelite mine and mill 
at Rifle, Garfield County, Colo., throughout 1947. 

Little or no thorium ore or concentrate has been produced in the 
United States since 1917. | 

Government activity in investigating domestic uranium deposits 
&nd its policy in procuring uranium ores were described in the Atomic 


Energy Commission Third Semiannual Report, covering the second 
half of 1947, as follows: 


The first appraisal of domestic reserves of uranium ores was undertaken during 
the war by the Manhattan Engineer District, which carried on a program of 
exploration in many parts of the United States. 

In addition to exploration, the program included purchase and refining of 
residue products from current operations of vanadium-ore mills as well as of 
waste tailings which had accumulated. "These were treated for the recovery of 
their uranium content. In that period vanadium-ore mills were operating at 
Durango, Uravan, and Naturita, Colo., and Monticello, Utah. Following the 
war, the Government-owned facilities for treating tailings in residues from these 
mills were dismantled by the Manhattan Engineer District, and Government- 
owned plants for processing vanadium ores were declared surplus. Privately 
owned plants in this area also curtailed or suspended operations. The only 
operations at the present time are those sustained by Government purchases of 
vanadium and uranium. 

As a result of the Manhattan Engineer District program, deposits of very low 
grade ore were discovered. These are now being studied from the point of view 
of developing methods for the recovery of their uranium content. heir utiliza- 
tion, however, depends upon the solution of difficult and complex research and 
industrial problems, which for security reasons cannot be described in detail. 
We GE for additional deposits is continuing. 

he Commission believes new reserves of source materials can best be developed 
by competitive private industry, under the stimulus of profits, and the means of 
accomplishing this are under study. 

In general, it will be Commission policy to purchase ores for its program from 
private sources and limit direct Government production as far as possible. It is 
desirable, however, for the Commission itself to carry on certain activities for 
the purpose of determining the most efficient methods of ore extraction and 
beneficiation. The Commission recently purchased the vanadium plant at 
Monticello, Utah, from War Assets Administration and plans to put these facilities 
into operation after necessary repairs and alterations have been made and an ore 
stock pile has been accumulated. Consideration will be given to operating or 
encouraging the operation of other plants in the area. 


The prewar literature on uranium and thorium deposits in the 
United States was summarized.* The Geological Survey performed 


t De Ment, Jack, and Dake, H. C., Handbook of Uranium Minerals: Mineralogist Pub. Co., Portland, 
Oreg., 1947, pp. 10-18. 
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field work in 32 States in the 1945-46 fiscal year and in 12 States in 
1946-47 that disclosed much valuable information on the mode of 
occurrence and availability of uranium and thorium resources, accord- 
ing to the Director's Annual Report. The Atomic Energy Commis- 
sion in 1947 formed a Division of Raw Materials to organize explora- 
tion, procurement, and processing; headquarters were established at 
Washington, D. C., a branch office at New York, N. Y., and a field 
office at Grand Junction, Colo. A group of eight prominent mining 
men was appointed as an Advisory Committee for Exploration and 


ing. 
i REFINERY AND REACTOR PRODUCTION 


Uranium.—Uranium ores and concentrates are refined to yield 
first dioxide and then tetrafluoride. The tetrafluoride is converted to 
aseous hexafluoride, which is passed through a series of porous 
arriers at Oak Ridge, Tenn., to separate from natural uranium 
(U-238) the 1 part in 140 that is fissionable (U-235). The Oak Ridge 
plant is operated by the Carbide & Carbon Chemical Corp., sub- 
sidiary of Union Carbide & Carbon Corp. Some of the tetrafluoride 
produced in the United States is refined to pure metal and shipped to 
Hanford, Wash. There the uranium metal is embedded in graphite 
to form nuclear reactors (atomic piles) that transmute the natural 
uranium (U-238) into fissionable plutonium (Pu-239). The Hanford 
plant, operated by the General Electric Co., was being expanded on a 
scale requiring greater expenditure than that of the original con- 
struction ($350,000,000), according to the Atomic Energy Commission. 
Isotopes.—Government sale of radioisotopes was inaugurated by 
& shipment August 2, 1946. 'l'he number of shipments from Oak 
Ridge in 1946—47 is shown in an accompanying table, but the weight 
and radioactivity of such shipments are not generally published. 


Isotopes shipped by the U. S. Atomic Energy Commission, by kinds, 1946-47, in 
number of shipments 


1946 ! 1947 
Kind of isotope Total 
Second First Second 
half half half 
Phosphorus-22. E eebe gees 48 212 325 585 
A eee II 68 208 287 563 
IRC elen E EE 47 41 67 155 
SOdium IA tet ot ue ed ee cates 1 31 49 81 
GOlG=198 ci sin A ee eS 17 46 6 69 
SÜÜ gus EE EE 12 19 20 51 
Calcium-45_ __..............-.--- EE 5 17 25 47 
A 5 21 20 46 
Se e E ME 6 17 14 37 
Cobalt=60 EE 4 20 12 36 
Strontium-87 and -90. . ...........-.....L. LL l.l eee à 4 5 12 
Others EE A pA ES: 30 63 123 216 
Total radioactive isotopes. ....................... 246 699 953 1, 898 
Deuterium oxide (heavy water) .....-------------------]------------ 31 60 91 
BIC A a out ee AS IA 22 58 80 
BOoFOn-l0 von ee ee A a WEE 2 22 24 
EL d v. not c ese Lace Ac EE, EE 14 14 
Total stable isotopes. ................. 2 LLL L2 L|. 2222-22 eee 55 154 209 
Total ISOCODCS os s cunda oU Ep da 246 754 1, 107 2, 107 


1 Shipped by Manhattan District, Corps of Engineers, U. S. Army Service Forces. 
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Radium and Polonium.—The principal producer of refined radium 
in the United States is International Rare Metals Refinery, Inc., 
Mount Kisco, N. Y. Construction of the refinery was initiated in 
late spring 1943, and operations were begun during the middle of 
October 1943. Small quantities of refined radium have been produced 
in recent years by Vitro Manufacturing Co., Pittsburgh, Pa., and 
S. W. Shattuck Chemical Co., Denver, Colo. The International 
Rare Metals Refinery, Inc., also shipped several thousand millicuries 
of polonium annually in 1945-47 and several hundred millicuries of 
radium D in 1947 (none in 1944-46). 


Shipments of radium refined in the United States, 1943-47 ! 


From domestic ores From Canadian ores 


Bee Estimated 315 
Milligrams valuo Milligrams 


1 Excludes confidential figures representing certain shipments in October 1943 to May 1944. 


Thorium.—Thorium compounds are produced from monazite by 
Lindsay Light & Chemical Co., West Chicago, Ill., and Wollf-Alport, 
Brooklyn, N. Y. Thorium metal is produced by Westinghouse 
Electric Corp., Pittsburgh, Pa., and by Metal Hydrides, Inc., Beverly, 
Mass. (subsidiary of Ventures, Ltd.). 


CONSUMPTION AND USES 
URANIUM 


Weapons.—Hesearch, development, and production of atomic 
weapons are conducted by the Atomic Energy Commission, principally 
&t Los Alamos,£N. Mex. Much of the technical talent assembled 
there during thejwar had departed from weapons work in 1946, but 
some returned during 1947. The AEC announced December 22, 
1947, the staffing of its proving ground on Eniwetok Atoll, Marshall 
Islands. Studies of nuclear reactors for military power applications 
were carried out during 1947 by the Department of the Air Force 
and by the Department of the Navy. An official report $ of the 
atomic bomb tests at Bikini was published. The consequences to 
survivors of the Hiroshima and Nagasaki explosions were described,? 
and the factors involved in reducing vulnerability to atomic bombs 
were analyzed by a committee of the Social Science Research Council.’ 

5 Shurcliff, W. A., Bombs at Bikini—the Official Report of Operations Crossroads: Wm. H. Wise & Co., 
Inc., New York, N. Y., 1947, 212 pp. 


Shurcliff, W. A., Operation Crossroads—Official Pictorial Record: Wm. H. Wise & Co., Inc., New 
York, N. Y., 1946, 224 pp. 
ai a Bomb Casualty Commission, General Report: National Research Council, Washington, D. C., 

, pp. 

Hersey, John R., Hiroshima: A. A, Knopf Co., New York, N. Y., 1946, 117 pp. 

National Research Council Committee on Atomic Casualties, Genetic Effects of the Atomie Bombs in 
Hiroshima and Nagasaki: Science, vol. 106, No. 2754, Oct. 10, 1947, pp. 331-333. 

United States Strategic Bombing Survey, The Effects of Atomic Bombs on Health and Medical Services 
in Hiroshima and Nagasaki: U. 8. Gov't. Printing Office, Washington, D. C., 1947, 91 pp. 

? Coale, Ansley J., The Problem of Reducing Vulnerability to Atomic Bombs: Princeton University 
Press, Princeton, N. J., 1947, 116 pp. 
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The armed forces in 1946 began instructing personnel in radiological 
defense measures. 

Industrial Power.—The AEC began construction in August 1947 of 
the Knolls Atomic Power Laboratory, Schenectady, N. Y., to cost 
$15,000,000 and be operated by the General Electric Co. An experl- 
mental atomic power plant was being built also at Oak Ridge, Tenn. 
Some of the problems involved in commercial production of power from 
nuclear reactors were described.’ 

Nonenergy Uses.—Consumption of uranium compounds for pur- 
poses unrelated to atomic energy continued to be further restricted 
and in 1947 totaled 1.7 short tons of contained metal. All essential 
industrial uses were provided for, however, according to the AEC. 
These included analytical reagents, glass for glass-to-metal contacts 
in vacuum tubes, amber signal glass, and negative-temperature- 
coefficient resistors. Use of uranium in toning motion-picture film 
was no longer authorized. 


Consumption of uranium compounds for nonenergy purposes in the United States, 
1943-47, in pounds of contained U303 


[Atomic Energy Commission] 


Industry 1943 1944 1945 1946 1947 
Chemical (including catalytic) -__.._....-- 1 4, 000 1 6, 700 1 8, 800 2, 500 2, 400 
Ceramic (including glass)... .............. 7, 500 100 150 1, 000 : 825 
al: WEE tn en iiu. 250 800 ], 000 300 150 
Photographie. ............-.--------------- (1) (1) (1) 360 |------------ 
11,750 7, 600 4, 950 4,160 3, 375 


1 Photographic included with chemical. 


RADIOISOTOPES 


The leading use of radioactive isotopes is medical therapy, particu- 
larly iodine-131 for treating hyperthyroidism (overactivity of the 
thyroid gland) and phosphorus-32 for polycythemia (overactive 
formation of red blood corpuscles). Most of the other shipments of 
isotopes are for research purposes. The tagging of ferrous metals with 
carbon-14 and sulfur-35 is revealing information about the form and 
diffusion of carbon and sulfur in iron, steel, and slag.? Radioisotopes 
are also used in oil-well logging and in studying friction, corrosion 
resistance, and absorption of gases in metals.” 


Tee Robert, Industry’s Stake in Atomic Energy: Chem. Eng., vol. 54, No. 3, March 1947, pp. 
Goodman, Clark (ed.), The Science and Engineering of Nuclear Power: Addison-Wesley Press, Inc., 
Cambridge, Mass., 1947, 536 pp. 
1947 pi "nnt , Engineering and Economics of Atomic Power: Chem. Eng., vol. 54, No. 10, October 
pp 7 
iggins, E. J., Power Production from Nuclear Reactors: Eng. Jour. (Montreal), vol. 30, No. 6, June 
1947, pp. 268-275. 
Winne, H. A., and Prentice, B. R., Application of Atomic Energy to Industry: Am. Inst. Min. and Met. 
Eng, anniversary vol., Seventy-Five Years of Progress in the Mineral Industry, 1871-1946, 1948, pp. 706-721. 
Gene Metalworking Industry Gets Real Benefit From Atomic Pile: Iron Age, vol. 160, No. 2, 
July 10, i947, pp. 108-110. 
Kopecki, È. S., Radioactive Tracers in Metallurgical Work: Iron Age, vol. 160, No. 10, Sept. 4, 1947, 


pp. . 

19 U. S, Atomic Energy Commission, Background Material on Activity in First Year of Distribution of 
Pile-Produced Radioisotopes: U. S. Govt. Printing Office, Washington, D. C., 1948 a pp. 

obe J. T., Jr., Radioactive Tracers in Friction Studies: Nucleonics, vol. 1, 4, December 1947, 
pp. 38-50. 

Eh J. K., Tracer Isotopes in Metallurgy: Nucleonics, vol. 1, No. 2, October 1947, 
pp. 70-77. 
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Isotopes shipped by the U. S. Atomic Energy Commission by uses, 1946-47, 
in number of shipments 


1946 1 1947 Total 
SR Radi Radi Radi Grand 
0- 0- 0- ran 
active Stable active Stable active Stable total 
Mediealtherapy...............] Së 716 be niu 804 |.........- 804 
Animal physiology. ............ 78 RR 508 35 586 35 621 
Chen isir on TAT 2 PORE e Ko 165 Ko 222 
emistr' 27 05: 
Plant physiology............... 16 |. om 62 5 78 5 83 
Industrial research............. 14 A 51 7 65 7 72 
Bacteriology................... A E EEEE 33 1 37 1 38 
Metallurgy....................- M A Oe 10.1222 i EE 
246 |.......... 1, 652 200 1, 898 200 2,107 


1 Shipped by Manhattan District, Corps of Engineers, U. 8. Army Service Forces. 


RADIUM AND POLONIUM 


Of the 88 grams of radium refined in the United States (from domes- 
tic and Canadian ores) and shipped commercially in 1943-47, 52 
percent was used in medical therapy, 45 percent in luminous com- 
pounds, 2 percent in industrial radiography, and 1 percent in oil-well 
logging. By 1947 the demand for radium in luminous compounds 
had declined very considerably, but that for treatment of cancer and 
skin diseases remained fairly constant. Of the polonium refined in 
the United States and shipped in 1945-47, 41 percent was used for 
scientific purposes, 31 percent in luminous compounds, and 28 percent 
in static eliminators and other industrial applications. 


THORIUM 


Consumption of monazite was 2,494 short tons in 1947 compared 
with 2,655 tons in 1946. The chief products are rare-earth alloys 
and compounds; the thorium recovered is used for research on 
atomic energy and for gas mantles and refractories. 


STOCKS 


Monazite stocks held by industry were 3,289 short tons at the 
beginning of 1947 and 3,192 tons at the end of the year. Data on 
stocks of uranium and radium are not available for publication. 
Monazite, radium, and uranium were classified by the Munitions 
Board as strategic materials, but only monazite was subject to pro- 
curement by the Bureau of Federal Supply for addition to the Na- 
tional Stock Pile. Radium was judged to be among the strategic 
materials * posing problems of storage such as to outweigh the ad- 
vantages of stock-piling them." Government inventories of uranium 
were under the jurisdiction of the Atomic Energy Commission. 


1206 MINERALS YEARBOOK, 1947 


PRICES 


Uranium Ore.—The first postwar prices on uranium in ores or 
concentrates—effective April 12, 1947, to April 30, 1948—were quoted 
by the Vanadium Corp. of America, f. o. b. Naturita, Colo., as follows: 


U303 contained U303 contained 


Per pound : Per pou 
(percent): U3 Bi a n (percent):—Continued Us D ond 
0.20-0.30............. $0. 35 1.26-1.50_._________-_- $0. 80 
0.31-0.40____________- . 40 1.51—1.75------------- 90 
0.41-0.50____________-_ . 90 1.76-2.00____________~- 1. 00 
0.51-1.00____________- . 60 2.01 and over. 1.10 
101125 ccoo. . 70 


In addition to the above payment for uranium, 31 cents was paid 
for each pound of V;,O; contained in ores or concentrates averaging at 
least 2 percent V20;. No payment was made for uranium in grades 
under 0.20 percent U;03, and the corporation reserved the right to 
reject ore containing more than 6 percent lime (CaCO;). In instances 
where the corporation hauled the ore, it charged 5 cents per ton-mile. 

Uranium Metal and Compounds.—No price on uranium metal has 
been quoted in recent years, but the Northern California Association 
of Scientists assumed in 1946 that refined uranium was worth about 
$10 a pound and plutonium $20 a gram. Black uranium oxide was 
quoted by Oil, Paint and Drug Reporter at $2.55 & pound and ura- 
nium yellow (sodium uranate) at $1.65 a pound throughout 1947. 
Canadian Chemistry and Process Industries listed black uranium 
oxide at $3.35 a pound and uranium nitrate at $2.85 a pound January 
through September 1947, after which these compounds were not 
reported; the journal quoted throughout 1947, however, sodium 
uranate (yellow or orange) at $2.20 a pound. 

Radium and Polonium.— The principal domestic refiner quoted 
radium at $18.50 a milligram, radium D at $50 a millicurie, and 
polonium at $3 a millicurie in 1947. Canadian Metals and Metal- 
lurgical Industries listed radium nominally at $25-$30 a milligram in 
January-September 1947 and then discontinued quotations. 

Radioisotopes.—The Isotopes Branch, United States Atomic Energy 
Commission, Oak Ridge, Tenn., approved June 28, 1946, its first 
public price list of radioisotopes. Catalog and Price List 2 became 
effective March 1, 1947, and was revised September 1947. Quota- 
tions for the radioisotopes shipped in largest quantities are shown in 
the accompanying table. 

Stable Isotopes.—The Atomic Energy Commission announced 
April 30, 1947, that the stable isotope (not radioactive) hydrogen-2 
(deuterium or heavy hydrogen) had become available at the following 
prices, which prevailed during the remainder of 1947: Heavy hydrogen 
gas (normal temperature and pressure), $1.00 per liter for the first 
100 liters, $0.80 per liter thereafter; heavy water (deuterium oxide), 
$0.50 per gram for the first 100 grams, $0.30 per gram thereafter. 

Thorium.—Monazite concentrates, 70-percent rare-earth oxides, 
c. i. f. Atlantic ports, were quoted by E&MJ Metal and Mineral 
Markets at $65 a short ton in December 1946, $100 in January 1947, 
$120 in February through April [$80-$100 in May, $100-$125 in June, 
$135-$145 in July and August, and $140-$150 in the last 4 months of 
1947. 'These quotations apply to Brazilian concentrates, believed 
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Prices of radioisotopes quoted by the Atomic Energy Commission, 1946-47, in 
dollars per millicurie 


Separated from carrier Unseparated 
Radioisotope 
June 1946 to | March to | June 1946 to | March to 
February December February December 
1947 1947 1947 1947 
Carbon-14.. unica lop ticas ch $367. 00 $50.00 A eee secu 
GONG) A NI PAS a tis oe asi ares $0. 07 $0. 15 
II 2 eee 1. 69 1. 70 . 55 33 
Phosphorus-32. 22 eee 1. 09 1. 10 1. 51 1, 65 
lum AMA RE A Ee A OREA . 07 
SOU ti er D 36. 56. 3 2. 40 34,49 (3) 


1 With sulfur-35. With potassium-42, $0.04 June 1946-February 1947 and $0.09 March to December 1947. 
2 September to December; not quoted in March to August 1947. 
3 Not quoted. With potassium chloride. With phosphorus-32, $1.31 June 1946-February 1947 and 
$33.00 March to December 1947. 


to average about 6 percent ThO,. During 1947 thorium metal, 98-99 
percent, pound lots, was listed at 3% d. a gram (no quotation in last 
2 weeks of the year) by the Metal Bulletin (London), and the refrac- 
tory-grade oxide was selling in the United States for $7 a pound.” 
The price of thorium nitrate, according to Oil, Paint and Drug Re- 
porter, was $2 a pound in first half 1947, $3 in July to late December, 
and $3.50 in the closing days of 1947. 


FOREIGN TRADE ” 


United States imports of uranium in recent years have come prin- 
cipally from the Belgian Congo and Canada, radium from Canada 
and Belgium, and monazite from Brazil and India. Foreign trade 
statistics on uranium and thorium in 1937-46, insofar as data are 
available, are tabulated in Minerals Yearbook, 1946 (pp. 1224-1225). 
Corresponding data for 1947 may not be published. However, Bureau 
of Mines records show that imports of monazite totaled 2,397 short 
tons valued at $277,327 (at Atlantic coast port of destination) in 
1947 compared with 3,686 tons valued at $218,705 in 1946. Exports 
of uranium and thorium were controlled during 1947 by the Atomic 
Energy Commission, and exports of radium, polonium, actinium, 
and a number of other metals useful in nuclear-energy work were 
controlled by the Office of International Trade, United States De- 
partment of Commerce. 

Exports of radioisotopes, produced by the Atomic Energy Com- 
mission at Oak Ridge, Tenn., were begun in 1947. The first shipment, 
consisting of 20 millicuries of phosphorus-32, left Oak Ridge by air 
September 5 en route to the Commonwealth X-Ray and Radium 
Laboratory, Melbourne, Australia, for treatment of an urgent case 
of polycythemia.” Exports of radioisotopes in 1947, according to 
the AEC, totaled 20 shipments—17 to Australia and 1 each to Argen- 
tina, Denmark, and United Kingdom. 

n Birch, R. E., Am. Ceram. Soc. Refractories Div. Symposium, Bradford, Pa., October 10, 1947; abs. 
Metal Progress, vol. 53, No. 3, March 1948, p. 418. 
12 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 


Mines, from records of the U. 8. Department of Commerce. 
13 Chemical and Engineering News, vol. 25, No. 38, September 22, 1947, pp. 2754-2755. 
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Radium salts and mesothorium salts imported for consumption and exported 
from the, United States, 1943-47 


[U. 8. Department of Commerce] 


Imports Exports 
Radium salts Radium salts EES 
Radio- 
Year ^ 
active 
Value substi- Value 
tutes peces eg E 11) 1 2 
Grams Aver- | (value) | Grams Aver- | grams Value 
Total age per Total | age per 
gram gram 
1943............ 90. 755 | $1, 366, 538 | $15, 100 | $35, 589 5.697 | $134, 406 | $23, 600 865 | $20,758 
1944 ..........- 101.290 | 1,374,933 | 13,600 | 128,010 4. 752 i 25.300 E, EE 
1945. ..........- 67. 342 991,979 | 14,700 | 122,178 | 10.774 | 229,632 | 21.300 (1) 6 
1946__..-...-.-- 17. 229 326, 450 | 18,900 |........- (1) (1) (1) (1) 1 
1947...........- 76.681 | 1,504,814 | 19,000 |......... (1) (1) (1) (1) (1) 
1 Not separately classified. 


The AEC and the United States Department of Commerce drew up 
regulations, announced October 1947, to provide more effective con- 
trol over export of specific classes of declassified equipment such as 
radiation detectors, mass spectrometers, high-vacuum apparatus, and 


particle accelerators. 
TECHNOLOGY 


The characteristics and mode of occurrence of uranium and tho- 
rium minerals were described, and prospecting methods were de- 
tailed. The Atomic Energy Commission sponsored considerable 
metallurgical research on the properties of materials constituting 
reactors—fuels, moderators, coolants, structural supports, shielding, 
and auxiliaries such as pipes, valves, pumps, and control instruments. 
The materials must be of a purity never before achieved outside the 
laboratory and meet rigid specifications for neutron absorption, cor- 
rosion resistance, stability under high temperature and intense radia- 
tion, and strength under great pressures. 

14 DeMent, Jack, and Dake, H. C., work cited in footnote 4, pp. 59-73. | 

Spence, Hugh 8., Information on Uranium and Thorium Minerals for the Use of Prospectors: Canadian 
Im of GE June 1947, 21 pp. (mimeographed); Canadian Min. Jour., vol. 68, No. 9, Septem- 

15 Deh anit. Jack, Uranium and Thorium Prospecting with the Geiger Counter: Min. Cong. Jour., vol. 
33, No. 8, August 1947, pp. 30-32, 37-38. 

DeMent, Jack, and Dake, H. eg pallets cited in footnote 4, pp. 31-50. 


Knoerr, A. W., Geiger-Mueller Counters Applied to Mining: Eng. and Min. Jour., vol. 148, No. 7, July 
1947, pp. 92-95, 123. 
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WORLD REVIEW 


It is believed that the principal producers of uranium-radium ore 
in 1947 were Belgian Congo and Canada, but that there was some out- 
put also in Czechoslovakia, France, Germany, Portugal, U. S. S. R., 
and United States. Uranium-radium refineries were active in Bel- 
gium, Canada, United Kingdom (plant under construction), United 

tates, and probably U. S. S. R. Monazite is mined chiefly in Brazil 
and India, and refined in Canada, France, United Kingdom, and 
United States. 

Known deposits, throughout the world, of ore averaging at least 
0.1 percent uranium contain scarcely 50,000 tons of uranium, states 
Josef Eklund, Swedish Geological Survey. However, the geologist 
estimates that oil shales (0.02 percent uranium) in Sweden contain 
1,000,000 tons of uranium and that oil shales and vanadiferous shales 
in the United States and U. S. S. R. have contents of that general 
magnitude. He calculates that uranium can be extracted from shale 
at a cost approximating $50 a kilogram ($23 a pound). The principal 
— occurrences of uranium and thorium in the world were de- 
scribed. 


NORTH AND SOUTH AMERICA 


Brazil.—Exports of monazite from Brazil in 1939-47 were as follows: 


Metr Metric 
Year tons | Year—Continued tons 
REES 48 $044 -222222-2 
^i AAA 180 1945. 2-2-2-2- 1, 030 
EE 854 A 1, 250 
A Ee Ae ee 1, 430 1947 A ee EE 1, 751 
Lo43 LLL LLL LLL lll. 1, 550 


Except for 1 ton to Canada, all of the 1947 exports were to the United 
p The monazite was derived from the beach sands of Esperito 
anto. 

Canada.—Eldorado Mining & Refining (1944), Ltd., a Crown 
corporation, operated at Port Radium, on the east shore of Great 
Bear Lake, Northwest Territories, one of the largest uranium mines 
in the world, and at Port Hope, Ontario, a uranium-radium refinery. 
Its working capital was $5,052,568 as of March 31, 1948, compared 
with $4,203,795 March 31, 1947, and $794,951 December 31, 1945; 
and its net operating profit was $1,087,319 in the year ended March 
31, 1948, compared with $952,752 in the 15 months ended March 31, 
1947, and a net loss of $338,965 in the calendar year 1945.5 The 7 
Eldorado mine has been developed to a depth of 1,350 feet;’® the mill 
treated an average of 120 tons of ore per day, according to K. J. 
Christie, Inspector of Mines, Bureau of Northwest Territories and 

16 Echo des mines et de la métallurgie (Paris), No. 3385, June 1947, p. 89. 
17 DeMent, Jack, and Dake, H. C. Work cited in footnote 4, pp. 


, H. 9-30. 
18 Precambrian (Winnipeg), vol. 20, No. 8, August 1947, p. 42: vol. 21, No. 8, August 1948, p. 23. 
19 Precambrian (Winnipeg), vol. 20, No. 8, August 1947, p. 8. 
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Yukon Affairs.“ Employment early in 1947 totaled 478, of whom 264 
were at the mine, 173 at the refinery, and 41 elsewhere. Eldorado 
expenditures for ‘exploration aggregated $394,469 in 1944-46 and 
$246,552 in 1947; 60 men were afield in summer 1946 and 70 in 1947, 
principally i in Northwest Territories but also in the Goldfields (Lake 
Athabaska) area, northern Saskatchewan. A few field parties of the 
Canadian Bureau of Mines also were exploring Northwest Territories 
(Camsell River area between Yellowknife and Great Bear Lake) for 
uranium. The International Uranium Mining Co., Ltd., during 1947 
developed its uranium-silver mine at Contact Lake, Su miles south- 
east * of the Eldorado mine,” and rebuilt the power plant that had 
been destroyed by fire the preceding fall. 

Under authority of the Atomic Energy Control Act of 1946, the 
Canadian Atomic Energy Control Board April 1, 1947, issued regula- 
tions controlling the sale or transfer of uranium, thorium, transura- 
nium metals, radioactive isotopes, and deuterium (heavy hydrogen). 
The regulations require that discoverers of uranium and thorium 
deposits notify the Board of their finds and that assayers report 
details of any determinations showing 0.05 percent or more uranium 
or thorium; such assays may be disclosed only to the Board unless 
otherwise authorized. The Orders in Council, which since 1943 
reserved to the Crown discoveries of radioactive minerals in the 
Northwest Territories and Yukon and limited the mining of such 
deposits to Government agencies, were revoked December 30, 1947, 
and similar action had been taken or was impending in the Provinces.” 
The Atomic Energy Control Board during 1947 was under the direc- 
tion of C. D. Howe, Minister of Reconstruction and Supply, and 
chairman of the Committee of the Privy Council on Scientific and 
Industrial Research. Gen. A. G. L. McNaughton was president and 
chairman of the Control Board and was Canadian member of the 
United Nations Atomic Energy Commission. 

Atomic Energy appropriations by the Canadian Parliament for the 
1947-48 fiscal year totaled $5,838,000, comprising $3,400,000 for 
operating expenses at the N ational Institute for Nuclear Research, 
Chalk River, near Pembroke, Ontario, $2,173,000 for capital expendi- 
tures at Chalk River, $150, 000 for atomic research at universities, and 
$115,000 for administrative expenses of the Atomic Energy Control 
Board 3 The research grants involved $87,500 to McGill University 
to help construct a cyclotron (100 million electron-volts), $32,500 to 
the University of British Columbia to assist in providing a Van de 
Graaff generator and linear accelerator, and $30,000 to the University 
of Saskatchewan toward the purchase of a betatron (20 million 
electron-volts).* 

20 Christie, K. J., Mining Progress in the Northwest Territories: Western Miner (Vancouver, B. C.) 
vol. 20, No. 11, Novembor 1947, p. 108. 

3! Not southwest, as erroneously reported in Minerals aoe: p p. 1227. 

22 Northern Miner (Toronto), vol. 33, No. 35, November 20, 1947, p. 3 

2: Canadian Mining and Metallurgical Bulletin (Montreal), vol. 4l, No. 434, June 1948, p. 382. 

24 Precambrian (Winnipeg), vol. 20, No. 8, August 1947, p. 15. 


p. 
25 McNaughton, Gen. A. G. L., The Development and Control of Atomic Energy: Eng. Jour. (Montreal), 
vol. 30, No. 6, June 1947, pp. 254-257. 
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The first chain-reacting atomic pile outside the United States was 
designed by the National Research Council of Canada and Defence 
Industries Ltd. and constructed by Fraser Brace Ltd. at Chalk River. 
It first operated September 5, 1945. The moderator is heavy water 
(10 tons), control rods and plates are cadmium-plated steel, the 
reflectors are graphite, and the cooling mediums are air and water. 
The pile can be operated continuously at 3.5 watts and flashed to 30 
watts." A second heavy-water pile, several thousand times more 
powerful than the first Canadian one, was placed in operation in 1947, | 
according to an announcement by Minister Howe. The Chalk River 
establishment produced and prepared to distribute at least 14 useful 
radioactive isotopes.”  Plutonium-uranium mixtures from the piles 
were treated in a chemical separation plant to yield plutonium. 
Working at Chalk River in 1947 were 1,000 skilled workers, half of 
them scientists.4 Project expenditures, including capital and op- 
erating costs, have been as follows:” 


Fiscal year: Expenditures 
1944-45_________ Ett M DIS EE e C$2, 830, 107 
SS D C ses oe ee ee Se ER 14, 202, 467 
190A EE 7, 171, 067 
1947-48 (appropriation) ..... LM M LE 5, 573, 000 

29, 776, 641 


Canada was still exporting uranium to the United States from time 
to time, stated Minister Howe in 1947, but no plutonium or radio- 
active isotopes were leaving the country. During 1947 efforts were 
made to reestablish Canada's position in the world radium market. 


AFRICA 


Belgian Congo.—Exports of uranium ore and concentrates from the 
Belgian Congo-were 9,769 metric tons valued at $1,900,000 in 1945 
and 6,253 tons valued at $9,582,000 in 1946, according to press re- 
ports * that were neither confirmed nor denied officially. Of those 
exports, all the 1945 shipments and 3,654 metric tons valued at 
$5,332,000 1n 1946 reportedly went to the United States; 2,599 tons 
valued at $4,250,000 (£1,060,000) in 1946 were said to have been 
exported to Great Britain. A special customs tax of 60 francs per 
kilogram of uranium oxide contained in ore exported from the Belgian 
Congo was decreed June 9, 1947, effective retroactively January 1, 
1944. The special customs tax is in addition to the ordinary export 
tax, but exports of uranium ore destined for industrial uses other 

26 Sargent, B. W., Low-Energy Pile at Chalk River: Nat. Res. OUR of Canad., Atomic Energy Res. 
Div. Rept. 1685, 1948, 10 pp.; abs. in Nuclear Science Abs., vol. 1, No. 9, November 15, 1948, p. 404. 

27 Chemistry and Industry (London), No. 45, November 8, 1947, p. 690. 

28 Canadian Metals & Metallurgical Industries (Toronto), vol. 11, No. 1, January 1948, p. 36. 
i d de os Ha , The Chalk River Atomic Energy Project: Eng. Jour. (Montreal), vol. 30, No. 6, June 

p 
30 Mining Journal (London), vol. 229, No. 5849, September 27, 1947, p. 622. 
31 Newspaper report of January 3, 1948, from Brussels quoted in Bull. Atomic Scientists, vol. 4, No. 3, 


March 1948, p. 76. 
Business Week, No. 953, December 6, 1947, p. 120. 
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than nuclear fission are exempt within the limits of 200 tons annually. 
The principal producer of uranium ore is Union Miniére du Haut 
Katanga, operating the Chinkolobwe and other mines. The wartime 
agreement placing the uranium output at the disposal of the Allies * 
was still in force at the middle of 1947, Premier Paul-Henri Spaak 
told the Belgian Senate; he added, however, that the agreement was 
about to be reviewed.** 


EUROPE 


Belgium.—A radium refinery at Oolen, near Antwerp, is operated 
by Société Générale Métallürgique de Hoboken, subsidiary of Union 
Miniére du Haut Katanga, which owns the uranium-radium mines 
in the Belgian Congo. Antwerp imports on August 8, 1946, included 
206 metric tons of radium waste from the United States; * this sug- 
e that the radium content of Congo ores, sent to the United 

tates for extraction of uranium, are returned to Belgium in the form 
of residues. Trade agreements concluded in 1946-47 provided for 
export of refined radium to several countries, including France and 
Spain. Belgium presented Switzerland with 3 grams of radium 
November 21, 1947, in recognition of aid to Belgium during World 
War II.* 

Czechoslovakia.— Persistent reports indicate that the pitchblende 
mines at Jachymov (Joachimsthal), the most important in Europe, 
and at other localities in Bohemia are being worked rigorously under 
Russian domination. 

France.—Sixty-eight prospectors were employed to explore uranium 
deposits in France and its colonies; half of them were at work by 
July 1947, according to Frederic Joliot-Curie, High Commissioner of 
Atomic Energy. The deposit at Grury, Saóne-et-Loire, was being 
mined; and those near Autun, Saóne-et-Loire, and in Madagascar 
were being prospected. A decree of August 23, 1947, authorized the 
Commissariat of Atomic Energy to acquire the uranium concession 
(assigned October 22, 1929, and worked until 1932) in the Depart- 
ments of Allier and Puy-de-Dôme, near the town of Lachaux. A plant 
for refining uranium ores was being built by the Commissariat of 
Atomic Energy, with the cooperation of Sté. des Terres Rares, at 
the Bouchet powder works near Paris. Chemical and mineralogical 
laboratories have been established at the Fort de Chatillon. Research 
and development work at the Collége de France, l'Institut du Radium, 
and Centre National de la Recherche Scientifique are directed toward 
the erection of two chain-reacting atomic piles at the Saclay Research 
Center, near Orsay, west of Paris. One of the piles is planned to use 
heavy water as the moderator and operate at 300 to 1,000 kilowatts; 
the other will be a 10,000-kilowatt graphite pile.?' 

33 Metal Bulletin (London), No. 3209, July 22, 1947, p. 7. 

33 Presumably the United States and United Kingdom only. 
34 Daily Metal Reporter, vol. 47, No. 133, July 11, 1917, p. 3. 
38 Metal Bulletin (London), No. 3121, August 23, 1946 


3 Chimie et Industrie (Paris), vol. 57, No. 2, February 1947, p. 192; vol. 59, No. 1, January 1948, p.97. 
87 Echo des Mines et de la Métallurgie (Paris), No. 3388, September 1947, pp. 141, 149. 


URANIUM, RADIUM, AND THORIUM 1213 


Germany.—Postwar production of radioactive materials and 
beryllium was prohibited, according to an Allied Control Authority 
statement in February 1946. During 1947, however, thousands of 
people were said to have been bribed with food or forced by Russian 
officials, in the Soviet-occupied zone, to work by primitive methods 
the lean pitchblende deposits near Annaberg, Schneeberg, and 
Johanngeorgenstadt—all in southern Saxony.® 

Norway.—In 1947 the Norwegian Parlament appropriated the 
equivalent of $1,000,000 for atomic research? The work will be 
coordinated by & 14-man committee headed by Prof. Svein Rosseland 
and including representatives of the University of Oslo, the Norwegian 
Institute of Technology at Trondheim, and private industry.“ Plans 
call for early construction of & chain-reacting atomic pile approxi- 
mately the same size as the first one at Chalk River, Canada. "The 
principal materials to be used—uranium and heavy water—are both 
available in Norway.* A small uranium mine was opened in 1946 
at Evje in Setesdal.* 

Sweden.—Limited quantities of uranium have been produced in 
Sweden;“ an annual output of 9 tons is planned to be recovered from 
3,000 tons of oil shale, but plans were only in the laboratory stage.“ 
Ultimately a much greater production seems assured, for the plants 
at Kvarntorp, Department of Orebro (formerly Narke), treat for 
extraction of oil about 3,450 metric tons * daily of shale, which con- 
tains 220 grams of uranium oxide per ton.“ A million tons of uranium 
are contained in Swedish shales—principally in oil shales averaging 
0.02 percent U—according to Joseph Eklund, of the Swedish Geo- 
logical Survey." Formation of a company, AB Atomenergi, with a 
capital of 3,500,000 kronor ($973,000), was proposed in 1947 by the 
Swedish Atomic Committee, of which Malte Jacobsson is president. 
It is planned that the Government would provide 57 percent of the 
capital. 'The first task of the new company would be to design and 
build an experimental plant for the liberation of atomic energy. 
Later a plant for production of atomic power and radioactive isotopes 
on an industrial scale would be erected.* A modern cyclotron lab- 

38 Mining and Metallurgy, vol. 28, No. 490, October 1947, p. 521. 

89 Chemical Age (London), vol. 58, No. 1490, January 31, 1948, p. 187. 
40 Chemical Engineering, vol. 54, No. 5, May 1947, p. 236. 

41 Chemical Age (London), vol. 58, No. 1494, February 28, 1947, p. 307. 
42 Chemical Age (London), vol. 59, No. 1535, December 11, 1948, p. 781. 
43 Oil, Paint and Drug Reporter, vol. 151, No. 19, May 12, 1947, p: 43. 


44 Mining Journal (London), vol. 229, No. 5858, November 29, 1947, p. 797. 
45 Schjanberg, E., before the Fuel Economy Conference, The Hague, 1947: Mining Jour. (London), vol. 
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oratory is being constructed by the Physico-Chemical Institute, 
headed by Prof. The Svedberg, at the University of Upsala. The 
plant, expected to be completed in 1948, will cost about 2,500,000 
kronor ($694,000), of which 2,000,000 kronor has been granted by the 
Werner textile concern, of Gothenburg; the Government is also assist- 
ing in the financing.” 

United Kingdom.—British organization for national security, as it 
existed in 1947, was directed by the Defense Committee, of which 
Prime Minister Clement R. Attlee was chairman. One of six sub- 
committees was the Ministerial Committee on Atomic Energy; this 
subcommittee was assisted by the Advisory Committee on Atomic 
Energy (Sir John Anderson, Chairman) from August 1945 to January 
7, 1948, when its dissolution, on the grounds that other bodies had 
ussumed its functions, was announced.” The Defense Committee in- 
cluded the Minister of Supply (John Wilmot), to whom were responsi- 
ble the Controller of Production of Atomic Energy (Lord Portal of 
Hungerford) and the Director of the Atomic Energy Research Estab- 
lishment (Prof. Sir John D. Crockcroft). 

About 900 men were employed in the spring 1947, at Springfields, 
near Preston, Lancashire, adapting a chemical factory to a plant for 
refining pitchblende concentrates and machining the resultant uranium 
metal into rods for use in atomic piles. Production was scheduled to 
begin in the fall 1947, and at peak operation 1,000 workers will be 
needed. Pitchblende concentrates totaling 2,599 metric tons 
(£1,060,000) were exported from the Belgian Congo to Great Britain 
in 1946 (none in 1945), according to press reports ? lacking official 
confirmation or denial. 

Construction of Britain's first chain-reacting atomic pile—begun in 
1946 at the Atomic Energy Research Establishment, Harwell, near 
Didcot, Berkshire—was hindered seriously by shortages of materials, 
fuel, and power and by prolonged bad weather,” yet it began opera- 
tion in the middle of August 1947. Known as “Gleep” (graphite 
low-energy experimental pile), the 100-kilowatt pile consists of several 
hundred tons of very pure graphite into which are inserted several 
tons of uranium metal.** It was designed largely by a group of New 
Zealand scientists working at Harwell; scientists of Great Britain 
were responsible for the production of pure graphite, uranium, and 
control instruments, and those of Canada rendered considerable 
assistance, particularly in testing the graphite. Engineering and 
constructional work was accomplished in 15 months by the British 
Ministry of Works and its contractors—W. E. Chivers & Sons, Ltd., 
and Mathew Hall & Co., Ltd. “Gleep” is to be used primarily for 
investigations in nuclear physics, but small quantities of radioisotopes 
were to be produced for biological research until the more powerful 
Harwell pile, under construction in 1947, came into operation in 

19 Chemical EDDIE, vol. 54, No. 5, May 1947, p. 232. 

60 Records and Statistics (supplement to the Economist (London), vol. 3, No. 53, Jan. 17, 1948, p. 42. 
8 Iron Age, vol. 159, No. 18, May 1, 1947, p. 152. 

82 Works cited in footnote 31. 


55 Mining Journal (London), vol. 229, No. 5843, August 16, 1947, p. 508. 
54 Chemical Age (London), vol. 57, No. 1465, August 9, 1947, p. 183. 
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1948.5 Plans were made for building several large atomic piles at 
Windscale Works, Sellafield, in the Lake district of West Cumberland. 
Construction of the first of these piles began in the latter part of 1947 
and is scheduled for completion in 1952; it is expected to cost £7,000,- 
000 and to have a power output of 75,000 kilowatts.* 

Estimates of the time to elapse before electricity generated by 
atomic energy will be available for public distribution were made in 
1947 by several British scientists, including Sir Wallace Akers," re- 
search director of Imperial Chemical Industries; Prof. P. M. S. 
Blackett,5 Manchester University; Prof. N. F. Mott,9? Bristol Uni- 
versity; and Prof. H. L. Pryce,? Oxford University. It is believed 
that a demonstration atomic plant for generating electricity can be 
operating in the United Kingdom within 5 years, that power stations 
of this type will begin to come into commercial use in 5 to 10 years, 
and that they will make a marked contribution to the power resources 
of the country within 20 years. 

A national radiochemical center was being operated at Amersham, 
Buckinghamshire, by Thorium, Ltd., acting as agent for the Ministry 
of Supply. The center processes, packages, and distributes radium, 
other natural radioactive substances, and artificial radioisotopes. 

The English Electric Co., Ltd., opened its Nelson Research Labora- 
tories November 5, 1947. Atomic research equipment installed at 
the Blackheathlane branch of the laboratory includes two Van de 
Graaff electrostatic generators (2 million and 5 million electron-volts, 
respectively) and a synchrotron (30 million electron-volts). Three 
similar-size synchrotrous were being built for the Atomic Energy 
Research Establishment and for the British Medical Research Coun- 
cil, and a 140-million-electron-volt synchrotron for the Clarendon 
Laboratory, Oxford University.” 


ASIA 


U. S. S. R.—Soviet work on atomic energy is probably centered in the 
Tuvinian Autonomous Region faccording tofone writer acquainted 
with the country.?! 
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AUSTRALIA AND NEW ZEALAND 


Australia.—New discoveries near the known autunite-torbernite 
deposits in the Mount Painter area, South Australia, some 400 miles 
north of Adelaide, appear to be highly promising. Other uranium 
reserves were uncovered by drilling and trenching at Radium Hill, 
near Olary, South Australia, about 70 miles west of Broken Hill.® 
Two parties of the Geological Survey of Western Australia, in coop- 
eration with the Commonwealth Bureau of Mineral Resources, 
sampled potential sources of radioactive minerals in 1947. The 
Council for Scientific and Industrial Research continued its work on 
the treatment of Mount Painter ore; the process developed involves 
acid-leaching torbernite from a manganiferous ironstone matrix and 
recovering the dissolved uranium by selective precipitation. The 
Council plans to collaborate with the University of Melbourne in 
conducting investigations of nuclear physics,“ and with the New 
Zealand Department of Scientific and Industrial Research in con- 
structing a low-energy chain-reacting pile in Australia or New Zealand. 

New Zealand.—Equipment was being assembled in New Zealand to 
develop methods of recovering uranium and thorium minerals as 
byproducts of gold dredging on the west coast of South Island. 
Small-scale production appeared to be possible but to be uneconomic 
unless the atomic-energy source metals attain higher commercial 
value, according to the annual report of the Department of Scientific 
and Industrial Research published August 27, 1947. Official con- 
sideration was given the possibility of erecting in New Zealand a small 
atomic pile, with a power level of 10 to 20 watts, to supply radio- 
active isotopes. The proposal was prompted partly by the fact that 
certain useful isotopes are so short-lived that they can be employed 
only in or near the country of production.® 

D Mining Journal (London), vol. 228, No. 5835, June 21, 1947, p. 367. 


& Metal Industry (London), vol. 71, No. 14, 1947, p. 413. 
* Chemical Engineering and Mining Review (Melbourne), vol. 40, No. 1, October 10, 1947, pp. 8, 9, 


-23. 
65 Beverstock, Roswell C., American Legation, Rept. 211, Wellington, Aug. 15, 1947; Rept. 208, November 


Vanadium 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


OTH output and consumption of domestic vanadium ore turned 
B upward in 1947, after having declined for three consecutive years. 
Imports of vanadium concentrates and vanadium-bearing flue dust 
were also greater than in 1946. The higher level of operation in the 
steel industry, coupled with purchases of vanadium oxide for the 
Government strategic stock pile, was chiefly responsible for the greatly 
accelerated activity in vanadium in 1947. 

Production of vanadium ore was 2,117,962 pounds (contained 
vanadium) in 1947, a gain of 66 percent over 1946. Colorado supplied 
1,912,158 pounds, or 90 percent of the total in 1947. 

Imports of vanadium concentrates (all from Peru) were 983,869 
pounds (contained vanadium) in 1947, a gain of 24 percent over 1946. 

Consumption of domestic vanadium ore was 2,236,215 pounds (con- 
tained vanadium) in 1947, an increase of 50 percent over 1946. 


Salient statistics of the vanadium industry in the United States, 1943—47 


. Pounds of vanadium contained 


1943 1944 1945 1946 1947 


Mine shipments of ores and concentrates ! | 5, 586,492 | 3,527,054 | 2,963,913 | 1, 272, 148 2, 117, 962 


Imports: 
Ore or concentrates. 00020... 2,052,620 | 1, 284,603 | 1, 550, 479 791, 057 983, 869 
Vanadium-bearing flue dust. .......... 64, 393 40, 171 20, 293 20, 931 71, 819 
Exports of ore, concentrates, and vana- 
dium oxide... .......... Llc cc c cL l.l 38, 180 6, 25 113, 927 6, 051 7, 661 
Consumption (domestic ores only). .......| 5,179,290 | 4,113,309 | 3,821,419 | 1,495, 839 2, 236, 315 


! Measured by receipts at mills and Government purchasing depots. 


DOMESTIC PRODUCTION 


The center of domestic vanadium-ore mining in the United States 
is the Colorado-Utah region. Small outputs are made in Arizona, 
Nevada, and New Mexico, and vanadium-bearing phosphate rock is 
mined in Idaho. The total output of vanadium in ore in the United 
States from 1910—the year of first commercial production—through 


1947 has been 46,533,000 pounds. , 
1217 
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Vanadium in ores and concentrates produced in the United States, 1938-47 ' 


Vanadium, Vanadium, 
Year pounds Year pounds 
nd EE 1, 613, 155 1943 eee a ts a EE 5, 586, 492 
| 0154? BEE EE 1, 984, 068 || 1944_..--.--------------------------- 3, 527, 054 
Lt EE 2, 162; 916 ek 2, 963, 913 
YT ee EME ORE RA 2 513,051 ECC RN 1, 272, 148 
1900. eee 4, 439,130 || 1947. 2,117, 962 


1 Data for 1940—47 are receipts at mills and Government purchasing depots. 


REVIEW BY STATES 


The accompanying table shows production of vanadium ore (in- 
cluding the vanadium recovered as a byproduct of phosphate-rock 
mining), by States, measured in terms of receipts at mills. 


Vanadium in ores and concentrates produced in the United States, 1943-47, 
by States 


Pounds of vanadium contained 


State ——— =P 

1943 1944 1945 | 1946 1947 
Colorado ule c uico ad a Lo 4,159,830 | 3,058,727 | 2,701,103 1, 912, 158 
EE EE 833, 680 287, 045 97, 572 48, 949 
Arizona, Idaho, and other States !________- 592, 982 181, 282 165, 238 156, 855 


5,586,492 | 3,527,054 | 2,963,913 | 1,272,148 2, 117, 962 


1 Includes Nevada, 1943; and New Mexico, 1943-44 and 1947. 


Arizona.—A small quantity of vanadium ore from Arizona was 
D to the mill of Vanadium Corp. of America at Naturita, Colo., 
in 1947. | 

Colorado.—Colorado maintained the position it has held for several 
years as the largest vanadium-producing State. Production was 
1,912,158 pounds (contained vanadium) in 1947, a gain of 85 percent 
over 1946. The United States Vanadium Corp. operated its mill and 
mine at Rifle throughout 1947. The Vanadium Corp. of America 
operated its mill at Naturita; the plant was supplied with ore from 
company mines and by purchases from producers in Arizona, Colo- 
rado, New Mexico, and Utah. 

Idaho.—The Anaconda Copper Mining Co. continued to recover 
vanadium in the form of “red cake” (vanadium oxide containing 
about 88 percent V,O;) from phosphate rock mined at Conda, Idaho, 
and treated at Anaconda, Mont. Production was 6 percent less in 
1947 than in 1946. 

New Mexico.—A small shipment of vanadium ore from New Mexico 
was made to the mill of Vanadium Corp. of America at Naturita, 
Colo., in 1947. 

Utah.—A number of mine operators delivered vanadium ore to the 
mill of Vanadium Corp. of America, Naturita, Colo., in 1947. 
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CONSUMPTION AND USES 


Consumption of domestic vanadium ore was 2,236,315 pounds 
( "ada vanadium) in 1947 compared with 1,495,889 pounds in 
1946. 

Vanadium is used in various forms; but about 90 percent is con- 
sumed as ferrovanadium in the manufacture of tool steels, engineer- 
ing steels, high-strength structural steels, nonaging rimming steels 
and special wear-resistant cast irons. Some ferrovanadium is us 
in welding-electrode coatings and as a deoxidizer, and some metal is 
utilized in magnets. Some vanadium oxide is also used in the pro- 
duction of tool steel. 'The largest uses for vanadium oxide and 
ammonium metavanadate are as catalysts, in glass and ceramic glazes, 
for driers in paints and inks, and for laboratory research. 

Complete data are not available on consumption of ferrovanadium 
and chemical compounds; but based on information furnished by 
identical companies believed to consume about 85 percent of the total, 
it is apparent that usage was about 25 percent greater in 1947 than 
in 1946. Consumption of vanadium in steel, which accounted for 
about 95 percent of the reported total, was 25 percent larger, and usage 
for other purposes was up 23 percent. 


Distribution of vanadium consumption by type of use, 1946-47, in percent 


Steel: Nonsteel: 
speed steel ............. 55.3 45.7 Alloy cast iron................ 1 (2) 

Other tool steel .............. 13.1 12. 7 Catalysts. ee 3.9 3. 5 
Other alloy steel 26. 7 36. 9 E | —___—_- 
Deoxidation and degasifica- Total nonsteel.............. 3. 4 3.5 
TON a Sees oes: 4 Undistributed 1.1 1.0 
Total steel.................. 95. 5 95. 5 Grand total .-..----------- 100. 0 100. 0 

1 Revised figures. 

3 0.04 percent. 


PRICES 


For many years vanadium ore has been quoted at 271% cents a pound 
of VO, This quotation, however, is without regard to the grade of 
the ore or the presence or absence of objectionable impurities—matters 
of importance to the refiners, inasmuch as they vitally affect recovery. 
Vanadium pentoxide (technical grade) was quoted at $1.10 a pound 
of VO, until late October, when it was raised to $1.20. Ferrovana- 
dium was quoted at $2.70-$2.90 a pound of contained vanadium (de- 
pending upon the grade of the alloy) from January 1 to September 
4, when it was advanced to $2.90—$3.10. | 


FOREIGN TRADE! 


Inports of vanadium concentrates (all from Peru) were 983,869 
pounds (contained vanadium) in 1947, a gain of 24 percent over 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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1946. Flue dust containing 71,819 pounds of vanadium was received 
from Curacao in 1947, compared with 20,931 pounds in 1946. There 
were no imports of ferrovanadium or vanadium oxide in 1947. Vana- 
dium ore and concentrates enter the United States free of duty. How- 
ever, the rate of duty on ferrovanadium is 1214 percent ad valorem 
and on vanadic oxide, anhydride, salts, and compounds and mixtures 
of vanadium 40 percent ad valorem. 


Vanadium ore or concentrates and vanadium-bearing flue dust imported for 
consumption in the United States, 1946-47, by countries 


1946 1947 
Class of material and country Pounds Pounds 
Value Value 
Gross Vanadium Gross Vanadium 
weight content weight content 
Ore or concentrates: Peru....... 2, 784, 319 791, 057 $390. 077 | 3.274, 548 983, 869 | $448,076 
Vanadium-bearing fiue dust: 
Curacao (N. W.I.J)........... 97, 750 20, 931 13, 480 143, 124 71, 819 15, 483 


Vanadium ore or concentrates imported for consumption in the United States, 


1938-47 
Pounds Pounds 
Year e Value Year E Value 
Gross Vanadium Gross Vanadium 
weight content weight content 
1938. .........| 19, 962, 880 1, 384, 320 $891, 475 1943... 22, 117, 131 2, 052, 620 $1, 080, 150 
1939__.__.___- 31, 387, 722 2, 132, 548 991, 511 1944... 4, 247, 490 1, 284, 603 633, 719 
1940..........| 45, 102, 004 2, 574, 951 1, 216, 705 1945. .....-- 8, 776, 328 1, 550, 479 725, 362 
1941.......... 24, 645, 686 2, 138, 608 1. 012, 991 1946... ...... 2, 784, 349 791, 057 390, 077 
19042. ......... 36, 492, 268 2, 422, 376 ], 274, 483 bi — ese 3, 274, 548 983, 869 448, 076 


Exports of vanadium ore and concentrates were 7,661 pounds (con- 
tained vanadium) valued at $15,788 in 1947, compared with 6,051 
pounds valued at $40,541 in 1946. The 1947 exports comprised 7,168 

ounds to Canada, 487 pounds to Hong Kong, and 6 pounds to India. 
Koap of ferrovanadium were 178,198 pounds (gross weight) valued 
at $266,040 in 1947 compared with 113,058 pounds valued at $161,289 


in 1946. 
WORLD REVIEW 


World production of vanadium ores is limited almost entirely to 
four countries—Northern Rhodesia, Peru, South-West Africa, and 
the United States. Since 1938, output from these sources has ranged 
from 1,400 to 4,400 metric tons, and since 1941 the United States 
has been the leading producer. 

Vanadium has also been recovered commercially from phosphate 
rock, iron ore, chrome ore, magnetite beach sands, caustic-soda solu- 
tion employed in Bayer process of refining bauxite, naphtha soot 
collected from the smokestacks of ships and industrial plants, and 
vanadiferous ashes derived from asphaltites. Complete information 
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on vanadium production from these sources is lacking; however, 
a large quantities were recovered, especially during World 
War II. 

Vanadium was one alloying element produced in Germany in suffi- 
cient quantity for its needs in World War II. A wartime regulation 
required that vanadium be recovered from iron ores; and, chiefly 
as a consequence, the production of vanadium in Germany was re- 
ported to have risen from about 1,400 metric tons a year at the begin- 
ning of the war to 2,916 and 3,233 tons, respectively, in 1943 and 1944. 
The vanadium is recovered from the slag by special methods that 
undoubtedly must make the metal expensive in man-hours. 

During World War II the beach sands of Japan were processed by 
concentration and chemical treatment to recover vanadium. The 
quantity of vanadium so recovered has not been reported. 

Appreciable quantities of vanadium are recovered from naphtha soot 
collected from the smokestacks of ships and industrial plants. The 
exact quantity recovered from this source is not known, but 377,635 
pounds (contained vanadium) were imported into the United States 
during the 6 years 1942-47. 

Comparatively small quantities of vanadium in the form of vana- 
dium pentoxide are recovered in the United States as byproducts of 
phosphate rock mined in Idaho and imported chrome ore. Some 
vanadium is also recovered in the United States from flue dust and 
boiler scale. | 

Because complete information on the quantity of vanadium re- 
covered as byproducts of iron ore and other raw materials is lacking, 
it is not possible to determine the world production of vanadium from 
all sources. Consequently, the accompanying table reflects only the 
production of vanadium in ores and concentrates for the countries 
listed, plus the quantity recovered in the United States as a byproduct 
of phosphate rock. 


World production of vanadium in ores and concentrates, 1938-47, in metric tons 
[Compiled by B. B. Mitchell] 


Country 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 


ATPODLIS coe A WE I5 L.. E Oins eai (1) (1) (1) (1) 
NICO) ecb coe adele cee 10] 80 32 (4). EE A A A site EA 
Northern Rhodesia..................... 374 | 384 | 368 | 342 | 388 | 426 | 254 | 219 68 56 
A A 826 [1,016 |1, 214 {1,017 [1,010 | 847 | 514 | 688 | 322 437 
South-West Africa--------------------- 557 514 | 428 269 453 577 | 385 420 | 419 275 
United States (ehipnmentsei? 732 | 900 | 981 |1, 140 [2,014 |2, 534 |1,600 |1,344 | 577 961 
Total EEN 2, 590 |2, 909 |3, 024 |2, 774 13,865 |4, 384 |2, 753 |2, 671 |1,386 | 1, 729 


1 Figure not available. 

2 Less than 1 ton. 

3 Includes also vanadium recovered as a byproduct of phosphate-rock mining. 

4 Total represents data only for countries shown in table and excludes vanadium in ores produced in 
French Morocco, Spain, U. S. S. R., and Argentina (1944-47), for which figures are not available; also ex- 
ee om the total are the quantities of vanadium recovered as byproducts from other ores and raw 
materials. : 


Northern Rhodesia—The vanadium operations of the Rhodesia 
Broken Hills Development Co., Ltd., were suspended from March 
1946 until the latter part of 1947; as a consequence, production in both 
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years was the smallest since 1934. Outputs were 108 and 131 long tons, 
respectively, in 1947 and 1946, averaging 91.5 percent V;O;, compared 
with 424 tons averaging 90.65 percent V20;, in 1945. During the 
period of operation in 1946 the feed to the gravity plant was 8,066 
short tons of vanadium-bearing laterites from old dumps; feed to the 
leach plant was 3,915 short tons assaying 4.40 percent V;O;, and the 
— was (7.3 percent and the acid factor 13.2 pounds acid per 
pound fused vanadium pentoxide produced. 

Peru.—The famous Mina Ragra mine of the Vanadium Corp. of 
America in the Andes near Ricran, Department of Junin, has been an 
important source of vanadium since 1907, when production was begun. 
From 1938 to 1940, inclusive, and in several earlier years, Peru pro- 
duced the most of any country in the world. Since 1941, however, its 
production has been surpassed by that in the United States. Dimin- 
ishing supplies of high-grade shipping ore in Peru have been accom- 
panied by substantial declines in output and as a consequence the 
average annual production dropped from an average of 1,017 metric 
tons during the 5 years 1938-42 to 562 tons during the 5 years 1943-47. 
Output in 1947 was 781 tons of VO and comprised 776 tons in con- 
centrates and 5 tonsin ash. The vanadium deposits of Peru have been 
described ? in detail. 

South-West Africa.—Several deposits of vanadium have been worked 
in the Grootfontein district, where the ores occur in pipes or mud 
pockets in the dolomite. Because of lack of demand, only the Abenab 
mine of the South-West Africa Co., Ltd., which produces concentrates 
containing 18 to 20 percent V.O;, was worked in 1946 and 1947. Out- 
put was 2,613 long tons in 1947 compared with 3,880 tons in 1946. 

The former German-owned Tsumeb mine, which produced vana- 
dium for export to Germany before World War II, is reported to have 
been acquired by the Newmont Mining Corp. of New York, in associa- 
tion with American Metal Co., Ltd.? and others. A shipment of 
copper-lead ore obtained from surface dumps was made in 1947. It 
has been announced that £1,000,000 will be spent to dewater the mine 
and reequip the property. 

2 Larson, C. B., and Welker, K. K., Vanadium Resources of Peru: Bureau of Mines 


r , 
Mineral Trade Notes, vol. 25, No. 1, Special rds 16, July 1947, 58 pp. 
3 Engineering and Mining Journal, vol. 148, No. 9, September 1947, p. 137. 
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GENERAL SUMMARY 


ESPITE work stoppages due to labor strikes and power difh- 
D culties that caused some loss of output, domestic smelters estab- 
lished a peacetime record for the production of slab zinc in 
- 1947. Output from domestic and foreign ores increased 11 and 9 per- 
cent, respectively, and the production of redistilled slab zinc rose 34 
percent to reach the highest level on record. Domestic mine output of 
recoverable zinc also increased in 1947, and the production of the 
combined Western States was at a record high. | 

A 10-percent gain in imports of zinc in ores and concentrates was 
more than offset by a 31-percent drop in slab zinc imports. Exports 
of slab zinc were nearly three times greater than in 1946. Despite the 
increase in smelter output, the total produced plus net imports was 
insufficient to balance consumption, with the result that producers' 
and consumers’ stocks were sharply reduced during the year. Gal- 
vanizing continued to be the principal use of slab zinc, followed by 
zinc-base alloys and brass products. 

Prime Western grade slab zinc was quoted throughout 1947 at 
10.50 cents per pound, f. o. b. East St. Louis, the highest quoted price 
since 1917. 

! This report deals primarily with the smelting branch of the industry. Full details of zinc mining are 


given in the various State reports of this volume. As some zinc ore is used directly in the manufacture of 
zinc pigments, see also the chapter on Lead and Zinc Pigments and Zinc Salts. 
1223 
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The zinc industry operated comparatively free of Government con- 
trols in 1947. Priorities Regulation 32, limiting manufacturers’ in- 
ventories of all grades of slab zinc, ended April 1; regulations require- 
ing a license for the exportation of slab zinc and zinc semimanufac- 
tures remained operative throughout the year. 


Salient statistics of the zinc industry in the United States, 1938-42 (average) 


and 1943-47 
| | 
1938-42 
(aver- 1943 1944 1945 1946 1947 
age) 
Production of primary slab zinc: 
By sources: 
From domestic ores...... short tons.. | 559,922 | 594,250 | 574,453 | 467,084 | 459, 205 510, 058 
From foreign ores....._._______- do....| 108,627 348, 059 204, 840 297, 477 269, 057 292, 437 
668, 549 | 942,309 | 869,302 | 764,561 | 728, 262 802, 495 
By methods: 
Electrolytic..... OD percent of total. . 26 35 37 35 39 37 
Distlled LLL. do.... 7 65 63 65 61 63 
Production of redistilled secondary slab ) 
ane. short tons_.| 48,731 48, 215 49, 037 49, 242 44, 516 59, 542 
Stocks on hand at primary smelters Dec. 
ES as o short tons..| 73,432 | 168,777 | 233,044 | 254,692 | ! 175, 513 67, 046 
rice: 
Prime Western at St. Louis: 
Average for year... cents per pound.. 6.36 8. 25 8. 25 8. 25 8. 73 10. 50 
Highest quotation._____________ do.... 8.25 8.25 8. 25 8. 25 10. 50 10. 50 
Lowest ouotation -----_-_. do.... 4. 00 8. 25 8. 25 8. 25 8. 25 10. 50 
Yearly average at London........ do.... 3.97 4.63 4. 63 5.18 7. 75 12. 58 


Mine production of recoverable zinc 
. short tons..| 656, 546 744, 196 718, 642 614, 358 574, 833 637, 608 
Tri-State district (Joplin) 


percent of total. . 35 27 26 23 24 17 
Western States -222222222222 do... 35 43 46 48 48 54 
Other do 30 30 28 29 28 29 


World smelter production of zine 
short tons. 1, 848, 800 |2, 028, 300 |1, 791, 500 ua 300 |1, 549, 600 | 1, 741, 900 


1 Revised figure. 
RESERVES 


The following information on reserves of zinc in the United States 
was prepared by the Bureau of Mines and Geological Survey and 
published in hearings before a Subcommittee of the Committee on 
Public Lands, United States Senate, Eightieth Congress, first session 
1947 (pp. 808-810). 


Few reliable figures are available on the total reserves of zine in different 
zine districts in the United States. The largest mining companies for the most 
part keep their figures confidential, and because of inherent complexities in 
the form and grade of the ore bodies the reserves cannot be even roughly ap- 
proximated by anyone who does not have access to company maps and assay 
data. Furthermore the usual practices of developing ore only 1 to 5 years 
ahead means that the company figures, even when available, generally show only 
the measured and indicated ore, making no reference to ore that may be inferred 
in geologically favorable but unexplored ground. 

The following table summarizes the estimated reserves of known zinc-bearing - 
areas of the United States in two classes, depending on whether the material 
can be mined (a) under technologic conditions similar to those in 1944; and (b) 
under possible future conditions. Reserves that could be mined under technologic 
conditions obtaining in 1944 are subdivided into (1) reserves that could be mined 
under normal economic conditions as reflected in the price of zine in relation to 
production costs (6-cent zine in the 20-year period from 1921 to 1940); (2) ad- 
ditional reserves that could be mined only under more favorable economic con- 
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ditions, assuming a cost-price spread somewhat better than normal; and (3) ad- 
ditional reserves that become available only under abnormal conditions similar 
to those of 1942-44, wherein prices of 1334 to 161% cents for zinc and 914 to 12 
cents for associated lead were received by operators of deposits of this class. 


Estimated zinc reserves of the United States as of January 1944 


[In short tons of metallic zinc] 


Measure ue indi- Inferred ? Total ? 


Gross con- | Recover- | Gross con- | Recover- | Gross con- | Recover- 
tent in able con- tent in able con- tent in able con- 
ground tent 3 ground tent 3 ground tent 3 


Zinc in deposits that could be 

worked under technologic 

conditions similar to those 

in 1944: 

1. Under normal  eco- 
nomic conditions 4....| 6,957,000 | 5,400,000 | 7,500,000 | 5,800,000 | 14,400,000 | 11, 200, 000 

2. Additional, under 

somewhat more fav- 

orable economic con- 


ditions............... 1,961,000 | 1,500,000 | 3,300,000 | 2,500,000 | 5,300,000 4, 000, 000 

3. Additional, under 
emergency prices. ..... 1, 295,000 | 1,000, 000 900, 000 700,000 | 2, 200, 000 1, 700, 000 
a AAA 10, 213,000 | 7,900,000 | 11,700,000 | 9,000,000 | 21,200,000 | 16, 900, 000 


Zinc in deposits workable 
under possible future tech- 
nologic or industrial con- 
ditl0lls-..—-——— se deseas 3, 721,000 |------------ 400, 000 |.........-.- 4, 100, 000 |...........- 


1 This includes individual estimates of measured and indicated ore in some properties where such ore is 
known, but for which the tonnage figures are unavailable. 

? Figures rounded. 

3 Milling and smelting losses are considered to be roughly 23 percent. 

4 Price equivalent to 6 cents per pound and prewar costs. 


About 14,400,000 short tons of zinc—measured, indicated, and inferred— 
is in ore or tailings that can be worked under normal economic conditions; 
about 77 percent of this zine (11,200,000 tons) is recoverable. This zinc must 
compete with imports of foreign ores, but all of it probably will be available 
in time. About 5,300,000 tons more is in ore that should be workable under 
more favorable economic conditions. The zine in high-cost camps and in some 
slag piles at lead smelters, considered available only at the higher wartime 
premium prices, is believed to be only slightly more than 2,000,000 tons. Zinc 
in pyritic deposits and in most slag piles constitutes the material that would 
be available only under improved technologic conditions. 

The estimate of reserves includes a considerable tonnage of low-grade ore in 
the Tri-State region that can be mined under the premium prices of 1944; but 
because of underground water, parts of this reserve may be lost forever if the 
district remains idle for any appreciable time before this ore is extracted. 


DOMESTIC PRODUCTION 


Statistics on zinc production are compiled both on a mine basis 
and on a smelter basis. The mine-output data, based upon the zinc 
content of ores and concentrates produced (adjusted to account for 
average smelting losses), are the most precise measure of zinc out- 
put from year to year. Smelter production of slab zinc presents a 
more accurate figure of actual zinc recovery but usually differs from 
the mine figure owing to overlap or lag between mine shipments and 
smelter receipts and treatment of ores and concentrates. Over a 
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period of years, however, these variations tend to balance within the 
limits of statistical error. 


MINE PRODUCTION 


The general absence of labor strikes in 1947 as compared with 1946, 
an improved mine and mill labor supply, and the highest annual price 
for Prime Western grade zinc since 1917 combined to boost domestic 
mine production of recoverable zinc (including that recovered as zinc 
pigments and salts directly from ore) 11 percent over the 1946 output. 

Zinc mining is centered largely in five areas—the Tri-State area 
of southeastern Kansas, southwestern Missouri, and northeastern 
Oklahoma; Tennessee-Virginia; Sussex County, N. J.; St. Lawrence 
County, N. Y.; and the Western States (principally Idaho, Arizona, 
Montana, New Mexico, Utah, Colorado, Nevada, and Washington, in 
descending order of productivity in 1947). 

Mine production in the combined Western States gained 27 percent 
over 1946 to reach the highest point in mining history. About 54 per- 
cent of the total domestic mine output of zinc in 1947 (48 percent in 
1946) was produced in the Western States. Idaho continued to be 
the largest producer of zinc in the United States. More than 95 per- 
cent of the Idaho zinc output in 1947 came from the Coeur d’Alene 
region; zinc-lead ores and old tailings concentrated yielded 92 percent 
of the total zinc. Among the Western States, Arizona continued in 
second place, as zinc production reached a new record high for the 
eighth consecutive year. About 60 percent of the Arizona total zinc 
came from the Warren (Bisbee) district, in Cochise County; zinc-lead 
ore represented 89 percent of the total production. New Mexico out- 
put, the highest since 1944, increased 22 percent in 1947. Nearly 87 

ercent of the total production came from mines in the Central district, 
Geant County; zinc ore yielded 90 percent of the total zinc produced. 
The mine output of zinc in Montana increased 172 percent in 1947 
and was the largest in any year since 1942. Zinc-lead ore comprised 
96 percent of Montana’s zinc in 1947 and 2 percent was from zinc 
ore and old slag. Utah zinc output rose to the highest level since 1943. 
Zinc-lead ore concentrated supplied 87 percent of the total zinc in 1947 
and zinc slag fumed most of remainder. Zinc production in Colorado 
Increased 7 percent in 1947; zinc ore yielded 62 percent of the State 
total zinc and zinc-lead ore, 28 percent. Nevada zinc output declined 
25 percent. About 85 percent of the 1947 total production was mined 
in the Pioche district, Lincoln County; over 98 percent of the zinc 
recovered was from zinc and zinc-lead ore. 

Mine production of recoverable zinc in Arkansas, Kansas, Missouri, 
and Oklahoma decreased 21 percent. Output in the Tri-State dis- 
trict, which totaled 109,338 tons in 1947, dropped precipitously after 
the Premium Price Plan expired June 30. Production from July 
through December represented only 32 percent of the total 1947 Tri- 
State output. ` 

The total production in States east of the Mississippi River increased 
12 percent in 1947; zinc output from this region accounted for 29 
percent of the total domestic output. 
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Mine production of recoverable zinc in the United States, 1938-42 (average) and 
1943-47, by States, in short tons | 


1938-42 
State (average) 1943 1044 1045 1946 1947 

Western States and Alaska: - 

1 A IN ee ERR Pam mcer. A qe AS 
ATOM oca esas be Seed ee ee eL 12,599 | 19,677 | 29,077 | 40,226 | 43, 665 54, 644 
WË MT APA ee Bi tele be 228 : 8, 455 9, 923 6, 877 5, 415 
COORG AA ie eee ie oe 11,876 | 44,094 | 39,955 | 35,773 į 36,147 38, 745 
E A A A AI , 704 86,707 | 91,372 | 83, 463 71, 507 83, 069 
MONTADA: discado tias il 42,331 | 37,606 | 36,127 | 17,403 | 16,770 45, 679 
Nevada. EE 0,466 | 13,647 | 20,699 | 21, 457 , 640 16, 970 
New MeXICO Zeie eeocnccuco eene men eIc ; 59, 524 | 50,727 , SCH 36, 103 44,103 

FOP EE PAN We ese MAA O EN eet 
South Dakota. oe. 23 46 AO INN NR 19 
Ey <: EE EE, PME SA NEC TEM 44 22 
EE 39,913 | 46,896 | 38,994 | 33,630 | 28,292 43, 673 
Washington........-.....-.....--------------- 12,362 | 12,203 l, 11,693 | 11,329 13, 800 
229, 948 | 322, 256 | 327,366 | 293, 864 | 273,383 | 346,165 

West Central States: E € 

PEHUSBS. 22952 c6 ta ee 220 06 1 8 18 
KANSAS ——X——  — 65,201 | 56,944 | 63,703 | 48,394 | 47,703 41, 497 
¡ECT EES 19,270 | 30,413 | 36,626 | 22,175 | 22,234 | 17,074 
Oklahoma. eebe AS 145,870 | 114,085 | 91,449 | 69,300 | 69, 552 51, 062 


ee | Sees | eS | orc cd i d 
— Te d oe | ES | | cee | eene Ror PD 


A Aua i naa E 4,748 | 5,851 7,262 | 8,310 | 8,798 10, 073 
ECG y APA A 669 931 341 182 314 
MA AA AA 90,757 | 92,864 | 80,288 | 81,392 | 64, 454 76, 871 
New York............ ec. LcLcLcl le lees 37,170 | 46,000 | 35,541 | 24,978 | 32,515 | 34,116 
AAA sake cease Sorel 5,424 | 41,766 | 40,831 24, 614 31, 212 
— — MONEO 21,327 | 18,603 | 19,667 | 16,075 | 16,905 16, 788 
WISCONSIN << occ cinc iniciarte , 88 14,387 | 15,549 | 15,561 | 14,276 12, 224 


mA | eee | AA | ra | as | AAA 
AAPP | ES | AAA AAPP | as fl A SERED 


Mine production” of recoverable zinc in the United States, 1941-47, by months, 
in short tons 


Month 1941 1942 1943 1944 1945 1946 1947 

[AL AA AO 60, 67, 289 66,304 | 56,745 | 51,870 55, 036 
Ig. o, fos 55, 627 | 03, 55,634 | 65,253 | 50,901 | 47,968 51, 770 
201] mM 61,184 | 69,415 | 62,540 | 68,219 | 56,344 | 51, 177 55, 874 
AA eee Ee 62,555 | 68, 521 | 66,072 | 64,496 | 51,663 | 47,972 58, 447 
EE 61,852 | 68,871 | 59,620 | 63, 292 655 59, 098 
lr EE ,030 | 64,540 | 60,626 | 59,648 | 52,429 | 42 966 62, 121 
AA S 60,950 | 63,253 | 60,036 | 56,710 | 47,686 | 33,737 47,719 
O EE 63,973 | 61,671 | 61,423 | 60,259 | 46,694 | 46, 567 85 

ec o EE 63,453 | 57,702 | 63,621 | 53,362 | 47,664 | 49,030 47, 608 
A A AA ,284 | 61,164 | 64,999 | 54,293 | 52,029 | 52, 191 51, 506 
November-.-.....--....--------------- 62,038 | 58,892 | 66,652 | 54,527 | 51,515 | 50, 574 48, 976 
December..........-..---.--.--------- 67,346 | 63,023 | 64,175 | 52,279 | 46,604 | 52,126 50, 598 


SSeS | EO | See | Ge | qe | ED | eegeggegeegemeegeeeegeeeech 


1 Monthly data for 1941-44 are based largely on smelter receipts, whereas those for 1945-47 represent actual 
mine output. Monthly figures have been adjusted to final annual mine-production totals. 


The 25 leading zinc-producing mines in the United States in 1947, 
listed in the following table, yielded 55 percent of the total domestic 
zinc output. 


1947 


MINERALS YEARBOOK, 


1228 


POUT. JE a ree 09 3utpugej Y 3un[euig SINO] 98 ^77 JO MN IJBIS TAL, rr Aaf DH 19318 M 


Od. jt eee “diog 3upurj[ uueqp yonyyeyg Ir IN a eee sa BUG dI fee eg SULY Uol 
gus o (oe er O eee eurJN Á9IBA AIM Ir EPSON e are Sees e CU (A E ee ee ee Miser E ME AMLA ALT 
“OUIZ |^" 00 9UIZ AOSIOL MON ‘UOISIAIG, DUIZ BTIdUIG Ironman MON Ire: PICS Y A ea STE dnolg eurjq 19A0UBH 
"PRO]-DUIZ ^7 77777077770770770777 09 3U13[9018 P pee 'ourZ UBOLIOMIY |777 uojdUIQSe A Ir OUI[BJOTAL |77777777 MOLA PUBIE) 
"ae[s 9UIZ |7700 3U17819JU49900) A 3ururJA UBAITING 7p IITH Jexung |^7777777777 15111:103 [55-75 9*9 NIS ge E BYOIA | 777 duinq 38g 193/9018 Inn 193ung 
'eeroutZ | 7777777770070700000777 09 3urturjy Iddo epuooeuy lc BUBJUOJAL | "77^ (933ng) AVA uwung | 7777777000000000000000007000070707 BUN 
TOC. O ee ea 00 uoneo[dxg [esIeATagQ Ir Oe il ATUM ny a alt OD re DA ee iP MC dnoig 9[qtg -SIAe(qT 
QUIZE ra en oe ee es 9essouuo JO ‘OD OUIZ uteonjeuny Ir" "77eesseuug], (E eesseuue] ulejse |^ 777700000700000000000000007 T[9SSBIO 

ENEE A A AO 09 3umurJN Áeupig |^^77777777777 Dp: a DE Tm See Op" coeur m eM EE Á9UpIS 
1 EREE OD Sunpeuig P JUUN [eEJOpod | ^77 Oep | "707700707007 BALA IT 9384 

"OCH Zut 

*PBo[-OUIZ | -UIW ISIM "um “OD uoronpew S[929]N Poulquiog |77777777777 POPPONESSET ae rer ee 101% | "77777777777 dno13 s[8)9]1 peulquio;) 
O AA AS 0D peeT udesof'jg | ^" ^" XIJO0AX MIN] Ir" AJUNOD 99U9IA'] “YQ | 777777777770000700007000000000007 SPIBMPAH 
Od Je eosseuue, JO *0) DUIZ UBOTIOUIW |7777 eessouuey, | ^^^ 777777777 eossouuoa], ulojSe? | TT TT TT TT TT TIT TT” Z ON JO9SBIA 
Od ee oo BUMIN Y suUTUgeY “GUISOS ^ 89'0 | 777777777 OD aa vetere A te que UA 1 A E -dn013 ott PIBÁBE 
a A a e ere diog Jeddo;) 3300euueqw |^777777777777 Op res ea NR SEE Or pie E OPIBMSO 
EIERE Wer Ee 09 suyUgeY P 3ureurg UBILIQUIY |7777- OXI W MON] [^7 777777707700000000000077- [€31H07) fees dno13 30H punoip 

Luc ee ee ee tae re es re gee oo uuy UBATIING |^ ^^ ^ OYBPT | "77 Jun | ee - 1838 
RAIER 00 9UIZ Áesiof MON OU, Ir" SIUIMILA-| oo roto me SUR e[uIAunsny |7777777777777777777077777777077 -epriAumnsny 
*QUIEZ |^7777777777 02 9UIZ Á&es1ef MIN] *uoISTAIq. D9UIZ onday |777777777 OPBIOJOD) |^7^77^777777777077900707777 HI Petunia ene oe ee EUM 9138H 

SEE: CC ORTE 09 sup 2» 3UTUYOYH 'dunpeug '9'01| 7 wi o (ueqg2Surg) UTBJUMOTAL 399M | 777577777 31e'[ pus se3e3g parun 
TOC] ep ORI OUI en ee S TUN UTE cep E 09 Peto] udesof 99 | ^^'^ XJ40X MON | 777777777777 AJUNOD eQUOIAS'T “4G | 77777777007007000000000007000700000707 jeui[eg 
KU NNMERO PS 09 3UTUTJA Jeddo?)) epuooeuy Ir esueywoyy | "^"^^ (933ng) Á9[I€A 3Turumg |7777777770070700007007077077007077 SOUT, INg 
A) IAN EE M D eim d diop eSpoq sdjeqg | ^^^ BUOZIIY |777777777777777 (eoeqsrg) UDIIB M [~~ TTT ee uoene 1eddog 
"OUDZ | river NEUE eI a en 00 9UIZ Áeslof MIN Seu] |^^ ^'^ ^^Aos1of MON | ser Eg IUSTI NEU es AOSIO£ MƏN Ir" [H 3U1[1998 put urpque,q 

310 JO IA J, 10}810dO 91018 | VIIISIG oul, 


jnd3no Jo 19p10 ur 'pGT UI So93*3S P9ITU( ƏY} ur SOUTW Zuronpoid-oujz Sulpvs, 9oAg-A3U9A L, 


m N OD HO Y b 000 


ed 
E 
c 
A 


ZINC | 1229 


Detailed information on the production of mines and districts in 
the United States may be found 1n the chapters of this volume dealing 
with the mine production of gold, silver, copper, lead, and zinc in the 
various States. 


Mine production of recoverable zinc in the United States, by districts that produced 
1,000 tons or more during any year, 1943-47, in short tons 


District State 1943 1944 1945 1946 1947 
Tri-State (Joplin region). ....... Kansas, southwestern Mis- |200, 514 |190, 270 |139, 274 |139,038 | 109, 338 
souri, Oklahoma. 

Coeur d'Alene region... ........- Td ADO: ocio ihe 79,634 | 85, 227 | 78,030 | 67,429 | 79, 251 
New Jersey...------------------ New Jersey................. 92, 864 | 80,288 | 81,392 | 64,454 | 76, 871 
Summit Valley (Butte)......... Montana 7,877 | 7,874 | 8,364 | 7,108 | 40,712 
Centralia. cocusinesncabasosiós New Mexico. ..............- 52,215 | 44,648 | 36,245 | 32,279 | 38,155 
St. Lawrence County........... New YOIK.. 22. 2- 46, 000 | 35, 541 | 24,978 | 32,515 | 34,116 
Warren (Bisbee)................ ATİZON8a.-------------------- 1,020 | 8,070 | 18,078 | 22,374 | 32, 546 
Eastern Tennessee !_.....-...... "Tennessee. 41,766 | 40,831 | 33,824 | 24,614 | 31,212 
West Mountain (Bingham).....| Uteab 23,405 | 19,151 | 14,670 | 7,503 | 20,446 
Red Clif —————— I Colorado. -ooooooooooo-- 28, 854 | 20,492 | 15,805 | 16,437 | 17,375 
Upper Mississippi Valley....... abit. _Tlinois, Iowa,? | 15, 539 | 17,242 | 19,318 | 18,344 | 17,077 

A isconsin. 
Austinville. 2. LLL. Virginia_.......-.----------- 17,139 | 18,257 | 16,000 | 16,905 | 16,788 
Pioche carac esce Ord cria 11,991 | 17,983 | 16,575 | 15,764 | 14,362 
Park City region................ Dita. cuero A 11,487 | 9,556 | 7,435 | 8,876 | 10, 956 
Metaline........................ Washington................. 9,292 | 9,236 | 7,794 | 7,685 9, 754 
Kentucky-Southern Illinois..... Kentucky, southern Illinois.| 5,630 | 5,910 | 4,735 | 5,044 5, 728 
Rush Valley and Smelter | Utah........................ 8,880 | 6,224 | 7,720 | 6,365 5, 642 

(Tooele County). 
Madealeng New Mexico. .............-. 5,290 | 4,474 | 3,044 | 3,474 5,013 
Big, Büg---.—-—: 09e 3 ce mes Arizona....................- 3,009 | 3,704 | 4,922 | 5,234 4, 991 
California (Leadville)........... Colorado.................... 5,512 | 7,984 | 7,419 | 5,996 4, 809 
rums all Papago, Twin | Arizong 1,390 | 5,170 | 3,697 | 3,948 4,727 

uttes). 

Ku, ENT E Colorado... E 971 | 1,483 | 2,142 | 2,490 4, 587 
TINC EEN A 2,330 | 3,450 | 2,928 | 3,710 3, 969 
Pioneer (Rico)...--------------- CGolorado. 3,652 | 4,557 | 3,920 | 3,435 3, 433 
Old Hat (Oracle)..-...-.--.------- AVIZONS 25250 de 2,450 | 2,521 | 4,750 | 4,235 3, 427 
COCNISG A lee A ee Sana ee 46 | 1,300 | 2,877 3,143 
Warm Springs.................. te EE 4,740 | 4,000 | 2,797 | 2,161 2, 791 
Northport. _.-----------------.- Wasbungton. 914 | 1,438 | 1,410 | 1,790 2, 788 
Campo Seco. ................... Sol AAA E 712 | 2,134 | 3,301 2, 350 
Upper San Mieuel Colorado.................... 1, 213 828 | 1,458 | 1, 2, 067 
Haro eege deier ATIZODS.. esc acea iwese 3,398 | 2,051 | 1,666; 1,128 2, 006 
Flat CreeK-..------------------- California... --------ooooo...- 229 | 1,532 | 1,714 | 1,926 1, 707 
'T'omiclhi:z:...ie-n ou wee eke CGolorado 343 431 430 440 1, 684 
Heddleston Montana.................... 953 | 1,529 | 1,878 | 1,516 ], 482 
AniMas-.------------------------ CGolorado 474 577 79 1, 590 1,310 
Breckenridge...................|....- A 231 318 723 | 1,110 1, 279 
Chelan Lake.................... Washington................. 1,930 | 1,074 | 2,419 | 1,730 1, 000 
Lait c do S hanc — 40 195 | 1,204 | 3,705 897 
Ve EE ATIZONG EE 1,542 | 1,046 684 486 857 
Smelter (Lewis and Clark Montana. 24,165 | 20,623 | 2,235 | 4,995 748 

County). 
Sheridan... orci E EE ik 519 | 1,053 861 785 527 
Patagonia -.------------------ ATİZONA.-------------------- 1,931 | 1,261 683 833 314 
Packer Creek. ooo. MONADA covers caca 1,001 | 1,389 254 |...... D 83 
Hunter Valley.................. California. .................. SDN 3,946 | 3,311 |..2- ess] 
Pioneer (Superior).............. NA eto ee 4,072 | 3,850 | 2,297 |----.---|-------- 
Yankee Hill.. -.---------------- California. .................. 407 | 1,444 | 1,251 |........|.--....- 
Livingston...................... Vgl ale TEE 1,456 | 1,410 rd lee eevee | siste ae 


! Includes very small quantity produced elsewhere in State. 
? No production in Iowa since 1917. 


SMELTER PRODUCTION 


During 1947, 21 primary zinc-reduction plants were in operation, 
of which 12 operated with horizontal retorts exclusively, 1 with both 
horizontal and vertical retorts, 3 with vertical retorts exclusively (1 
electrothermic), and 5 with electrolytic methods. 

Horizontal-Retort Plants.—The total number of retorts reported at 
active horizontal-retort primary plants in 1947 was 69,950, a 4-percent 
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decrease from the 73,240 retorts on December 31, 1946, at plants which 
operated during that year. Of the total retorts reported, 51,668 (74 
Zeep were in use at the close of 1947, compared with 54,272 (74 
percent) in operation at the end of 1946. 

Vertical-Retort Plants—Four vertical-retort continuous distilling 
plants operated during 1947. The St. Joseph Lead Co. operated its 
10 electrothermic units at Josephtown, Pa., at about 90 percent capac- 
ity throughout the year. Of the 66 vertical retorts at the remaining 3 
plants, 64 were in operation on December 31, 1947. 

Electrolytic Plants.—F ive electrolytic plants were in operation dur- 
ing 1947, as in 1946. There were 3,210 cells at the plants on December 
31, 1947, of which 3,176 (99 percent) were in operation; the number 
of cells at the end of 1946 was 3,210 (revised figure), of which 2,668 
(88 percent) were operating. 

Smelting Capacity .—lIrrespective of additions or subtractions of 
smelter recovery units, statistics on domestic smelting capacity vary 
from year to year owing to changes in metallurgical practices among 
the various plants. According to reports to the Bureau of Mines, 
the zinc-reduction plants in the United States on December 31, 1947, 
had a stated annual capacity to produce 998,087 tons of slab zinc 
under normal operating conditions, allowing for necessary shut-downs 
for repairs. is figure, which compares with a 1,067,800-ton report- 
ed capacity at the end of 1946, indicates that the 1947 output was 86 
percent of the capacity as compared with 72 percent in 1946. Hori- 
zontal- and vertical-retort plants operated at 88 percent of a stated 
599,502-ton capacity (73 percent of a 641,000-ton capacity in 1946), 
electrolytic plants at 86 percent of a 341,701-ton capacity (74 percent 
in 1946) , and secondary smelters at 66 percent of a 56,884-ton capacity 
(59 percent of a 44,400-ton capacity in 1946). 

New Construction.—During the latter part of 1947 additions to the 
capacity of two smelters were under construction. At the St. Joseph 
Lead Co. electrothermic plant at Josephtown, Pa., a project for ex- 
pansion of capacity to approximately 65,000 tons of slab zinc annually 
was scheduled for completion in the third quarter of 1948. In Idaho, 
the Sullivan Mining Co. installed an additional roaster and expects 
to install additional electrolytic cells during 1948 that will permit a 
capacity expansion of about 7,200 tons of slab zinc per year. 

Waelz Kilns.—The same companies listed as operating Waelz kilns 
in the 1946 chapter of this series, continued to do so in 1947. 

Slag-Fuming Plants.—The following companies operated slag-fuming 
plants in 1947 and produced impure zinc oxide which was further 
treated for the recovery of slab zinc: 

Idaho: | 

Bradley—Bunker Hill & Sullivan Mining & Concentrating Co. 
Montana: 
PN run Helena—Anaconda Copper Mining Co. 

Tooele—International Smelting & Refining Co. 
_ In 1947, these three plants treated 587,364 tons of hot and cold slag, 

which yielded 94,996 tons of oxide fume containing 56,025 tons of 
recoverable zinc. Corresponding figures for 1946 were 486,428, 75,385, 
and 41,566 tons, respectively. 
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The St. Joseph Lead Co. continued experimental operation of its 
slag-fuming plant at Herculaneum, Mo., in 1947 and recovered a small 
tonnage of slab zinc as a direct product of the operation that treats 
lead blast-furnace slag containing 12 to 16 percent zinc. | 

Retreatment of old slag accumulated at the El Paso (Tex.) smelter 
of the American Smelting & Refining Co. is scheduled to begin the 
later part of 1948, upon completion of the slag-fuming plant under 
construction during 1947. The plant, similar to those operating in 
Idaho, Montana, and Utah, is expected to produce monthly about 
2,000 tons of zinc oxide, which will be shipped to a horizontal retort 
plant for conversion into Prime Western-grade zinc. 

Active Zinc-Reduction Plants.—Except for the Hegler Zinc Co. smelter 
at Danville, Ill., and the American Zinc & Chemical plant at Lange- 
loth, Pa., which were closed in November and December, respectively, 
the list of primary zinc distillers as given in the 1946 chapter of this 
series remained unchanged in 1947. 


PRIMARY AND REDISTILLED SECONDARY SLAB ZINC 


The output of primary slab zinc in 1947, the greatest since 1944, 
increased 10 percent over the 1946 production. Although the use 
of foreign concentrates gained and the slab zinc produced from this 
source increased 9 percent, the ratio of zinc recovery from foreign 
concentrates to total primary zinc output remained virtually un- 
changed. Production from domestic ores and concentrates rose 11 
percent, thus terminating the downward trend in evidence since 1941. _ 

Production of redistilled slab zinc from zinc scrap increased 34 
percent in 1947 to the highest level on record. Of the 59,542 short 
tons of redistilled secondary slab zinc produced, 22,093 tons (37 per- 
cent) were derived from primary smelters and 37,449 tons (63 percent) 
were produced at secondary plants. Data on output of remelted 
secondary slab zinc are not included with those for redistilled metal. 
In 1947 the production of slab zinc recovered by remelting purchased 
scrap was 1,443 tons (8,212 tons in 1946). Zinc rolling mills and other 
large consumers of slab zinc recover large quantities of zinc from 
their own plant scrap; but such metal is not measured statistically, 
for it seldom enters the market as scrap. 


Primary and redistilled secondary slab zinc produced in the United States, 1943-47, 
in short tons 


Primary Le p 
: eludes zinc 

Year Redistilled recovered 

secondary by remelt 

Domestic | Foreign Total ) 

104] oscila Poet esis eee 594, 250 1 348 059 942, 309 48, 215 990, 524 
Ki TT ee EE EE 574, 453 1 849 869, 302 49, 037 918, 339 
Kr A A EE 487, 084 1 297, 477 764, 561 49, 242 813, 803 
Eegen NI 459, 205 269, 057 728, 262 44, 516 772, 718 
Kr EE EENS 510, 058 202, 437 802, 495 59, 542 862, 037 


1 Includes a small tonnage of foreign slab zinc further refined into high-grade metal in the United States. 
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DISTILLED AND ELECTROLYTIC ZINC 


Of the 1947 output of primary zinc, 63 percent was distilled, and 37 
percent was produced electrolytically compared with 61 and 39 per- 
cent, respectively, in 1946. 

The output of Prime Western-grade zinc increased 37 percent in 
1947 and was the largest since 1941. Production of Intermediate 
grade and Regular High Grade rose 14 percent and 6 percent, respec- 
tively. Output of Special High Grade increased for the second con- 
secutive year and was slightly more than 1 percent above the 1946 
production. Output of Selected grade dropped 6 percent to the lowest 
Jevel since 1941. Owing to the large supply of brass scrap available 
for the manufacture of brass products and a drop in demand for Brass 
Special-grade zinc, smelter output declined 19 percent. Of the total 
1947 production (comparable 1946 figures in parentheses), 37 percent 
(30 percent) was Prime Western, 28 percent (31 percent) Special High 
Grade, 22 percent (23 percent) Regular High Grade, 7 percent (10 
percent) Brass Special, 4 percent (4 percent) Intermediate, and 2 
percent (2 percent) Selected. 


Distilled and electrolytic zinc, primary and secondary, produced in the 
United States, 1943-47, in short tons 


CLASSIFIED ACCORDING TO METHOD OF REDUCTION 


Redistilled secondary ! 
Electro- A 


Y ear SE Distilled At pri- X€ second: 'l'otal 
mary ary smelt- 
smelters ers 
A reet REISEN eM 329, 902 612, 407 24, 385 23, 830 990, 524 
AG Leo elo A Lodi M e A 317, 388 551, 914 24, 673 24, 364 918, 339 
Är POS RCRUM een 269, 924 494, 637 21, 205 28, 037 813, 803 
Är EE 281, 295 446, 967 18, 408 26, 108 772, 778 
Är a EANET Na EE 295, 520 506, 975 22, 093 37, 449 862, 037 
CLASSIFIED ACCORDING TO GRADE 
Grade A Grades C and D 
y Gites |) OE E 
ear ; nterme- rime ota 
Special Regular : 
High Grade | High Grade | diate) | Brass | selectea | Western) 
(99.99% Zn) | (Ordinary) SP 

1943. .........-- 293, 168 303, 743 62, 700 82, 072 20, 445 228, 396 990, 524 
1944... ......-- 251, 210 251, 595 55, 928 54, 396 24, 396 280, 814 918, 339 
1945. 220, 241 191, 639 49, 106 75, 749 17, 367 259, 701 813, 803 
1946_.......___- 236, 184 180, 366 32, 294 75, 296 13, 697 234, 941 772, 778 
1947..........-- 239, 274 190, 429 36, 812 61, 104 12, 844 321, 574 862, 037 


1 For total production of secondary zinc see chapter on Secondary Metals—Nonferrous. 


PRIMARY SLAB ZINC, BY STATES 


Montana continued to be the leading producer of primary slab zinc 
in 1947; Pennsylvania and Oklahoma remained in second and third 
places, respectively. Of the States for which production figures may 
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be released, Illinois, Idaho, and Arkansas occupied the next three 
positions, in order of decreasing importance. Montana and Idaho, 
as usual, produced electrolytic zinc only, Illinois and Texas made both 
electrolytic and distilled metal, and all other States confined their 
operations to distillation alone. 

Some indication of the movement of foreign ores and concentrates 
within the United States is revealed when a break-down of the pro- 
duction of primary slab zinc from this source is considered. Of the 
292,437 tons of primary slab zinc of foreign origin recovered in 1947, 
smelters in Oklahoma accounted for 30 percent, Pennsylvania 25 per- 
cent, Montana 13 percent, Illinois 13 percent, Texas 11 percent, and 
West Virginia, Arkansas, and Idaho combined 8 percent. Of the total 
slab zinc produced from foreign ores and concentrates, 75 percent was 
recovered by distillation and 25 percent by electrolytic methods, com- 
pared with 54 percent and 46 percent, respectively, 1n 1946. 


Primary slab zinc produced in the United States, by States where smelted, 
1943-47, in short tons 


T Total 

Arkan- T Okla- |Pennsyl| BG. |———— — 

Year Idaho | Illinois |Montana : West 

sas homa vania Aree 

| Virginia!| Short 
tons Value 

1943222243 21645 m 35,704 | 41,129 | 221, 680 | 237,585 | 72,043 | 218,058 | 116,110 | 942,309 |$162, 076, 000 
1944... 31,350 | 36,562 | 155,362 | 224,391 | 107,364 | 206,315 | 107,958 | 869, 302 | 149, 520, 000 
1948. o o : 33, 124, 904 | 179, 251 | 106, 115 | 200,709 | 91,081 | 764, 561 | 131, 504, 492 
1946-22... 18,720 | 34,832 | 104, 002 | 186, 662 | 104, 125 | 178, 811 | 101, 110 | 728, 262 | 129, 630, 636 
1947 ............- 17,158 | 41,801 | 113,192 | 197, 453 | 128,398 | 193, 524 | 110, 969 | 802, 495 | 171,894, 429 


1 Includes Missouri 1943-44 and 1947. 
SECONDARY ZINC 


In addition to the redistilled secondary slab zine (unalloyed) 
already reported herein, some remelted slab zinc is produced, and 
a large quantity of secondary zinc is recovered each year in the form 
of alloys, zinc dust, zinc pigments, and zinc salts. Additional infor- 
mation on secondary zinc is given in the Secondary Metals— 
Nonferrous chapter of this volume. 


BYPRODUCT SULFURIC ACID 


Sulfuric acid made from the sulfur dioxide gases produced in 
roasting zinc blende (sphalerite) is an important byproduct of zinc 
smelting. To utilize a larger proportion of their acid-producing 
capacity, some plants also consume large quantities of native sulfur. 
The production of sulfuric acid at zinc-blende roasting plants in- 
creased 23 percent in 1947. 


831557—49——2 
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Sulfuric acid (basis, 100 percent) made at zinc-blende roasting plants in the 
United States, 1943-47 


Made from zinc blende !| Made from native sulfur Total! 
Vear — Value 1 
Short tons Value 2 Short tons| Value? | Short tons 
Average 
Total per ton 
¡e A 682, 926 | $8, 687, 148 120, 552 | $1, 533, 475 803, 478 |$10, 220, 623 $9. 88 
1944 22222 652,001 | 8, 344, 143 201, 109 | 2,573, 734 853, 110 | 10, 917, 877 9. 94 
1945... -222 610, 938 | 7, 944, 478 235, 594 | 3, 063, 603 846, 532 | 11, 008, 081 10. 10 
1946... 544, 529 6, 842, 541 160, 886 | 2,021, 696 705, 415 ; , 237 9.76 
1947 AAA 598, 703 | 8,001, 205 266,104 | 3, 556, 281 864, 807 | 11, 557, 486 10. 38 
1 Includes acid from foreign blende. 
1 At ¡average'of sales of 60? B. acid. 
ZINC DUST 


All previous records for production of zinc dust were broken in 
1947, the total output being 7 percent above the former high point 
reached in 1946. Zinc powder and blue powder are not included in 
the total produced; the zinc dust statistically reported is restricted 
to commercial grades that comply with severe specifications as to 
percentage of unoxidized metal, evenness of grading, and fineness of 
particles. The zinc content of the dust produced in 1947 ranged from 
95.00 to 99.70 percent and averaged 97.66 percent. Shipments of 
zinc dust, which totaled 29,986 tons—5 percent of which went to for- 
eign countries—were slightly lower than production; but as the 
difference was more than compensated by the quantity consumed at 
manufacturers plants (3 percent of output), producers' stocks de- 
creased from 1,384 tons (corrected figure) at the beginning to 1,156 
tons at the close of the year. 

The average price of zinc dust shipped to domestic consumers in 
1947 was 12.4 cents a pound compared with 10.6 cents in 1946. The 
raw materials used to manufacture zinc dust are reviewed in the 
Secondary Metals—Nonferrous chapter of this volume. Most of the 
production is from zinc scrap (principally galvanizers’ dross), but 
some is recovered from zinc ore, slab zinc, and as a byproduct of zinc 
refining. 

Zinc dust* produced in the United States, 1943-47 


Value Value 
Short | Short ~~ 
bic: tons Average Year tons Average 
Total per Total per 
pound pound 

Er isis 25, 990 | $5, 249, 980 $0.101 || 1946.............. 28, 574 | $6, 057, 688 $0. 106 
1944 ........- 26,511 | 5,408,244 ¿102 11-1047... eed 30, 602 | 7, 589, 296 , 124 
19415... irs 25, 877 5, 227, 154 . 101 


1 All produced by distillation. 
ZINC PIGMENTS AND SALTS 


The principal zinc pigments are zinc oxide and lithopone, and the 
principal salts are the chloride and sulfate. These products are 
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manufactured from various zinc-bearing materials, including ore, 
metal, scrap, and residues. Details of the production of zinc pig- 
ments and salts are given in the Lead and Zinc Pigments and Zinc 
Salts chapter of this volume. 


DOMESTIC CONSUMPTION 


According to reports from 670 plants, representing an estimated 
99 percent of the consuming industry in the United States, 786,360 
tons of slab zinc were put in process in 1947, a 2-percent decline from 
the 1946 total and 12 percent below the record level of 888,626 tons 
in 1944, Receipts at consumers’ plants in 1947 were 774,718 tons. 

Galvanizing continued as the principal use of slab zinc, and the 
quantity consumed for this purpose in 1947 was the greatest in the 
history of the zinc industry. Consumption of slab zinc for the manu- 
facture of brass products dropped sharply owing to an abundance 
of. brass scrap, which was used by the industry in lieu of new metal. 
The quantity of zinc used for zinc-base alloys reached an all-time 
high of 214,469 tons, a slight gain over the previous record of 212,211 
tons in 1946. 


Consumption of slab zinc in the United States, 1943-47, by industries, in short tons ” 


Industry and product 1943 1944 1945 1946 1947 
Galvanizing: 3 
Sheet and strip........................ 72, 233 119, 381 135, 383 113, 816 115, 147 
Wire and witrerope 37, 391 44, 350 46, 083 43, 667 49, 726 
Tubes and Gino 51, 023 50, 472 63, 163 62, 460 77, 238 
GUN GS enee 14, 549 14, 113 10, 014 10, 593 10, 467 
LB dor. CERAM NU RCM 78, 005 87, 075 82, 538 A 108, 749 


Sheet, strip, and plate. ................ 287, 962 6, 402 146, 375 66, 125 50, 212 
an E AO 66, 70, 970 ; 53, 387 4, 653 
d bilo A oe ne ke ed UKRAINE 24, 456 27, 725 21, 507 19, 173 15, 488 
Castings and billets. .................. 16, 851 16, 703 . 12,942 4, 776 3, 155 
Copper-base ingots. ..................- 20, 384 17, 174 9, 893 4, 379 7, 299 
Other copper-base products. ........... 2, 888 2, 953 1,361 1, 202 1, 540 
419, 079 381, 927 259, 377 149, 102 112,347 . 

Zinc-base alloy: 
Die castings............----.---------- 60, 115 76, 201 121, 966 206, 237 210, 214 
Alloy dies and rod... .................. 16, 067 8, 245 8, 286 5, 313 3, 802 
Slush and sand castings. .............. 143 75 584 661 453 
76, 325 84, 521 130, 836 212, 211 214, 469 
Rolled dne --..ooooooocccooncoooccoocoooo- 48, 529 76, 524 97, 589 92, 397 70, 680 
Zine oxide. ........--......--.------------- 11, 496 20, 198 18, 113 19, 170 18, 376 
Other eebe 
Wet batteries... .....................- 1, 807 2, 174 1, 790 1, 635 1, 462 
Desilverizing lead..................... 2, 178 2, 051 2, 095 1, 781 2, 687 
Light-metal alloys... .................. 1, 074 2, 047 1, 469 7 
Ei ue E i E 3, 3, 193 3, 861 4, 642 4, 405 
8, 147 9, 465 9, 215 8, 603 9, 161 
Total consumption 4... 816,777 | 4888,626 | 4852,311 | 4801, 242 786, 360 


1 Excludes some small consumers, but coverage is estimated at 97 percent in 1943, 98 percent in 1944-45, and 
99 percent in 1946-47. 
2 Includes zinc used in electrogalvanizing, but excludes sherardizing. ` i 
3 Includes zinc used in making zinc dust, bronze powder, alloys, chemicals, castings, and miscellaneous 
uses not elsewhere mentioned. ` 

4 Includes 6,982 tons of remelt zinc in 1944, 5,111 tons in 1945, 3,912 tons in 1946, and 3,577 tons in 1947. 


1236 MINERALS YEARBOOK, 1947 


The quantity of slab zinc consumed for rolled products in 1947 
dropped 24 percent below the 1946 figure. In addition to slab zinc, 
the rolling mills remelt and reroll the metallic scrap produced from 
their fabricating operations. The scrap so treated in 1947 amounted 
to 14,952 tons—a 20-percent decrease from the 18,670 tons processed 
in 1946. Purchased zinc scrap in the form of zinc clippings, old zinc 
scrap, and engravers’ plates totaling 3,050 tons were melted and rolled 
in 1947 (3,818 tons in 1946). Production of rolled zinc from slab 
zinc and purchased scrap was 71,197 tons, a decrease of 93 percent 
below the 1946 total, and the lowest output since 1943. Inventories 
of rolled zinc were 1,852 tons on December 31, 1947, compared with 
9,588 tons (revised figure) on the same date in 1946. In addition to 
the actual shipments of 51,533 tons of rolled zinc in 1947, the rolling 
mills processed 35,354 tons of rolled zinc (including that which was 
remelted and rerolled) in manufacturing 20,753 tons of semifabricated 
and finished products. 


Rolled zinc produced and quantity available for consumption in the United States, 


1946-47 
| 1946 1947 
Value Value 
Short KREE Short m 
tons Average tons Average 
Total per Total per 
pound pound 
Production: 
Sheet zinc not over 0.1 inch thick...| 27,088 | $8, 581, 082 $0. 158 20, 598 | $7, 357, 171 $0. 180 
Boiler plate and sheets over 0.1 inch 
THICK AAA ieee ou 1, 615 389, 904 . 121 1, 624 578, 853 . 148 
Strip and ribbon zinc !.............. 62, 350 | 16, 460, 388 . 132 47,837 | 15, 253, 466 . 164 
Foil, rod, and wire.................. 1, 595 624, 508 .196 1, 138 540, 770 . 238 
. Total rolled ne 92, 648 | 26,055, 882 . 141 71,197 | 23, 730, 260 .167 
ech AA ne ES eise 7 A, AAA A 1 457 . 229 
¡o ee ee er 11,957 | 3,693,009 . 154 7,590 | 3,089,848 . 204 
Available for consumption. ........... 480. 00L |. cu Exec E ER 301,344 |. aucto [oen pene 
Value of slab zine (all grades) .........|.......... un. d Ld 2080: 1.153. oto A . 107 
Value added by rolling ....— ——— aber besser em AA EE . 060 


1 Figures represent net production. In addition, 18,670 tons of strip and ribbon zinc in 1946 and 14,952 
tons in 1947 were rerolled from scrap originating in fabricating plants in connection with zinc rolling mills. 

2 Less than 1 ton. 

3 Allowances made for change in producers’ stocks of rolled zinc. 

‘Revised figure. 


The following table shows the six commercial grades of refined slab 
zinc and purchased remelt spelter consumed by the various industries 
in 1947. Of the 786,360 tons of domestic and foreign zinc consumed, 
49 percent was Prime Western, 31 percent Special High Grade, and 
15 percent Regular High Grade, compared with 37, 32, and 17 percent, 
respectively, in 1946. All grades of zinc were used for galvanizing 
and in the manufacture of brass. Prime Western was the principal 
grade used in the hot-dip process of galvanizing, the higher grades 
being used chiefly for electrogalvanizing. Rigid specifications in brass 
manufacture necessitate the use of high-purity metal, 70 percent of 
the total used in this industry being of the two highest grades. 
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Consumption of slab zinc in the United States in 1947, by grade and industry, 
in short tons 


S ecial Regular Inter- 


Industry igh | High | Selected „Eime | Remelt | Total 


mediate | Specia Western 


Grade | Grade 
Galvanizers.................- 12,501 | 11,993 | 13,845 | 16,319 1,981 | 301, 894 2,794 | 361,327 
Brass products. ............. 21,978 | 57,136 6,163 | 11,444 2,092 | 13,184 350 | 112, 347 
Zinc-base alloys. ............. 202, 081 4, 153 15 0 0 8, 185 35 | 214, 469 
Rolled zinc.................. 2,065 | 24,961 | 18,740 | 23,803 0| 1,111 0| 70,080 
Zine oxide................... 4,211 | 13,655 0 510 0 0 0| 18,376 
Other... uu eese RIED Ehe . 1.242 3, 365 1, 118 500 0 2, 538 398 9, 161 


—M— — | A | ———ÓM— 4 ———————— | d———— d|——— | ———— 


244,078 | 115,263 | 39,881 | 52,576 4,073 | 326,912 3,577 | 786, 360 


STOCKS 


Producers’ Stocks.—Inventories of slab zinc at producers’ plants, rep- 
resenting combined Reconstruction Finance Corporation and pro- 
ducer-owned stocks, fell 61 percent in 1947 to the lowest year-end level 
since 1941, owing mainly to substantial quantities transferred for 
shipment to Government account. 

tocks of zinc ore (60 percent concentrates) in the Tri-State district 
(as reported by the Tri-State Zinc and Lead Ore Producers’ Asso- 
ciation) were 7,229 tons on January 4, 1947. Inventories increased 
to 11,475 tons, high point of the year, on February 22 but declined 
generally thereafter to a low of 1,242 tons on January 3, 1948. 


Stocks of zinc at zinc-reduction plants in the United States at end of year, 1943-47, 
in short tons 


1943 1944 1945 1946 1947 


At primary reduction polants LL L.LL 168,777 | 233,044 | ! 254, 692 | ! 175, 513 67, 046 
At secondary distilling polants 1, 829 652 1, 451 756 1, 601 


170, 606 233, 696 | ! 256, 143 | ! 176, 269 68, 647 
1 Revised figure. 


Consumers’ Stocks.—Consumers' stocks on December 31, 1947, were 
11,642 tons (18 percent) less than at the beginning of the year. At 
the average monthly rate of consumption in 1947, consumers’ stocks on 
hand on December 31 were slightly more than 1 month's requirements. 


Consumers’ stocks of slab zinc at plants at the beginning and end of 1947, 
by industries, in short tons 


e Zinc : 
Galva- Brass Die e Oxide 
nizers | mills! | casters? Pes plants | Others | Total 
Dec. 31, 1946. ........ ooo... 342,387 | 319,604 | 322,153 6, 548 346 31,219 | 3 492, 257 


Dec: dl; 1947- coe 39, 733 12, 911 19, 281 6, 590 1, 096 1, 088 80, 699 


1 Includes brass mills, brass ingot makers, and brass products. 

2 Includes producers of zinc-base die castings, zinc-alloy dies, and zinc-alloy rods. 

3 Revised figure. 

4 Stocks on Dec. 31, 1946 and 1947, exclude 399 tons and 315 tons, respectively, of remelt spelter. 
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Reconstruction Finance Corporation Stocks.—In January 1948 the RFC 
reported stocks of 12,140 short tons of Grade A and 17,306 tons of 
Grade B slab zinc on hand on December 31, 1947. Stocks of zinc con- 
centrates totaling 65,851 tons of recoverable zinc were also reported 
on hand at the end of the year. 


PRICES 


The price of slab zinc throughout 1947 was quoted at 10.50 cents per 
pound for Prime Western grade, f. o. b. East St. Louis. The weighted 
average price received by the producers for all grades of zinc sold 1n 
1947 was 10.7 cents a pound, f. o. b. plants, compared with 8.9 cents in 
1946. The 1947 price of 12.1 cents for zinc, which appears in the State 
chapters of this volume, represents the weighted average price re- 
ceived for all grades of slab zinc (10.7 cents) plus the increment—in 
terms of cents per pound based upon the total mine output of re- 
coverable zinc—of $17,707,736 in subsidies for overquota production 
and special mine and smelter contracts paid by the Office of Metals 
Reserve. | 

The official London maximum price of £70 0s. per long ton for for- 
eign zinc delivered to consumers, duty paid, fixed by the British Min- 
d of Supply on January 2, 1947, remained unchanged throughout 
the year. 


Average price received by producers of zinc, 1943-47, by grades, in cents 
per pound! 


1043 1944 1945 1946 1947 


A NAAA A NS RE A EDE ID A CA LT aa 
ED oes | cee eres | ome ee em | __ ee | eee ee 


Grade A :? 


Special High Grade: eege 8.91 | 8.90} 889| 9.18] 11.10 

Regular High Grade... oco o eco eee een nds desse ss 8.74 | 862] 860| 8.81 | 10.76 
Grade B: Intermediate. ..............-. 2 ll lll lll ll ll... 8. 71 8.74 8. 66 9. 08 11.19 
Grades O and D:? 

Brass SPCC Als ouo nona ecu sickest ia 8. 46 8. 48 8. 48 9. 00 10. 67 

i RE 7.95 | 827| 8.32| 889] 10.26 
Grade E: Prime Western...._...-.---.-------.---------------- 8.31 8. 24 8. 24 8. 60 10. 39 
[AA See 8.6 8.6 8.6 8. 88 10. 71 
Prime Western; spot quotation at St. Louis ................ 8. 25 8. 25 8. 25 8. 73 10. 50 


1 Does not include overquota premium payments made by Office of Metals Reserve. 

3 American Metal Market quotes average prices (delivered) of High Grade and Brass Special as follows: 
High Grade (f. o. b. New Y ork)—1943-45, 9.25 cents; 1946, 9.73 cents; and 1947, 11.50 cents, Brass Special 
(f. o. b. East St. Louis)— 1943-45, 8.50 cents; 1946, 8.98 cents; and 1947, 10.75 cents. 
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Average monthly quoted prices of 60-percent zinc concentrates at Joplin, and of 
common zinc (prompt delivery or spot) St. Louis and London, 1946-47 3 


1946 1947 


60-percent | Metallic zinc (cents | 60-percent | Metallic zinc (cents 
Month zinc con- per pound) zinc con- per pound) 

centrates OO centrates [OO 

in the Jop- in the Jop- 

lin region lin region 

(dollars St. Louis | London * (dollars London 3 

per ton)? : per ton)? 
E ott AAA 50. 00 8. 25 5. 62 64. 00 12. 58 
February..................... 50. 00 8. 25 5. 62 64. 00 12. 58 
Mareh vo ee Sua 50. 00 S. 25 5. 62 64. 00 12. 58 
Re A EA 50. 00 8. 25 6. 72 64. 00 12, 58 
OY esse E ee 50. 00 8. 25 7.05 64. 00 12. 58 
A E A TEE 50. 00 8. 25 7.05 64. 00 12. 58 
dt feet (4) 9. 24 8. 98 64. 00 12. 58 
AUPUSU. A a eaaa 50. 00 8.25 8. 98 64. 00 12. 58 
September.................... 50. 00 8. 25 8. 98 70. 35 12. 58 
o AAA 50. 00 8. 87 8. 98 70. 35 12. 58 
November....... Dedit cr 60. 00 10. 12 9. 52 70. 35 12. 58 
December. ................... 64. 00 10. 50 9. 88 70. 35 12. 58 
Average for year.... .... 51. 12 8. 73 7.75 66. 20 12. 58 


! Joplin: Metal Statistics, 1948, p. 579. St. Louis: Metal Statistics, 1948, p. 575. London: E&MJ Metal 
and Mineral Markets. e 

2 Does not include Government premium of $29.70 a ton on zinc concentrates payable for overquota pro- 
duction. Premium ended June 30, 1947. 

3 Average price for foreign zinc converted to cents per pound with the pound sterling at $4.0214. 

4 No market due to uncertainty of Premium Price Plan subsidies. 


Price of zinc concentrates and zinc, 1943-47 


——— — Pm | ree | —— eee | eee | eee 


Joplin 60-percent zinc concentrates: 


Price per short ton... dollars..| 55.28 | 55.28 | 55.28 | 51.12 66. 20 
Average price common zinc at— 
St. Louis (spot). -.---------------------- cents per pound..| 8.25 8. 25 8. 25 8. 73 10. 50 
ALO o in fete A See deni Les do....| 8.66 8. 65 8. 65 9. 15 11. 01 
SLONdON fos ces dee do....| 4.63 4. 63 5.18 | 7.75 12. 58 
Price indexes (1925-29 average = 100): 
Zine (New X OPE issn eee ee Gre eee enews 122 122 122 128 155 
Lead (New d A EE 87 87 87 109 196 
Copper (New York)...-.....____----_--------------------- SO 80 80 93 143 
Nonferrous metals 3 eee 87 87 87 100 142 
All commodities 3. 105 106 108 121 155 


1 Average price for. foreign zinc, converted to cents per pound with the pound sterling at $4.02. 
2 Based upon price indexes of U. S. Department of Labor. 


HISTORY OF PREMIUM PRICESPLAN 


The Premium Price Plan, which involved a 514-year period of un- 
precedented entry through legislation of Government.into the econom- 
ics of mining, got underway in 1942. Although the necessity for in- 
creased domestic zinc output to meet national security needs was a 
matter of concern to Government and industry following the outbreak 
of war in Europe, the gravity of the domestic supply situation was 
not seriously considered until the Japanese attack on Pearl Harbor. 

In an effort to expand domestic mine output of zinc for the war 
program, the Office of Production Management and the Office of 
Price Administration jointly announced on January 13, 1942, the de- 
tails of a plan whereby producers (miners) of zinc (copper and lead 
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were also included in the plan) received through the Metals Reserve 
Company 11 cents a pound for zinc produced over quotas based upon 
1941 output as against the regular ceiling price of 8.25 cents per pound 
for Prime Western grade zinc, East St. Louis, established on October 
10, 1941. This plan originally scheduled for 215 years’ duration, 
became effective February 1, 1942. In the Tri-State district the miner 
was paid an extra $98.05 a ton for 60-percent concentrates, this being 
declared the equivalent of 2.75 cents a pound premium. Later in 
1942 the figure was adjusted to $29.70. The Premium Price Plan was 
continued without further change in 1942, and although the expected 
increase in the rate of production did not materialize, the mainte- 
nance of past production was in itself an accomplishment. 

The record of zinc output under the Premium Price Plan in 1949 
indicated the need for materially higher prices if wartime production 
objectives were to be achieved. New premiums were approved by 
the Metals Reserve Company on December 23, 1942, in a revision 
of the plan whereby second and third levels of premium prices for 
zinc above the existing subsidy of 2.75 cents were established. In ac- 
cordance with this scheme the quotas were designated A quotas, B 
quotas, or C quotas. An A quota was defined as the ore tonnage for 
which a mine received the ceiling price of 8.25 cents. .A mine with an 
A quota would thus receive the first premium price of 2.75 cents per 
pound for zinc produced over the A quota. Similarly, a B quota was 
the tonnage for which a mine received the first premium price, and all 
production over the B quota received the second premium price of 
2.75 cents. A mine with the third or C quota would receive the sec- 
ond premium price for tonnage on its C quota and the third premium 
price of 2.75 cents for output over its C quota. Thus it was possible 
to secure up to 1615 cents a pound for mine production of zinc. Under 
the revised plan, which became effective January 1, 1943, the period 
of premium prices was extended until July 31, 1945, and provision 
was made for increase or revocation of the B or C quotas upon 30 
days’ notice. 

During the later part of 1943, the supply of zinc (and lead) was 
considered adequate by the War Production Board in view of in- 
creased production, revised military requirements, and labor supply. 
Accordingly, on October 27, this agency issued a statement denying 
further premiums in the B and C range to zinc mines not already oper- 
ating on that date and to zinc mines having a low labor productivity 
and located in areas of serious labor shortage. 

The Premium Price Plan functioned without further change 
through 1944 and 1945. Prior to expiration of the original plan on 
July 31, 1945, Congress voted the Hayden-McFarland bill, S. 502, into 
Public Law 88 on June 14, extending the plan until June 30, 1946. 

A bill to extend the OPA and ceiling prices, with which the structure 
and operation of the Premium Price Plan were intimately related, 
was vetoed by President Truman on June 29, 1946. Thus on June 30, 
without legislative approval for continuation and without fixed prices 
upon which to base subsidy payments, the Premium Price Plan ceased 
to exist. Reestablishment of the OPA on July 25 provided for retro- 
active premium payments to cover the period when no plan was in 
effect, and the Premium Price Plan was extended until June 30, 1947, 
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under the same terms as in the past, except that incorporated in the 
subsidy section of the bill extending the OPA was a provision that 
“adjustments shall be made to encourage exploration and develop- 
ment work and adequate allowances for depreciation and depletion.” 
The bill further provided that all classes of premiums were non- 
cancelable unless necessary to make individual adjustments of income 
to specific mines. With the abandonment of metal price ceilings on 
November 10, 1946, subsidies to mines financially aided by the Pre- 
mium Price Plan were computed with average monthly market 
quotations as a base. 

Continuation of the Premium Price Plan for 2 years beyond June 30, 
1947, was proposed in the Allen bill (H. R. 1602). This legislation, 
which was vetoed by President Truman on August 8, included pro- 
visions for subsidy payments on domestic mine production of copper, 
lead, zinc, and manganese at an annual cost of not more than 


$35,000,000. - 
FOREIGN TRADE! 


Imports.—Total imports of zinc in ores and concentrates in 1947 in- 
creased 10 percent over 1946. Of the 297,959 tons of contained zinc 
so imported, 55 percent came from Mexico, 17 percent from Peru, 
14 percent from Canada, 6 percent from Bolivia, 4 percent from Italy, 
3 percent from Newfoundland, and 1 percent from Spain, Australia, 
and Union of South Africa. 


Zinc imported into the United States in ores, blocks, pigs, or slabs, 1945-47, by 
countries, in short tons " 


[U. S. Department of Commerce] 


Country 1945 1946 1947 
Ores (zine content): 

Re Eh uh OT EE EE 8,295 |............ 
Australia. ob 22a. c oho oe peel e EE 15, 377 3, 780 864 
TE fs ea a EE EEN 5,771 26, 207 17, 176 
CONE A A A IS A EN EE 90, 200 57, 298 42, 430 
E 2 A edel IDA 204 E A 
AAA A EA A A II A 11, 613 
IVE CNA CO casta coo e rt a MIS i DAE 177, 003 127, 685 163, 726 
Newfoundland and Labrador ooo 23.515 | PA 8, 873 
lu) EE EE 35, 415 48, 791 49, 952 
191: E Re rR EE A NA eee NO MAMA E 3, 321 

OLDer COUNTIICS el lr len AA Sales! Seiwa EE (3) 
381, 719 272, 056 297, 959 

Blocks, pigs, or slabs: 

KR et EE 14, 417 3, 221 3 
Cad Asi e EEN 46, 594 85, 194 55, 031 
AA A A A AI E AM E E 96 
AAT 0: AAA A AN AI A AU 16, 927 
MEX CO oc uu a A oe cate ae Ola ee etl dl. 36, 105 15, 777 332 
Otler countries AAA eege MAA DOL. EE 
e 97, 116 104, 743 72, 389 


1 Data include zinc imported for immediate consumption plus material entering country under bond. 

2 epee all zinc shown as received from Chile originated in Bolivia and was shipped from Chilean 
ports. 

3 Less than 1 ton. 


* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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Zinc imported for consumption in the United States, 1943-47, by classes 


[U. S. Department of Commerce] 


Ores (zine con- Blocks, pigs, 910; ATOSS; 
tent) slabs skimmings 1 Total 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
1943... 516, 646/$20, 475, 688) 56, 155|$5, 825, 874 $56| 5, 146|$226, 754| 106/$17, 585|$26, 545, 057 
1944... 415, 004) 18, 678, 957| 63, 626| 6, 132, 877 15| 2,540] 5,603| 300,188|.......|]....... 25, 114, 562 
1945________- 331, 533) 15, 021, 771| 96, 760/12, 173, 525 ; E 27, 71 7 
1046. ........ 166, 885} 8, 122, 471/104, 015/16, 474, 850 ; 77| 4,942| 24, 902, 702 
1947. ........ 194, 822| 12, 165, 163| 72, 140/14, 826, 199 457| 5,029| 435, 2101. LL, 27, 427, 538 


1 Includes dross and skimmings as follows—1943: 5,032 tons, $216,425; 1944: 4,694 tons, $224,995; 1945: 4,201 
tons, $230,973; 1946: 2,851 tons, $188,972; 1947: 4,315 tons, $349,623. 

2 In addition, manufactures of zinc imported as follows—1943: $35,355; 1944: $14,223; 1945: $8,077; 1946: 
$1,929; and 1947: $4,429. 

3 Less than 1 ton. 


Slab-zinc imports dropped 31 percent in 1947. Canada continued 
to be the principal foreign source of slab zinc despite a decline of 
35 percent in the quantity imported. Imports from Mexico, which 
totaled 15,777 tons in 1946, dropped to only 332 tons in 1947, but were 
partly offset by importation of 16,927 tons of slab zinc from Japanese 
stocks accumulated during the war. 

Tariff.—The General Agreement on Tariffs and Trade concluded 
October 30 at Geneva, Switzerland, bound as of January 1, 1948, the 
temporary tariff rates established under the Mexican Agreement of 
January 30, 1943. Thus the tariff on zinc-bearing ores will continue 
at 34 cent per pound (zinc content), and on zinc in blocks, pigs, or 
slabs, and deg at 7% cent per pound. 

Exports.—The value of exports of zinc ores, concentrates, and manu- 
factured articles containing zinc of foreign and domestic origin (ex- 
cluding galvanized products, alloys, and pigments) amounted to 
$27,714,840 in 1947, compared with $12,796,147 (revised figure) in 
1946. In addition to the items shown in the accompanying tables, 
considerable zinc is exported each year in brass, pigments, chemicals, 
and galvanized iron and steel. Export data on zinc pigments and 
chemicals are given in the Lead and Zinc Pigments and Zinc Salts 
chapter of this volume. Much of the zinc used in the manufacture of 
such products is of foreign origin, and when they are exported a 
draw-back of 99 percent of the import duty is refunded upon the basis 
of zinc contained in the finished product. Draw-back refunds were 
made on 7,274 tons in 1943 and on 29,738 tons in 1944; corresponding 
1945-41 data are not yet available. 
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Zinc ore and manufactures of zinc, exported from the United States, 1943-47 


[U. S. Department of Commerce] 


Zinc ore, concen- : 
irates, and dross vane eee ME Sheets, strips, or Zine dust 


(zine content) other forms, n. e. s. 


Year 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
1943... ......- 1 |. $305 97,439 | $17, 167, 729 3, 167 $891, 132 5, 859 | $1, 263, 206 
1944________. (1) 38 21, 576 3,717,643 | - 4,020 1, 065, 206 295 74, 478 
1945... (1) 67 7,782 1, 126, 910 6, 235 1, 747, 937 330 81, 308 
1946. .......- 89 15, 440 47, 224 8, 222, 040 13, 846 4, 468, 328 366 89, 430 
1047 5 ous 1,404 | 215,123 | 106, 669 22, 817, 004 10, 898 4, 234, 306 1, 646 448, 407 


1 Less than 1 ton. 


Slab and sheet zinc exported from the United States, 1944—47, by destinations, 
in short tons 


[U. S. Department of Commerce] 


Slabs, plates, and block Sheets, SHADE DIA forms, 
Destination ES EENEG 
1944 1945 1946 1947 1944 1945 1946 1947 
Country: 

Re e TE AA 110 | 3,811 | 5,809 146 274 | 1,353 890 
PIS H A EE beet O SPD MA A 5 (1) 350 
Belgium and Luxembourg.......|........ 2,060 | 4,601 | 7,971 |........ (1) 5 13 
A eee ae ce 1, 069 441 1, 301 1, 735 145 321 1, 256 628 
A AA 4, 132 24 3| 2,704 | 2,956 | 2,975 2, 579 

Chiles 2i ed een eee 587 687 600 18 
ChIB8 EIA A A A A 1, 667 611 5 2 757 431 
CGolombisa 11 1 Oo) EE 22 62 53 143 
(EES 1 141 67 182 42 67 70 91 
Czechoslovakia.----.--200000 loco loco 0 1118 38,847 AA A AA 726 
¡FAA A RA US E 2, 3830 AA EG 9 19 
TANG EE GER 2, 204 (1) B. aod" E i echo us el eae 
Germany PRA AA AA ecko ee CU A Whence te ASA EEN, EEN 
(ele NEE O DEE 7, 898 | 10, 748 4 10 324 753 
td NA EE CMM GEN OO A ARA WEE NER NE 
Ën AT EE 473 113 54 54 278 413 460 628 
Netherlands.--------------------ļ|--------ļ|-------- 2,491 | 2,509 |........|........ 72 398 
Netherlands Indies. .............|........]...-...- | Hf AO Krom err AA 12 146 
Portugal e re EES 17 2| 269 |_...-..- 277 520 339 
AAA EA 470 | 1,293 | 2,454 |........ 94 537 379 
Bwitzerland ooo. [..----- 1, 336 4, 205 1,492 |......... 110 . 956 241 
O A ese Sate aa AN EA CAM E E 44 44 74 119 
TUFK6y. cl 3 213 339 [vicios 243 | 2,388 210 
Union of South Africa--------2 1 2 0 oo lo cool colo ee. 60 186 38 93 
AAA AA LPB) AM MN E A 1 10 |........ 
United Kingdom................ 14,669 |........ 16, 628 | 59, 289 46 95 
Other countries--.--------------- 275 3 544 | 1,159 | 1,602 1,336 
21,576 | 7,782 | 47,224 |106,669 | 4,020 | 6,235 | 13,846 | 10, 898 

Continent: 

North America ..... 4, 621 299 136 262 3, 095 3, 563 3, 603 3, 441 
South America. ................- 1,112 | 1,392 | 5,902 | 8,153 438 964 : 2, 104 
Europé sss es ee acest esas ad 15, 820 6, 087 | 31, 405 | 86, 561 97 643 2, 345 2, 333 
¿A A E E A A 22 3 9,781 | 11, 693 10 364 3, 919 2, 131 
o EES 1 l EA O PA 379 693 724 446 
e A were fo EP A AA AA 1 8 1 353 


1 Less than 1 ton. 
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WORLD PRODUCTION 


World production of zinc in recent years, insofar as data are avail- 
able, is shown in the following table. | 


World smelter production of zinc, 1940-47, by countries where smelted, in 
metric tons 


Compiled by B. B. Mitchell] 


1941 


1942 


1943 


ëmm EE eE NS | AOS | ey eS m | ERs | MTS | re | eme | eine ya ee 


Country 1940 
Argentina. ........ L1 ccc cc Ll] ccc lll. 
Australia............ 77, 176 
Belgium............- 70, 410 
Canada............- 168, 486 
o _-----_--- 250 
Czechoslovakia. ..... » 
ErTADnOO. locis 37, 843 
German? 317, 600 
Indochina, French... 6, 104 
Italy... loc 39, 338 
DEN EE 6 59, 214 
Mexico. ............- 3, 388 
Netherlands......... 5,049 
Northern Rhodesia.. 13, 402 
NOorWay.......-..--- 17, 229 

9 BEES 178 
Poland.............. (1) 
Palle -------------- 12, 322 
U. S. S. Ro. 2... 5 85, 000 
United Kingdom 7_-. 60, 025 
United States........ 612, 596 
Yugoslavia. ......... 4, 989 


—— Á——— A—ÀÁ | ——J— fe eens — | epee | eS EE | ED | TD 


Total 
mate 


1 Included with Germany. 


1, 800, 000 |1, 840, 000 i1, 625, 200 
| 


1945 1946 1947 
1, 542 1, 814 2, 631 
85,118 | 77,541 70, 535 
11, 712 86, 224 133, 011 
166,302 | 168,431 | 161,717 
SAS 320 
2) (2) 1, 964 
8, 414 30, 361 46, 000 
2) 28,499 | 4 2 827 
3 

1,565 | 15, 262 25, 974 
$18,553 | 11, 253 14, 849 
48,985 | 41, 982 56, 749 
A 2, 011 , 532 
15,485 | 17,466 21, 479 
9,298 | 30,210 34, 580 
1, 688 1, 473 1, 114 
36,385 | 56,614 71, 756 
17,310 | 17,568 19, 825 

:929 ee (2) 

2) 2) (2) 
63, 034 66, 405 69, 360 
693, 594 , 665 728, 007 

(2) (2) (2) 
E 274, 000 |1, 405, 800 | 1, 580, 200 

| 


2 Data not available; estimate by senior author of chapter included in total. 
940-44. 


3 Includes Austria, Czechoslovakia, and Poland in 1 


* British zone only. 
5 Estimated. 


6 Preliminary data for fiscal year ended March 31 of year following that stated. 
‘Some secondary metal included. 
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BARIUM 


by the Kemet Laboratories Co., Inc. (unit of Union Carbide & 

Carbon Corp.), Cleveland, Ohio, and King Laboratories, Inc., 
Syracuse, N. Y. The total output of these two companies in 1947 
was about 15 percent greater than in 1946. Apparent consumption 
increased about 36 percent. Prices for the metal are not quoted in 
trade journals but may be obtained direct from the producing com- 
panies. The price varies with the quantity and purity desired. 

The principal use of barium metal is as a “getter.” Barium metal 
has a high affinity for oxygen and other gases; and, when a small 
quantity is vaporized in an electronic tube, it absorbs most of the 
gases remaining in the tube after mechanical means of evacuation 
have been used. In this application the barium often is alloyed with 
other alkaline-earth metals and with light metals. 

Barium ores and chemicals are discussed in the Barite chapter of 


this volume. 
BERYLLIUM 


United States consumption of beryl concentrates in 1947 increased 
substantially over 1946. Combined domestic production and foreign 
imports were inadequate to meet refiners’ raw-material requirements, 
the deficit being balanced by the transfer to industry of stocks of beryl 
concentrates held by the Office of Metals Reserve. 

Domestic Mine Production.—South Dakota and New Hampshire 
were the more important domestic beryl-producing States in 1947. 
New Hampshire production in 1947 exceeded that of 1946 by over 12 
times, whereas South Dakota output declined by 26 percent. The 
Ashley Mining Corp., operating at West Rumney, N. H., was the 


A FEW thousand pounds of barium metal are produced annually 


1 Discussion of radium and mesothorium, formerly included in this chapter, is to be found in the Uranium, 
Radium, and Thorium chapter of this volume. 

3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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largest individual producer of bervl for the year. Beryl production 
was recorded from Connecticut, Maine, Colorado, and New Mexico 
for the first time since 1944. Companies and individuals reporting 
output numbered 26, 15 of these being in the Black Hills region of 
South Dakota. Development was reported on beryl properties in ` 
the vicinity of Lone Pine, Calif., and Searchlight, Nev. 


Beryllium concentrates (beryl) shipped from mines in the United States, by 
States, 1941-47, in short tons 


State | 1041 | 1942 1943 1944 1945 1946 1947 

Colorado- eres A E 3 68 D0: A EE (1) 
Colinectieul- a. Sos on AAA A ce EE (0. NN A An (1) 
Mall8..-.2[z-esecsei2R esos aree (1) 45 2 7 A S NNUS (1) 
Massachusetts- EE NS oe EE (1) D ewe. CMM oup 
New Hampshire. .................... (1) 16 42 (1) 1 5 (1) 
New MEXICO ui lt iio a (1) d E EE A (1) 
South Dakota 22-222 eee 151 205 238 38 95 70 
AAA E E E ¿E AN 6 19 AA EES 75 

Total: Short tons. ............. 158 269 356 388 100 ¡ 145 

EE $7,300 ¡$24,188 | $44,407 | $56,135 | $0,133 | $17, 787 | $25, 214 

Average valle per ton.......... $46. 20 | $89.92 | $124.74 | $144.68 | $157.26 |. $177.87 | $173. 89 


1 Included with *Other." Bureau of Mines not at libertv to show separately. 
vi Includes States indicated by footnote 1; also, in 1941— Wyoming, and in 1943-44— North Carolina and 
irginia. 


Domestic Refiners and Fabricators.— Consumers of beryl for proc- 
essing into metal, alloys, oxide, and other compounds were the 
Brush Beryllium Co., Cleveland, Ohio; Beryllium Corp., Reading, 
Pa.; and Clifton Products Inc., Painesville, Ohio. Significant quanti- 
ties of beryl were used for ceramic applications by the Ferro Enamel 
Corp., Cleveland, Ohio; for spark-plug insulators by the Champion 
Spark Plug Co., Detroit, Mich.; and for ceramic material and chem- 
ical manufacture by the Harshaw Chemical Co., Cleveland, Ohio. 

Fabricators of beryllium metal and beryllium-aluminum alloys 
included the Machlett Laboratories of Springdale, Conn., and the 
Aluminum Corp. of America, Pittsburgh, Pa.  Beryllium-copper 
alloys were fabricated by Beryllium Corp., Reading, Pa.; Instrument 
Specialties Co., Little Falls, N. J.; Riverside Metal Co., Riverside, 
N. J.; and Slagle Beryllium Co., Upper Darby, Pa. 

Government-owned land and buildings of the surplus beryllium 
oxide and metal plant at Lorain, Ohio, were sold to the Brush Beryl- 
lium Co. by the War Assets Administration, in June 1947. 

Consumption and Uses.—Domestic consumption of beryl in 1947 
for the production of metal, alloys, and compounds rose to 1,735 
short tons, thus exceeding by some 722 tons that for 1946 and nearly 
equaling the 1945 consumption of 1,738 tons. Consumers relied 
upon stocks of beryl held by OMR as their principal source of supply; 
beryl transferred to industry from this source amounted to 2,912 tons 
for the year. 

The major portion of beryl ore processed was used for producing 
beryllium-copper master alloy and beryllium oxide phosphors. "There 
was increasing use of beryllium compounds in the ceramics industry 
for crucibles. The metal is fabricated into windows for X-ray tubes 
and used in atomic energy apparatus. Considerable attention was 
given to the possible health hazards connected with the processing 
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and handling of materials containing beryllium, particularly in the 
beryllium phosphors used in fluorescent-tube manufacture. 
Stocks.—Beryl consumers’ stocks decreased from 879 tons at the 
first of the year to 387 tons at the close. OMR beryl stocks dropped 
to 1,206 tons by the end of the year as a result of shipments to industry. 
OMR stocks totaled 4,118 tons at the end of 1946. 
Prices.—Domestic beryl prices, f. o. b. mine, rose from $10-$12 
per short-ton unit of BeO in January 1947 and $12-$14 in February 
to $14—$16 in late March through November and $16-$18 in December. 
This change nearly equalized the prices of domestic and foreign beryl. 
Imported beryl, f. o. b: Atlantic port, was quoted at $14-$16 per 
unit in January, $17 in early February, and $18 after mid-February. 
Beryllium-copper master alloy containing 4 percent Be, was sold at 
$14.75 per pound of contained beryllium during the first half of the 
year, $17 from July 7 to October 19, and $20.50 thereafter. Beryl- 
lium-aluminum master alloy, 5 percent Be, was quoted in October 
at $40 per pound of beryllium contained. Beryllium metal was 
offered in powder form in two grades, Technical and Premium, and 
priced, respectively, at $95 and $103 per pound; the Premium grade 
also was available in lump or pebble form at $85 per pound. The 
oxide was available at $6.50 and $9 per pound, depending upon the 
purity desired; the prices quoted applied to minimum lots of 100 
pounds. | | 
Foreign Trade.—Beryl imports declined for the fourth successiv 
year and were the lowest for any year since 1939, when 459 tons were 
reported. During 1947, 396 pounds of beryllium ore worth $780 
were exported. Exports of beryllium metal, alloys, and scrap totaled 
281,369 pounds valued at $259,770; this quantity was distributed 
as follows: 239,182 pounds to the United Kingdom, 19,409 to Canada, 
11,126 to Switzerland, and 11,652 to six other countries. Beryllium 
exports continued to require licensing. Control was extended to 
February 28, 1949, by Public Law 395, enacted December 30, 1947. 


Berylium ore (beryl concentrates) imported for consumption in the United 
States, by countries, 1943-47, in short tons 


[U. S. Department of Commerce] 


Country 1943 1944 1945 1946 1947 

Anglo-Eeyptian: Sudan: 2.222 poe ok est ce ocak dr A A A 
A: A A 1, 162 27. ee 5s te 
USUI EE ee eee iets oe 457 518 105 20 45 
d EEN 2, 551 1, 453 572 906 722 
British Bast e A ssec ducum fete t es 15 y EE, OA 
Indii A A A AA 509 892 484 119 AA 
UTE PA EE, We AAA ¡SAA AA 
A ent A E A 22 |. 529 KEE 
POPE GAN ieee Se ei la t edam mE eins ee ED I AA VE AA EE 
Southern Rhodesia. Age ee AS éi AA AA A Ee 
Union of South Aire... 86 0 EE AA AA 
Total: Short tons..........--..----.-.-----.--- 4,840 3, 115 1, 201 1, 098 767 
A A eg $377, 726 | $286,091 | $131, 841 | $105, 708 | $112, 667 


1 Less than 1 ton. 


Technology.— Keen interest was evidenced in all phases of the 
beryllium industry, ranging from exploration for raw materials to new 
applications for refined products. Reports on beryl resources of 
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Connecticut ? and helvite resources of Iron Mountain, N. Mex.,* were 
published. The Bureau of Mines published results of beneficiation 
tests, principally flotation, carried ge? on beryl ores from the Western 
States 5 and from New England. A patent was issued covering a 
beryllium boro-phosphate glass said to have optical properties in a 
region outside those occupied by previously known commercial 
glasses.” Several patents were issued covering the use of various 
beryllium compounds as catalysts for promoting hydrocarbon con- 
version processes, such as cracking, re-forming, and isomerization. 

World Review. —Mining of beryl in Uganda was resumed in 1947. 
Jooste Lithium Myne in South-West Africa exported 52 metric tons 
of beryl ore. A beryl occurrence of possible commercial value was 
reported 80 miles northwest of Winnipeg, Manitoba, and 10 miles 
east of Lac du Bonnett in the Pointe du Bois quadrangle. - Exporters 
of beryllium ores and beryllium-containing materials in Canada and 
Australia are required to obtain a special license. India’s embargo on 
beryl exports continued in effect in 1947. Export restrictions in 
Argentina amounted to a virtual embargo; the principal Argentine 
beryl mine was reported exhausted. The asic tax value on beryllium 
mined in Madagascar was increased from 4,000 to 6,000 francs; 
beryllium-ore output is reserved for France. 


World production of beryllium concentrates (beryl), by countries, 1940-47, in 
metric tons ! 


[Compiled by B. B. Mitchell] 


Country 1940 1041 1942 1043 1944 1945 1946 1947 
Argentina. 2. 520 | 2,186 925 881 342 190 130 10 
RE e AAA ek eta 2 di A 534 417 47 19 54 
Brazil (exports) ...................... 1,472 | 1,703 | 1,634 | 2,027 | 1,185 510 | 1,294 1, 027 
"exorare (?) 12 i 108 112 (3) 
¿A CEPR: ( Q) Q) 3) 17 9 
Madagascar. ........................ (3) (3) (5 4 67 50 410 (5 (2) 
Portugal... oec ee (3) 35 (3) 14 560 (3) (2) 
as ait East Africa.............. (3) (3) 8 6 3 61 
A te ei ae eect eats (3) (3) (3) (3) (3) (3) (3) 
South: West Afrita -o isiin (3) 9 36 1 Bu ous 52 
MEMORARE CERE 3 (3) o MD PE 18 4 ullo. 18 
United | States (mine shipments)...... 110 143 244 323 352 35 91 132 
World total (estimate) 9....... 2,161 | 4,090 | 2,971 | 5,374 | 2,953 929 | 1,700 1, 500 


1 Tn addition to countries rdc beryllium concentrates may also be produced in Finland, France, Kenya, 
Norway, Rumania, and U. S. S. R. Canada has produced beryl but reported no sales. 

2 Less than 1 ton. 

3 Data not available. 

4 Estimate based on United States imports. 

$ Estimate. . 

¢ Estimate exclusive of U. 8. S. R. Production in other countries for which data are not available is 
believed to be negligible. 


3 Cameron, Eugene N., and Shainin, Vincent E., The Beryl Resources of Connecticut: Econ. Geol., 
vol. 42, No. 4, June-July, 1947, pp. 353-36 7. 

4 Storms, Walter R., Iron Mountain Beryllium Deposits, Sierra and Socorro Counties, N. Mex.: Bureau of 
Mines Rept. of Investigations 4024, 1947, 13 pp. 

$ Snedden, H. D., and Gibbs, H. L., Beneficiation of Western Beryl Ores: Bureau of Mines Rept. of 
Investigations 4071, 1947, 18 pp. 

* Lamb, Frank D., Beneficiation of New England Beryllium Ores: Bureau of Mines Rept. of Investiga- 

tions 4040, 1947, 9 pp. 

7 Sun Kuan-Han, and Huggins, M. L. (assignors to Eastman Kodak Co.), Beryllium Boro-Phosphate 
Glass: Ù. 8. Patent 2,415,661, Feb. 11, 1947. 
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BORON 


Production.—Shipments of boron ferro-alloys in 1947 were 147 
short tons containing 13 tons of boron valued at $208,447 compared 
with 74 short tons containing 11 tons of boron in 1946. Ferroboron 
contains 10 to 20 percent B and 74 to 78 percent Fe. The shippers 
were Electro Metallurgical Co., Niagara Falls, N. Y.; Molybdenum 
Corp. of America, Washington, Pa.; and Ohio Ferro-Alloys Corp., 
Philo, Ohio. Complex alloys containing 0.2 to 2 percent boron also 
are produced by these companies. 

Uses.—The hardenability of many steels can be increased by ad- 
ditions of 0.001 to 0.003 percent of boron. Several reports have been 
published in recent years on its use in steel? Boron is an efficient 
absorber of neutrons, so boron steel has been employed to control the 
operating rate of the uranium-graphite piles used to produce plu- 
tonium. Research in the preparation of boron carbide (B,C) for 
use as a partial substitute for industrial diamonds was carried on. 

Prices.—According to Iron Age, ferroboron—min. 17.5 percent 
B., max. 1.5 percent Si, max. 0.50 percent Al, and max. 0.5 percent 
C—was quoted at $1.30 per pound for less-than-ton lots in the eastern 
area from January to December 11, 1947, when the price quoted was 
$1.20 for lots of more than 100 pounds. 


CALCIUM 


Domestic Production.—Production of calcium metal increased 
considerably in 1947 over 1946. Two companies—the Electro 
Metallurgical Co., Sault Ste. Marie, Mich., and the New England 
Lime Co., Canaan, Conn.—were producers. 

Uses.—The metal is used as a deoxidizer and scavenger in ferrous 
metallurgy and to a small extent as a reducing agent in the preparation 
of several nonferrous metals. Calcium metal is also alloyed with 
nonferrous metals, chiefly lead, in which it acts as a substitute for 
antimony as a permanent hardening agent. Calcium hydride was 
used extensively during World War II as a convenient portable source 
of hydrogen. 

Prices.—Calcium metal, per pound in ton lots, cast in slabs and 
small pieces, was quoted at $1.85 from January to early June 1947, at 
$1.60 from June 12 to mid-September, and again at $1.85 from Septem- 
ber 18 through December, according to E&MJ Metal and Mineral 
Markets. The quotation for calcium silicon (28-35 percent Ca, 60-65 
percent Si, 6 percent max. Fe), lump carlots, f. o. b. Welland, Ontario, 
was quoted at 14% cents per pound from January to October and at 
15% cents from November to the end of the year, by Canadian Chemical 
and Process Industries. 

Foreign Trade.—During 1947 calcium-metal imports for consump- 
tion totaled 354 pounds, all from Canada. ‘There were no imports of 
calcium-silicon during the year. 


8 Dean, R. 8., and Silkes, B., Boron in Iron and Steel: Bureau of Mines Inf. Circ. 7363, 1946, 56 pp. 
Toerge, Walter F., Boron-Treated Steels: Steel, vol. 121, No. 23, Dec. 8, 1947, pp. 93-104. 
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Calcium metal and calcium-silicon imported for consumption in the United 
States, 1948-47 ! 


[U. S. Department of Commerce] 


1945 1946 1947 
Commodity ———>A Kg 
Pounds Value Pounds Value Pounds Value 
Calcium metal_...------------------ 17,086 | $15,845 |-..---------|---------- 354 $675 
CGaleium-slieon. -.-..oooooco.o..... 164 22 661, 200 | $87,647 |............]|...--....- 


1 No transactions reported during 1943 and 1944. 


Canada. According to preliminary reports, Dominion Magnesium, 
Ltd., Haley’s Station, near Ottawa, Ontario, produced 700,37 0 pounds 
of calcium metal valued at $735, 282 in 1947, conpared with 53 ,548 
pounds valued at $68,720 in 1946. 


CERIUM AND OTHER RARE-EARTH METALS 


Cerium, commercially the most important rare-earth element, is 
produced chiefly from the mineral monazite. "There has been virtually 
no domestic production of monazite since 1917. Between 1887 and 
1917 the United States produced 5,456 short tons of monazite concen- 
trates from sands and gravels in North Carolina, South Carolina, 
Florida, and Idaho. "The principal sources since then have been 
India and Brazil. 

Domestic Production.— The principal producers of cerium metal 
and cerium master alloy (misch metal) in the United States include the 
Cerium Metals Corp., Niagara Falls, N. Y.; Cooper Metallurgical 
Laboratory, Cleveland, Ohio; Kent Metal & Chemical Works, Edge- 
water, N. J.; and New "Process Metals Corp., Newark, N. J. 

Uses.—The principal commercial product containing cerium is 
sparking flints for cigarette lighters, miners lamps, and acetylene 
welding torches. For this purpose, cerium master alloy i is treated with 
iron and other metals to make ferrocerium. "The composition of 
misch metal is about 40—52 percent cerium ; 22-30 percent lanthanum; 
15-17 percent neodymium; 8-10 percent praseodymium, yttrium, 
samarium, and other rare-earth metals; and 0-5 percent iron. Cerium 
metal is used as a getter in electronic tubes, and in nonferrous light- 
metal (aluminum and magnesium) alloys. Cerium oxide is an excel- 
lent abrasive for buffing and polishing metal and glass surfaces. 

Technology.—A book on the rare-earth elements and their com- 
pounds was published in 1947.° The rare mineral fluocerite has been 
obtained from a small deposit in the Mubende district of Uganda.” 
Papers on developments in separation of the rare-earth elements on 
the Manhattan Project! were presented. During 1947, the United 
Kingdom and Ireland consumed 9,158 long tons of sulfuric acid (100- 

9 Yost, Don M., Russel, Horace, Jr., and Garner, rop E: The Rare Earth Elements and Their Com- 
pounds: ‘John Wiley & Sons, Tnc., New York, 1947, 92 
10 Mining Magazine (London), vol. 76, No. 4, April 1947, p. 196. 


11 Johnson, Warren C., Quill, Lawrence L., and Daniels, Farrington, Rare Earths Separation Developed 
on Manhattan Project: Chem. and Eng. News, vol. 25, No. 35, Sept. 1, 1947, p. 2494. 
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percent basis) in refining rare earths ? compared with 8,455 tons in 
1946. 


Prices.—The Metal Bulletin (London) quoted cerium metal at 
£7% per pound throughout 1947. Cerium alloy (52 percent) was 
quoted at 36-38 s. in early January, at 42 s. 6 d. from January 10 to 
mid-November, and 35 s. from November 25 to the end of the year. 
Lanthanum metal (98-99 percent) remained at 15 s. per gram through- 
out the year. 

Foreign Trade.—Imports of cerium alloys for consumption in the 
United States totaled 665 pounds valued at $3,708 in 1947. Canada 
supplied 660 pounds, the United Kingdom 3 pounds, and Switzerland 
2 pounds. Imports in 1946, all from Canada, totaled 15,660 pounds 
valued at $80,276. Exports of cerium metal and alloys during 1947 
totaled 182,204 pounds valued at $1,053,936 compared with 39,718 
pounds valued at $167,641 in 1946. 

Monazite and rare-earth compounds are discussed in the Minor 
Nonmetals and the Uranium, Radium, and Thorium chapters of 


this volume. 
COLUMBIUM AND TANTALUM 


Columbium is a relatively new metal in commercial use. Beginning 
in about 1935 to the latter part of World War II, virtually all output 
was as ferrocolumbium and was used as an additive alloy in making 
stainless steels. With the advent of the jet engine and needs for 
materials that would withstand high temperatures and corrosive 
gases, increasing quantities of columbium have been used in newly 
developed complex alloys to meet these requirements. The present 
demand for columbium ores is strong; however, supply appears to be 
adequate for current requirements. 

With the end of World War II tantalum requirements decreased, 
and in 1947 available supply considerably exceeded demand. The 
principal source of both these metals is a mineral series containing 
chiefly columbium, tantalum, iron, and manganese oxides. The 
mineral mixture is called columbite if the columbium content exceeds 
that of tantalum and conversely tantalite if the tantalum content is 
in excess. Industrial buyers of columbite concentrates generally 
specify a minimum content of 60 percent columbium pentoxide 
(Cb:0;) and a maximum ratio of 1 part tantalum pentoxide (Taz0;) 
to 10 parts Cb,0;. Purchasers of tantalite concentrates generally 
specify a minimum content of 45 percent Ta,O; and a combined oxide 
content (Taz0,¿+Cb205) of 60 percent. Grades of ore not meeting 
these specifications have and are being purchased. However, as the 
current supply of tantalite exceeds the demand purchasers desire 
grades containing 60 percent or more Ta,Os. 

Domestic Production.—During 1947 the Hayden Mining Co. 
shipped 3,259 pounds of microlite concentrates containing 65.9 per- 
cent Ta:0;, produced from the Harding mine in New Mexico and the 
Brown Derby group of claims in Gunnison County, Colo. No other 
shipments of tantalum concentrates were recorded. No domestic 
shipments of columbite concentrates have been reported since 1945. 


13 Oil, Paint & Drug Reporter, vol. 153, No. 11, Mar. 15, 1948, p. 42. 
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Columbium and tantalum EES from mines in the United States, 
943-4 


[Compiled by R. W. Metcalf] 


Columbium Tantalum 
concentrates concentrates 
Y ear IRE E AO AMES ME 
Pounds Value Pounds Value 
Ee A A ERU E fee ee, 5, 771 $1,465 9, 411 $27, 621 
DIT AR A II See 3, 208 917 7 23, 317 
Lt 1, 149 287 5,5 13, 366 
Är em "PX AAA ARA » 475 , 
(EE EE end PAIN AAA 3, 259 8, 677 


Processors of columbium ores in the United States are the Electro 
Metallurgical Co., Niagara Falls, N. Y., which produces ferro- 
columbium, and the Fansteel Metallurgical Corp., North Chicago, 
Ill., which produces columbium metals and compounds. Tantalum 
ores are refined only by the Fansteel Metallurgical Corp. 

Uses.—The principal use of columbium is as an addition agent to 
stainless steel. Columbium added in quantities of 0.5—0.8 percent to 
stainless steels improves weldability, creep strength, impact strength, 
and corrosion resistance. There is an increasing demand for colum- 
bium in complex ferrous and nonferrous alloys having high strength, 
lightness, and resistance to corrosion when exposed to high tempera- 
tures or hot gases. Such alloys are used in jet engine parts and in 
engine exhaust systems. Columbium nitride is used in the receiver of 
the bolometer, a very sensitive heat-detecting device. 

Tantalum metal is used chiefly in radar and other electronic tubes 
and tantalum fluoride as a catalyst in synthetic rubber manufacture. 
Other applications include use as oxides and carbides in high-speed 
cutting tools and as a metal in corrosion-resistant chemical equip- 
ment, skull plates, and surgical wire. 

Stocks.—Data on stocks of columbium and tantalum held by 
industry and in the National Strategic Stock Pile are not available. 
The 2,179 pounds of columbite held by Office of Metals Reserve at 
the beginning of 1947 were disposed of during the year. OMR stocks 
of tantalite and tantalum-columbium slags also were disposed of 
oming the year, chiefly by transfer to the National Strategic Stock 
Pile. 

Prices.—Columbite per pound Cb.O; contained, having a Cb: Ta 
ratio of 10:1, was about 55 cents per pound, the price decreasing as 
the ratio of Ta contained increased. The Metal Bulletin (London) 
quoted columbite, 50-55 percent combined oxides, c. 1. f. at 50 s. to 
55 s. per unit from January through May, when it increased to 65 s. 

Tantalum ore, 60 percent Ta;O;, per pound Ta;O, contained, de- 
pending on source, was quoted from January to late March at $3- 
$3.50, March 29 to mid-July at $2-$3, July 17 to early November at 
$2-$2.75, and November 6 to the close of the year at $2.50. Tan- 
talum ores, per unit combined oxides, were quoted by Metal Bulletin 
ch January through April and at £12-£15 from May to the end 
of the year. 

Nominal domestic quotations, according to E&MJ Metal and 
Mineral Markets, for columbium metal per kilogram, were $560 for 
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rod and $500 for sheet from January to July 17 and thereafter $280 
for rod and $250 for sheet. Ferrocolumbium 50-55 percent Cb, 
f. o. b. producers plant per pound Cb contained, was $2.25-$2.30 from 
January to December 11, then increased to $2.50-$2.60. Tantalum- 
metal base price per kilogram (discounts on volume business) was 
$160.60 for C. P. rod and $143 for sheet throughout the year. A 
kilogram is about 2.2 pounds. 

Foreign Trade.—Imports of columbite are principally from Nigeria. 
Concentrates from this country range from 50-60 percent Cb,O; con- 
tained. Imports from other countries usually are lower in grade. 
Tantalite is imported chiefly from Belgian Congo and Brazil. Con- 
centrates from the Belgian Congo average from 30-45 percent Ta,Os, 
while concentrates from Brazil average over 45 percent. The ac- 
companying table shows gross weights of imports of columbium and 
tantalum concentrates. Data giving the metal or oxide content are 
not available. 


Columbium and tantalum ores (columbite and tantalite concentrates) imported 
for consumption in the United States, by countries, 1945-47, in pounds 


[U. S, Department of Commerce] 


Columbium ore Tantalum ore 
Country 

1945 1946 1947 1945 1946 1947 

AUS AAA II AA EE WEE 21, 125 E 
AAA A esee 2,734 | 485,986 | 263,097 | 1314,725 
a ME A 1, 034 2G: 834.) AA EPA A AA 
AAA ee ee eens 1 417 Lee 68, 229 98, 072 71, 634 
Mozambique. .........................- 22/046. | Luz cakes teenie ees A Peete es 
elt occur st tras 4, 220, 691 |2, 411, 695 |2, 818, 900 31, 410 |.......... 7, 998 
Southern Rhodesia: tree eg AR AAA ae E 9.067 1... 14, 928 
Uganda? sn oc coher ES 33, OS) A EEN 11,348 EE, WEE 
Union of South Africa. ll I tratos 2, 027 1, 884 |.........-. 
Total: Pounds. ..................- 4, 277,152 |2, 426, 246 |2, 821, 634 | 630,092 | 363, 553 418, 753 
KC EE $1, 312, 346 | $742, 804 | $857, 550 | $453, 141 | $302,397 | $386, 934 


1 Includes 3,199 pounds classified by U. S. Department of Commerce as from Belgium, which is believed 
to have been the country of transshipment rather than country of origin. 

2 Classified by U. S. Department of Commerce as from Chile, which is believed to have been the country 
of transshipment rather than country of origin. 

3 Classified by U. S. Department of Commerce as British East Africa. 


During 1947, exports of columbium ore and concentrates totaled 
10,511 pounds valued at $4,720, all to Sweden. Exports of colum- 
bium metal and alloys totaled 75 pounds valued at $869, chiefly to 
France and the United Kingdom. There were no exports of tantalum 
ores and concentrates. Tantalum metal and alloys exports totaled 
2,022 pounds (gross weight) valued at $30,872. 

World Review.—Virtually all of the world output of columbium 
concentrates (columbite) in 1047 was from Nigeria, where it is pro- 
duced as a byproduct of alluvial and eluvial tin operations. Output 
of columbite concentrates in 1047 was reported at 1,286 long tons, 
making the total to date 11,032 tons. In 1946, output was 1,550 
tons. Exports from Nigeria during 1947 totaled 1,287 tons, of which 
&bout 71 percent was shipped to the United States, 21 percent to the 
United Kingdom, and 8 percent to Norway. The average price 
realized per ton of concentrates during 1947 was £170 in the first 
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quarter, £195 in the second quarter, and £211 in the third and fourth 
quarters. 

Countries that have produced small quantities of columbium ore 
include the Belgian Congo, Brazil, India, Mozambique, Uganda, and 
Argentina. 

The largest producer of tantalite in the world and the largest tin 
producer in the Belgian Congo is the Compagnie Geologique et Miniére 
des Ingenieurs et Industries Belges (Geomines). Tantalite concen- 
trates produced by the company in the early stages of mining averaged 
about 35 percent Taz0, and 30 percent Cb:0;; however, with depth 
the grade has changed to about 28 percent T'a;O; and 30 to 35 percent 
Cb,O,. Production of tantalite and columbo-tantalite concentrates 
in the Belgian Congo totaled 381,465 pounds in 1947 compared with 
286,650 pounds in 1946 and 1,170,855 pounds in 1945. 

Brazil is the world's largest producer of high-grade tantalite, the 
concentrates containing 45 to 70 percent Ta:0;. The chief source is 
as a coproduct with beryl. Exports in 1947 were reported at 72,753 
pounds compared with 97,003 in 1946. | 

Australia, the largest producer of high-grade tantalite (45-70 per- 
cent) before 1939, produced only 112 pounds in 1947 and 806 pounds 
in 1946. Other producers included Nigeria, 8,310 pounds of tantalite 
concentrates in 1947 compared with 2,890 in 1946; Southern Rhodesia, 
about 27,300 pounds compared with 16,900; Uganda, 7,741 pounds in 
1946; and Union of South Africa, about 4,000 pounds in 1946. 


GALLIUM 


There was increased interest in gallium during 1947. Two com- 
panies produced the metal—the Eagle-Picher Lead Co., Joplin, Mo., 
and the Aluminum Ore Co., East St. Louis, Ill. Gallium was recov- 
ered as a byproduct of zinc and alumina production, respectively, by 
the two companies. The Anaconda Copper Mining Co., Great Falls, 
Mont., produced several thousand grams during the period 1943-45, 
but reported no output in 1946 or 1947. ‘Total production for 1947 
was several times greater than in 1946. 

The Bureau of Mines began a survey of known and possible sources 
of gallium-rich raw materials and, late in the year, initiated a program 
of research devoted to the development of reliable analytical tech- 
niques and methods of metal recovery. 

Gallium has the unusual property of being liquid through a very 
wide temperature range—from a melting point near room temperature 
to a boiling point in the neighborhood of 2,000? C. A significant 
amount of research was conducted during the year in attempting to 
take advantage of the metal’s unusual characteristics in the design of 
military devices requiring operation at elevated temperatures. Gal- 
lium trichloride was suggested as a catalyst in the synthesis of certain 
organic compounds, notably ketones." Virtually the only commercial 
use of gallium is in direct reading thermometers for use up to about 
1,000? C. (1,832? F.). 

Gallium continued to be priced at about $3 per gram. This price 

13 Oil, Paint and Drug Reporter, vol. 152, No. 8, Aug. 25, 1947, p. 7. 
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reflects the fact that laboratory-scale methods are still employed for 
recovering gallium. 
A license is required for export of the metal. 


GERMANIUM 


The production level of germanium metal and compounds in the 
United States continued in 1947 at the 1946 rate of several hundred 
pounds a year. Eagle-Picher Lead Co., Joplin, Mo., was again the 
sole producer, recovering the germanium as a byproduct of zinc- 
smelting operations at Henryetta, Okla. Shipments were mainly in 
the oxide form. 

Prices through 1947 remained at about $180 per pound for the 
metal and $50 for the oxide. The metal, 99.5 percent pure, was 
quoted by the Metal Bulletin (London) at 19 s. per gram through- 
out 1947. 

Noteworthy chemical and physical characteristics of germanium 
are light weight, extreme hardness, resistance to corrosion, expansion 
on solidification, and high electrical resistance. The major use to 
date has been in electronic devices required for radar. Germanium- 
gold alloys show promise for precision casting and as solders for gold 
articles. The Eastman Kodak Co., Rochester, N. Y., has developed 
a new glass in which germanium dioxide is substituted for silica, the 
remaining constituents being titanium dioxide and sodium fluoride; 
the glass has a high index of refraction which suggests its use in wide- 
angle camera lenses and microscope objectives. 


INDIUM 


Indium production during the year was reported by two companies, 
the American Smelting & Refining Co. at its Perth Amboy, N. J., 
plant and the American Steel & Wire Co., at Donora, Pa. The latter 
company was a new producer. Shipments were reported by the two 
companies mentioned; by the Anaconda Copper Mining Co., Great 
Falls, Mont.; and by the National Zinc Co., Bartlesville, Okla. 
Total domestic shipments of indium contained in metal and compounds 
increased to 13,908 troy ounces compared with 9,667 in 1946 and 
57,434 in 1945. 

The principal use of indium has been in heavy-duty composite 
metal bearings. Indium is plated on a lead-coated steel bearing and 
subsequently diffused into the lead at 350° F. Indium also is used 
in solder and brazing alloys, alloying with gold and silver for jewelry 
and plated articles, as a nontarnish coating on silverware, in making 
low-melting alloys, and in indium-zine coatings as a noncorrosive 
plating. A patent was granted on a method for recovering indium 
from metals or alloys such as lead or zinc.^ Research was active 
toward developing significant new uses for the element and its alloys 
and compounds. 

Throughout the year the metal, 99.9 percent pure, was quoted 
a at $2.25 per troy ounce by E&MJ Metal and Mineral 

arkets. 


14 U.S. Patent 2,433,770, Dec. 30, 1947. 
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Exports from Peru were about 8,700 troy ounces, approximately 
doubling that reported for 1946. 


LITHIUM 


Maywood Chemical Works, Maywood, N. J., and Metalloy Corp., 
Minneapolis, Minn., produce lithium metal alloys and lithium com- 
pounds in the United States. Several thousand pounds of the metal 
were produced in 1947. 

Lithium metal is added as a scavenger in copper-base alloy melts. 
For this use and for safety and ease in handling, weighed quantities 
of lithium metal are sealed in copper tubing. Lithium metal also can 
be purchased sealed in aluminum tubes. Lithium atmospheres in 
heat-treating furnaces prevent scaling (oxidation) and permit control 
of both carburizing and decarburizing. Lithium peroxide and lithium 
borohydride can be used to generate oxygen and hydrogen, respec- 
tively. The large military demand for lithium hydride as a light- 
weight and convenient source of hydrogen ceased with the ending of 
World War II. Lithium-aluminum hydride reduces organic com- 
pounds rapidly at room temperature in ether solutions. Lithium 
compounds such as lithium aluminate, lithium borate, lithium cobal- 
tite, lithium manganite, lithium molybdate, lithium silicate, lithium 
titanate, lithium zirconate, and lithium zirconium silicate are finding 
use in the ceramics industry. Various uses of lithium compounds !5 
were listed. | 

À paper discussing the preparation of lithium metal was presented 
at the annual meeting of the American Institute of Mining and 
Metallurgical Engineers i in New York, March 1947." 

The price of lithium metal per pound, 98—99 percent, 5-ton lots, was 
$10 from January to September and $10-$15 during the remainder of 
the year, according to E&MJ Metal and Mineral Markets. 

Ores and compounds of lithium are discussed in the Minor Non- 
metals chapter of this volume. 


SELENIUM AND TELLURIUM 


Domestic Production.—Selenium and tellurium are produced as © 
byproduct metals in the United States by the American Smeltin ^w 
Refining Co., Baltimore, Md.; International Smelting & Refining 
Perth Amboy, N. d: United States Metals Refining Co., 75 
N. J.; and United States Smelting, Refining € Mining Co., East Chi- 
cago, “Ind. Residues from the electrolytic refining of copper are the 
chief source of both selenium and tellurium. Some tellurium is re- 
covered as a byproduct of lead refining. These residues are refined 
or stocked in accordance with demand. During 1947, steady plant 
operation resulted in a 76-percent increase in selenium output over 
1946. Shipments increased 22 percent over 1946. The demand for 
tellurium increased during 1947. 

15 Chemical Industries, New Chemicals for Industry: Vol. 61, No. 3, September 1947, p. 452. 


16 Kroll, W. J. and Schlechten, A. W., Laboratory Preparation of Lithium Metal by Vacuum Metallurgy: 
Am. Inst. Min. and Met. Eng., Metals Technol., Tech. Pub. 2179, June 1947, 9 pp. 
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Salient statistics of elemental selenium and tellurium in the United States, 
1943-47, in pounds 


Selenium Tellurium ! 


Imports 3 


. | Producers’) Producers’ Producers'| Producers’ 
zine shi stocks at |——————4———— progu = shi stocks at 
ments? jend of year Pounds Value ments? jend of year 
1943_.....-.- 635, 581 521, 779 455, 677 81,720 | $142,032 56, 174 62. 260 139, 403 
19044. ........ 485, 446 423, 906 517, 217 97, 800 170, 582 69, 025 45, 323 163, 105 
1945. .......- 458, 486 604, 445 371, 258 | 4 216, 793 395, 934 80, 750 60, 328 183,527 - 
1946. ........ 291, 103 405, 226 257, 135 475, 081 806, 205 3, 765 38, 523 148, 769 


1947. ........ 512,648 | 494,982 | 280,368 | 529,175 | 893,171 45, 248 71, 300 122, 717 


1 Includes tellurium content of small quantity of oxide. 
3 Bureau of Mines not at liberty to publish value. 


3 Includes selenium salts. 
5 Revised figure. 


Uses.—Selenium is used in manufacturing rectifiers and light- 
sensitive cells, decolorizing glass, the manufacture of red glass, as a 
red pigment in enamels, in vulcanizing rubber, in insecticides, as an 
additive in the manufacture of certain lubricating oils, and for flame- 
proofing wire and cable insulation. Both selenium and tellurium are 
employed in improving the machinability of copper and copper alloys 
and to a small extent as modifying agents in stainless steels. Tellu- 
rium is used in toning silver prints, as a carbon stabilizer in steel, as an 
additive to lead and rubber, and to a limited extent in electric rectifiers. 

Prices. —Selenium (black, powdered, 99.5 percent) was quoted at 
$1.75 a pound from January to the latter part of June then at $2 the 
remainder of the year, &ccording to E&MJ Metal and Mineral 
Markets. Tellurium was quoted at $1.75 per pound throughout 1947. 
London prices for selenium per pound, according to the Metal Bulletin 
(London), were 8s. 6d. from January to July 15, then 8s. 11d. until 
July 25, and 10s. from July 25 to the end of the year. The London 
price for tellurium per pound was 7s. from January to December 9, 
then 8s. 9d. | 

Foreign Trade.—Imports of selenium and selenium salts for con- 
sumption during 1947 totaled 529,175 pounds valued at $893,171; 
526,970 pounds were from Canada and 2,205 pounds from Belgium. 
Imports in 1946 totaled 475,081 pounds. Data on imports of tel- 
lurium and exports of selenium and tellurium are not available. 

Canada.—In 1947 Canada produced 375,000 pounds of selenium 
valued at $704,250 compared with 521,867 pounds valued at $949,798 
in 1946. Production of tcllurium in Canada was 38,000 pounds 
valued at $66,500 in 1947 compared with 15,848 pounds valued 
at $24,405 in the previous year. 


THALLIUM 


United States production of thallium metal for 1947 about tripled 
that of the preceding year. The American Smelting & Refining Co. 
was again the only domestic producer, at its Globe smelter in Denver, 
Colo. 
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For many years the chief use of thallium has been as a rodent 
poison, generally being added to grain. The toxic effects of thallium 
on human beings and animals was reviewed.” 

Increased interest in thallium has been evidenced in recent years 
because of the unusual physical properties of certain of its compounds; 
the bromoiodide will transmit wave lengths in the infrared region and 
was employed during World War II for sniper detection and signaling 
devices. 

E&MJ Metal and Mineral Markets for 1947 quoted thallium metal 
on January 16 at a nominal price of $17.50 per pound; on January 
30 the price changed to $20, where it remained until November 27, 
when a lower price of $15 was quoted and remained in effect for the 


balance of the year. 
ZIRCONIUM 


Domestic Production.— Domestic mine production of zircon in the 
United States in 1947 was about 50 percent greater than in 1946. 
However, the only producer was the Rutile Mining Co. of Florida, 
subsidiary of Titanium Alloy Manufacturing Co. Zircon is recovered 
by this company with ilmenite and rutile from dune sands near South 
Jacksonville, Fla. The Riz Mineral Co., which mined black sands 
near Vero Beach, Indian River County, Fla., in 1946, did not operate 
in 1947, but the company did ship zircon concentrates from stocks 
previously accumulated. 

Mixed zircon-rutile-ilmenite concentrates imported from Australia 
were beneficiated by W. F. Berk & Co., Wood-Ridge, N. J.; Foote 
Mineral Co., Philadelphia, Pa.; International Titanium Corp., 
Carteret, N. J.; Orefraction, Inc., Pittsburgh, Pa.; and Titanium 
Alloy Manufacturing Co., Niagara Falls, N. Y. Zirconium ferrosilicon 
was produced by Electro Metallurgical Co. at Sheffield, Ala., Niagara 
Falls, N. Y., and Alloy, W. Va. Zirconium-copper was produced by 
the Beryllium Corp., Reading, Pa., and Metal Hydrides, Inc., 
Beverly, Mass. Zirconium metal was prepared by Foote Mineral Co., 
Metal Hydrides, Inc., and Titanium Alloy Manufacturing Co. 

Consumption and Uses.—Shipments of foreign and domestic 
zircon to consumers continued to increase, reaching a new peak in 
1947. Shipments were 29,213 short tons compared with 20,555 tons 
in 1946 and 15,988 tons in 1945. Use distribution in 1947, in per- 
centages, according to estimates by principal shippers, was as follows: 
Vitreous enamels, 29; refractories, 24; electrical and chemical por- 
celains, 19; metal and alloys, 15; pottery glazes, 10; and miscellaneous, 
8. Miscellaneous uses include in glass manufacture, as an abrasive, 
and in oxyhydrogen lights and incandescent (Nernst) lamps. 

Stocks.—Producers’ and distributors’ inventories of zircon (in- 
cluding zircon content of zirconium-titanium concentrates) increased 
from 5,059 short tons at the end of 1946 to 9,592 tons at the end of 
1947. Government stocks held by the Office of Metals Reserve 
were disposed of during the year. Data on stocks of the National 
Strategic Stock Pile are not available. 


17 Heyroth, Francis F., Thallium: U. S. Public Health Service Reports, Review and Summary of Medical 
Literature, Suppl. 197, 1947, 23 pp. 
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Prices.— Zirconium ore per ton, 55 percent ZrO;, f. o. b. Atlantic 
seaboard, was quoted nominally at $42-$45 early in January, $55-$60 
from January 9, $60-$70 from January 30, $40-$45 from February 20, 
$40-$50 from March 15, and $45-$47 from September 18 to the end 
of the year, according to E&MJ Metal and Mineral Markets. Zir- 
conium metal powder was quoted for the entire year at $7-$8 Det 
pound, according to quantity purchased. Zirconium ferrosilicon, 12— 
15 percent Zr content, was quoted at $102.50-$107.50 per gross ton 
until mid-June, $0.055 per pound from June 26 to early December, 
and then $0.06 from December 11 to the end of the year. Zirconium 
ferrosilicon, 35-40 percent Zr, was quoted at $0.14—$0.16 per pound 
until mid-June, $0.1775 from June 26 to mid-September, $0.17 from 
September 25 to early December, and $0.184 from December 11 to 
the end of the year. 

Foreign Trade.—Zircon imports were received from India for the 
first time since 1942. "The chief source of zircon continued to be 
Australia. Imports from Australia are principally in the form of 
mixed zirconium-titanium concentrates. All baddeleyite entries were 
from Brazil. A total of 11,000 pounds of ferrozirconium and zir- 
conium-ferrosilicon valued at $11,553 was reportedly imported from 
China. Exports comprised 330 short tons ($25,583) of zirconium con- 
centrates and 9,592 pounds ($5,718) of metal and alloys in 1947, com- 
pared with 259 tons ($17,285) of concentrates and 2,377 pounds 
($6,122) of metal and alloys in 1940. 


Zirconium ore and concentrates imported for consumption in the United States, 
by countries, 1943—47, in short tons 


Total zirconium 


Zircon from— Badde- concentrates 
LEM RA AI d eh 
Year from ; 
SE Brazil | Canada | India | Senegal | Brazil GE Value 
ba A eo E LE 19, 481 AAN AE RA 8, 821 28, 412 $697, 704 
EE 21, 701 ye E EEIN. EE 2, 332 24, 033 576, 299 
A EEN 25, 072 Gy ieee O 6 792 26, 470 554, 400 
A 14, 379 C MEM MEME V EA EEN 2, 431 16, 814 453, 458 
Lt .2:2221222 822m 21, 894 (2) 2 4,181 Jee 4, 619 30, 696 891, 161 


1 Imports of zircon, rutile, and ilmenite from Australia are generally in the form of mixed concentrates. 
These concentrates are classified hy the U. S. Department of Commerce as zirconium ores and concentrates, 
rutile ores and concentrates, or ilmenite ores and concentrates. Total zircon content of the so-called zircon 
ore and concentrates and rutile and ilmenite ores and concentrates (see Titanium chapter) are estimated as 
follows: 1943, 11,472 tons; 1944, 11,317 tons; 1945, 17,138 tons; 1946, 11,535 tons, and 1947, 22,727 tons. 

3 Any zircon imports from Brazil in 1944-47 included with baddeleyite. 


Technology.—The Bureau of Mines continued research and de- 
velopment on the preparation of zirconium metal. Patents were issued 
on the production of zirconium hydride," zirconium silicate polishing 
material and process of preparing same,? and zirconyl and hafnyl 
compounds and their production.” 

18 U, S. Patent 2,427,339, Sept. 16, 1947. 


19 U, S. Patent 2, 427,799, Sept. 23, 1947. 
30 U, S. Patent 2,424,262, July 22, 1947. 
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World Review.—Most of the world’s supply of zircon has been 
produced in Australia as a coproduct of rutile and ilmenite. Zircon 
content of concentrates produced is estimated by the Australian 
Bureau of Mineral Resources 1943 through 1947, in long tons, re- 
spectively, as follows: 1943, 10,334; 1944, 14,000; 1945, 15,180; 1946, 
12,403; and 1947, 21,576. Brazil also is a major supplier of zirconium 
ores. It is the only commercial source of baddeleyite. Some zircon 
also has been produced in Brazil, and reserves of both baddeleyite 
and zircon are reported to be large. Exports of zirconium concentrates 
from Brazil in 1947 were 3,977 metric tons compared with 4,453 tons 
in 1946. India produces zircon, chiefly obtained from the Travancore 
beach sands. Other countries producing zircon include Malaya, 
Alen). Indochina, Egypt, Italy, Korea, and Senegal (French West 

ica 
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RODUCTION of crystalline and amorphous graphite in 1947 

reached 4,387 short tons, and shipments totaled 5,207 tons valued 

at $221, 260. There are too few domestic producers to permit 
showing separate statistics on amorphous and crystalline graphite. 
The accompanying table shows combined figures for the 1943-47 
period. Producers’ stocks totaled 599 short tons at the end of 1947. 
The production of manufactured graphite continued to expand, but 
figures are not available for publication. 


Production and shipments of natural graphite in the United States, 1943-47 


Produc- Shipments Produc- Shipments 
tion ion 
pe Ghort | Short Mel (short | Short 
tons) tons Value tons) t Value 
1043 sel ee 9, 939 9,597 | $903,102 || 1046 5, 575 4,844 | $252, 596 
Q44 ----------- . 5,408 5, 768 349, 663 || 1947.............-.- 4, 387 5, 207 221, 260 
A 4, 888 5, 334 289, 207 


A description of the graphite deposits in the Raleigh, N. C., art 
has recently been published.’ n 

As shown in the accompanying table, imports of all kinds of graphite 
reached 43,659 short tons valued at $1, 511,275 in 1947, an increase 
of 32 percent in quantity and 14 percent in value from 1946. All 
classes except crystalline flake show increases. Quantitywise, natural 
amorphous shows the greatest change, increasing from 29,743 tons 
valued at $1,065,835 to 40,703 tons valued at $1,236,734. ..Imperts 
from Mexico ‘accounted for the major part of this ‘increase. um 


"TIER, 
15224 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from record d the 
U. S. Department of Commerce. 1 

2 Harrington, J. W., The Origin and Importance of the Raleigh Graphite: Jour. Geol., vol. 55, "R4! 8, 
1947, pp. 516-521. 


812930—48 | | | | 304 407* tid Oia nt | 
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Graphite (natural and artificial) imported for consumption in the United States, 


1943-47 
Crystalline Amorphous 
Total 
Flake Hump, CR oF Natural Artificial 
Year 
Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value 
1043... 5, 311 |$493, 382 | 1,012 |$117, 795 | 22, 390 | $331,800 | 205 |$15, 515 | 28,918 | $958, 492 
1044 on 6,191 | 663, 231 | 1, 568 | 251,832 | 18,294 | 345,612 | 131 | 10,299 | 26,184 |1, 270, 974 
1045 ss 2, 883 | 286,532 | 5,207 | 558, 242 | 28,042 | 569,600 | 154 | 6,223 | 36, 286 |1, 420, 597 
1946: 
Brüzil--.- A AA A A eh) secl eec 1 
Canada. ...... 113 | 24,524 |.......]........- 1,413 | 117,276 4 558 | 1,530 | 142,358 
SE EE, E A 7,990 | 3,674 | 482,899 |......].......- 3, 730 , 889 
Üb8--. cbe AE IA O HR E DEE, EA 
France_-__.__-- 24 Beda) AA, AAN MM AAA O, GE 24 5, 133 
Indi. IA A A A EE 168 18,086 |......].......- 168 18, 086 
"Madagascar. ..| 3, 200 | 223,506 |. .----.L.-..-- 4.00 2200 000 loco loo 2. 3,200 | 223, 506 
ES e A A AAA SA IP 24, 389 441,189 |_.--..1.....--- 24, 389 441, 189 
Mozambique..|.......|.........].-.....]. --...... 96 5,980 A A 96 5, 980 
Switzerland. ..[-.--- Lolo ooo loo... 1 280 Peet AAA 1 280 
3, 337 | 253, 163 56 | 7,990 | 29,743 |1, 065, 835 4 558 | 33,140 |1, 327, 546 
1947: 
Canada. ...... 253 | 41,013 |.......|........- 1,708 | 130,246 |......].......- 1,961 | 171, 259 
Ceylon........|.......]....-..-- 16,313 | 3,707 | 432, 763 28 | 2,660 | 3,933 | 451,736 
hina......... 56 £008 AA ME, eee PS E ete eee 4, 068 
Cúba- -eoa PP AA A A 4 582 E ECN CEA 4 582 
Gë. 33 A la HS O EIN oot EE 33 9, 090 
Indis. c A E A A 168 67,060 |......].....-.- 168 67, 060 
MUON AA, MA DEE A A 107 1 AA A 107 3, 300 
Madagascar...| 2,388 | 201,385 | (1) y A np, E EEN , 388 | 201,397 
ML A A A PA GE 34,857 | 591,473 |......|........ 34,857 | 591, 473 
Mozambique..|...-._-|---------].------]--------- 135 7.720 1... d esse 135 7, 730 
Switzerland...|.......|.........|.-.....]- -----.-- 11 3) 620 El MAN A 11 3, 328 
Tanger E EA A A os 6 266) PO ES 6 252 


e 
ques | Go | eee | cose | gee | qo | gee | eee | ee 


2, 730 | 255, 556 198 | 16,325 | 40, 703 |1, 236, 734 28 | 2,660 | 43, 659 |1, 511, 275 


1 Less than 1 ton. 


Consumption of natural graphite in the United States in 1947, by types 


Flake Fines Lump and chip 
Country of origin 
pes Value e Value d Value 
United States......................- 126 $22, 901 322 Yo; 500- A Ringe cei 
EE GE EE, E Ce EWEG > GE We EA eee 
eweg Eege eier 145 45, 301 539 200, 631 1, 393 $285, 904 
Madagascar ...._.-.--.-------------- 3, 709 755, 095 363 69,018 E ER 
E AAA E O EEE 221 21,705 sauces fates cee 
A obs eee tee cee WE, e 243 20-410 A el essen one 
3, 980 823, 297 1, 688 363, 690 1, 393 285. 904 
Dust Amorphous Total 
Country of origin ! 
oe Value poole Value a Value 
United States.._.._..-_....--------- 629 $81, 857 673 $26, 110 1, 750 $172, 428 
TT TEE 476 263 672 79, 1, 148 123, 
Ceylon- A iustos 643 101, 143 508 155, 814 3, 228 788, 793 
Madagascar AAA A AN eee cea (5 (1) 4, 072 824, 113 
Meriti- se sewed tote ea (1) (1) 6, 085 240, 291 6, 306 277, 996 
Other? c o i eoo elu cei 375 30, 940 23 5, 512 9 57, 228 


A | ES o |) ere 


2, 123 257, 203 8, 169 513, 592 17, 353 2, 243, 686 


! Included with ‘‘Other.’’ 
? Includes French Indochina, India, Italy, and Korea. In these instances specific types may not be re- 
vealed by specific countries. 
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The consumption of natural graphite by types and uses in 1947 is 
shown in the accompanying tables. Amorphous and flake graphite, 
respectively, supply the largest percentage of total consumption and 
value. Foundry facings make up the largest single use, followed by 
batteries, crucibles, and lubricants in that order. 


Consumption of natural graphite in the United States in 1947, by uses 


Short 


Use tons Value Value 
COrucibles 2,518 | $512,578 || Packings......................- 136 $43, 471 
ee EES 497 DBearingg 34, 217 
Stoppers, sleeves, and nozzles... 973 Carbon brusbes. 192 82, 435 
Foundry facings................ Othór bocce oes cesses 121, 151 
Batteries. ...................... 644 


1 Includes brake lining, electrodes, etc. 


The procurement of graphite from Madagascar was again difficult 
in 1947. A rebellion that broke out in the section of the island that 
includes the graphite mines closed most of the operations. Some 
damage was done to the mills, and because of the fighting the com- 
panies were not able to maintain a working force. The imports re- 
ceived during 1947 represent almost entirely stocks on hand at the 
end of the previous year. The fluctuation in prices that began in 
1946 continued through 1947, and in December the companies again 
requested higher export prices to cover the increased cost of materials 
aud the expense of replacing plant equipment destroyed during the 
rebellion. The request was granted January 10, 1948. The new 
minimum export price f. o. b. Madagascar and the former price are 
shown in the accompanying table. 


Minimum export price of graphite, f. o. b. Madagascar, 1947-48, per metric ton 


Flake Powder (fines) 
Carbon, percent > Carbon, percent SE ES 

1947 1948 1947 1948 
85.0-87.5.......-.-..-.---..... $110 $132 || 75.0-77.5......-....-...-..---- $60 $66 
n DNE RES 114 137 || 77.6-82.5.....................-. 70 77 
89.6-92.5_......-....--.-.-..--- 120 144 || 82.6-87.5...................... 85 100 
92.6-94.9..-------------------- 135 165 || 87.6-89.9_.-------------------- 105 125 

95.0 and over. ................ (1) (1) 90.0 and over. ................ (1) (1) 


1 No fixed price. 


A reduction in United States tariff rates on graphite was made in 
1947, to become effective January 1, 1948. The new rates are: 
Amorphous natural and artificial, 5 percent ad valorem each; crystal- 
line flake, 15 percent ad valorem with a specific minimum of 0.4125 
cent per pound and a specific maximum of 0.825 cent per pound; 
crucible flake and dust and other crystalline lump and chip, 7% percent 
ad valorem each. | 


U 


1268 MINERALS YEARBOOK, 1947 


Exports of natural graphite, 1943-47, were: 1943, 3,010 short tons 
valued at $317,586; 1944, 2,230 tons, $248,257; 1945, 1,308 tons, 
$134,414; 1946, 2,313 tons, $267,137; 1947, 1,546 tons, $171,607.  - 

Trade-journal quotations of prices for graphite f. o. b. New York 
in 1947 were: Ceylon lump, 10-12 cents per pound; carbon lump, 
9—10 cents; chip, 7-8 cents; dust, 4-5 cents; Madagascar No. 1 flake, 
9-15 cents. Crude amorphous graphite was $16 to $32 per ton, 
according to grade. All prices were nominal. i 

The available statistics on the world production of graphite for the 
1942—47 period are shown in the accompanying table. Comparable 
figures for the 1915-39 period were published in Minerals Yearbook, 
Review of 1940 (p. 1414), and for the 1937-45 period in Minerals 
Yearbook, 1945 (p. 1567). 


World production of natural graphite, 1942-47, by countries, in metric tons! 
l [Compiled by P. Roberts] 


Country ! 1942 | 1943 1944 1945 1946 1947 
AAA A 244 237 455 333 (2) (2) 
Australia: 

New South Wales...................- 3 114 142 - 51 (2) (2) 
Queensland -------.------------------- 225 360 | - 52 58 234 187 
South Australia..................... bs 71 88 253 5 2 21 
pi EE E E ra NR RENS uos eee EO Q() -. 
Western Australia.................... Ole DE eet eee estes Sete t eu 
RUSIA or seo ewe eee a a Se 3 26,203 | 331,305 22, 487 9, 483 246 4, 201 
Brazil (exports) .._.....2._-..-_----------- 72 19 - 199 | 131 |. GK 484 
anadi e ocu E OA 5 463 1, 726 14435 |... 1,733 1, 792 2, 132 
Ceylon (erports). AA 28, 180 20,397 | 12,4801'|' " 7,946 4, 623 4 5, 644 
CODINA. sess toes cauchos. 16, 800 (2 (7) . (3) OI (3) 
Ozechoslovakia........-....-.-------...--- 13,126 | 21,252 | 21, 459 10, 973 5, 108 (2) 
LN o cose eee Baa ele eee ee E, ER 260 SO $ ses cuc 2) 
Germany: Bavaria....................... 33, 316 34, 960 36, 357 2) 3, 750 (3) 
dia gn ta MM 1, 072 1, 152 94 1, 312 4, 561 (2) 
Indochina, Rrench.. 000002 14 SO teen PP (2) 
Tale hee 5, 483 2 2 "1, 79 2, 593 4, 287 
ECH RE 2, 7. 791 10,382 |. 12, 449 11, 339 9, 595 
ET: E watt oe A 10 2 
0: A 502222 EE 96, 054 96,471 | 103, 306 32, 407 | 57 5,687 | 5? 12, 797 
Madagasear. 2-2 9, 562 12, 949 14,478 | - 9,185 6, 315 8 524 . 
Malayan Uuion. LLL... 9163 |,- 9163 9 163 (2) (2) 3) 
Mexi60 A S E EHI 20, 811 | **’20, 677 12,977 | 23,034 21, 949 27, 984 
Morocco . 
Prene os Se ois se ee eE 1, 067 265 213 262 637 
Spanish so e cro e e nosque ni rti 79 42 100 ? 120 9 150 
A A 2, 933 3, 178 3, 784 (2) (2) (?) 
Portuguese East Africa... -.--.-.-..-.- 165 428 (2) E (2) (2) 
Southern Rhodesia |. AN GEN 5 E uses E CO 
South-West Africa.........-.--.---------- 181 1, 758 1, 973 1, 318 1, 193 1, 639 
SDa EE, A 1 3 
Si AAA 174 | > Uli 802 |.......... (2) 
Union of South Afrieg oooooo....- 661 324 196 278 164 
United States: AER 
e ) 6,450] 9016] 4,906] 4434| 5058 4,033 
Total (estimate) 1................... 267,000 | 286,000 | 270,000 | 157,000 86, 000 (2) 


! In addition to countries listed, graphite has been produced in Bulgaria, Greenland, Nyasaland, and 
U.8.8.R., but production data are not available. No estimates for these countries are included in totals. 

2 Data not availablo; estimates by author of chapter included in totals (except for 1947). 

3 Includes scrap. E 

4 January to September, inclusive. 

$ Exports. 

6 Less than 1 ton. 

7 South Korea only. 

8 January to June, inclusive. 

? Estimate. 
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GREENSAND 


Production of greensand in New Jersey by the Zeolite Chemical 
Co., Medford, N. J.; Inversand Co., 226 Atlantic Avenue, Clayton, 
N. J.; and the Permutit Co., 330 West Forty-second Street, New 
York 18, N. Y., with operations near Birmingham, N. J., reached 
8,745 short tons. Shipments totaled 8,337 short tons valued at 
$432,980. All materials shipped in 1947 were utilized in the manu- 
facture of water-softening compounds and water-purification agents. 

Prices f. o. b. works in 1947 for refined greensand ranged from ap- 
proximately $53 to $114 per short ton, depending upon the degree of 
refinement attained and whether it was to be used as a water softening 
or purification compound. 

pee for greensand sold or used are shown inthe accompanying 
table. 


Greensand marl sold or used by producers in the United States, 1943—47 


Year Short tons Value Year Short tons | - Value 
1943 isole demie 10, 056 $522, 124 || 1946..............--..--.- 5,1 $424, 
e oo oocoee uc eds unus 4, 908 505, 651 || 1947..............------.- 8, 337 432, 980 


Ita rias 4, 986 477, 919 


KYANITE, ANDALUSITE, AND SILLIMANITE 


Domestic production of kyanite in 1947 approached very closely 
the all-time high reached in 1946. Imports from India in 1947 
declined sharply from the previous year’s total. The decrease was 
due to transportation and political factors rather than to depletion of 
the deposits. A sharp increase in the quantity of kyanite received 
from Kenya Colony, British East Africa, over the previous year’s 
figure brought total imports for 1947 well above.the 1946 figure. The 
tonnage, value, and consumption of imported kyanite in recent years 
are shown in the accompanying table. 

The receipt of 1,163 tons of sillimanite valued at $14,588 from 
Australia was also reported. ‘The material received from the United 
pee and British Guiana is calcined kyanite, which originated in 

ndia. ! 

Statistics on the domestic kyanite industry are not available for 
publication, because there are too few producers. Shipments of 
domestic kyanite were last published in 1943, and statistics for the 
1940-43 period were published in Minerals Yearbook, 1943 (p. 1579). 
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Consumption and stocks of imported kyanite in the United States, 1943-47 


Imports Consump- | Stocks 
pd al nian ds Da tion Dec. 31 
(short (short 
Short tons Value tons) tons) 
1943: Tndta 2-2 eee Skee 9, 972 $105, 042 12 8, 416 1 11, 000 
1944: 
British East Africa... ooocooccococcccoccoccccocoo- 55 591 (3) (3) 
Indid-- o5. 9. ae AA eens ces 5, 680 66, 850 (3) (3) 
5, 735 67, 441 ! 8, 064 ! 8, 600 
1945: | | 
British East Africa.-.------------------------------- 560 7, 000 (3) (3) 
Indi uocum ofer air Euer aderit Lar Mr M REN 13, 904 160, 997 (3) (3) 
14, 554 167, 997 415, 000 48, 000 
British East Africa............-....---------------- 395 3, 308 (3) (5) 
ndla EE eee E A 10, 110 109, 990 (3) (5) 
Union of South Africa. ......... 22. c c cL Ll. 277 3, 187 (3) (5) 
10, 782 116, 485 - +11, 500 - 7,280 
1947: i 
British East Attiea cL ccc cL LLL ll. 7, 226 82, 921 (5) (5) 
British Ouiang 2222 c cc ccc LLL LcLlll.- (6 65 (5) (5) 
A O EE 3, 793 53, 057 (5) (5) 
United Kingdom. 2... LLL Lll. (6 43 (5) (5) 
11, 019 136, 086 13, 807 1, 436 


1 Consumption and stocks as reported by War Production Board. 
2 Includos 316 tons reexported to Canada. 

3 Data not available. 

4 Partly estimated. : 

5 Bureau of Mines not at liberty to publish figures. 

6 Less than 1 ton. 


Production of kyanite in 1947 was reported by the Kyanite Mining 
Corp. near Farmville, Va., the only company selling on the open 
market, and the A. P. Green Firebrick Co., of Mexico, Mo., from a 
deposit near Clarksville, Ga. The Vitrefrax Corp., 5050 Pacific 
Street, Los Angeles, Calif., whose mine is near Ogilby, Calif., is 
reportedly liquidating. A new company, Commercialores, Inc., 39 
Cortlandt Street, New York, N. Y., was formed in March 1947 to 
recover kyanite from the Henry Knob deposit near Clover, S. C. It 
expects to get into production in April or May 1948. 

Champion Sillimanite Co., Inc., Toledo, Ohio, sold its andalusite 
mine in Mono County, Calif., and its dumortierite mine in Pershing 
County, Nev., to R. À. Stranahan, Jr., and associates in September 
1947. "The mines were not operated, however, at any time during 
the year. The Technical Porcelain & Chinaware Co., El Cerrito, 
Calif., purchased and operated the Pyramid andalusite mine near 
Thorne, Nev. Andalusite was shipped to its California plant for use 
in the manufacture of chinaware. 

The extent and possibilities of working commercial deposits of 
sillimanite schists in the Southeastern States have been investigated. 
Pilot-plant work on the manufacture of & refractory brick that will 
meet Navy and Federal thermal shock tests is encouraging and is 
being pushed to completion. 

Prices for domestic kyanite in 1947 ranged from $19.50 per short 
ton for crude kyanite to $37.50 for calcined material, 35-mesh, in 
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carlots. The cost of Indian kyanite laid down at Atlantic seaports in 
1947 was about $40 per ton. 

Separate classification of exports of kyanite and associated minerals 
started in 1945. Exports for 1945 were 307 short tons valued at 
$20,205; 1946, 342 tons ($17,881); and 1947, 239 tons ($20,533). 
The markets were Canada, Mexico, Argentina, Netherlands, and 
Brazil The bulk of the material exported 1 in each year, however, Was 
purchased by Canada. 


LITHIUM MINERALS 


Sales of lithium minerals in 1947 reached 2,441 short tons valued 
at $151,113, a decline of 20 percent in quantity and 50 percent in 
value from the previous year's totals. 

Tonnagewise, the Lithium Corp. of America, Inc., Minneapolis, 
Minn. (operation i in South Dakota), was the largest producer of lithi- 
um ores, but because of the higher LO content of the dilithium 
sodium phosphate recovered at the American Potash & Chemical 
Corp. plant at Searles Lake, Calif., the latter company is still the 
largest producer of lithium raw materials. 

The Hayden Mining Co., Colorado Springs, Colo., the only domes- 
tic producer of lepidolite, 'announced the permanent closing of its 
Pidhte mines, San Miguel County, N. Mex.; the Harding mine, Taos 
County, N. Mex.; and the Brown Derby mine, Gunnison County, 
Colo., effective December 31, 1947. 

The tonnage and value of lithium ores and compounds shipped in 
recent years and the approximate Li,O content are shown in the 
accompanying table. 


Shipments of lithium ores and compounds from mines in the United States, 
1935-39 (average) and 1943-47 


Ore Li:O Ore Lis) 
Year (short | Value (short Year (short | Value | (short 
tons) tons) tons) tons 
1935-39 (average)....... 1,327 | $48, 280 88 || 1945_..----------------- 2,446 | $285, 520 274 
048 costes eases 8,155 | 314, 660 463 || 1046 .........---------- 3,065 | 303,802 323 


1944 ee 13,319 | 552,977 848 || 1947.........--...--.--- 2,441 | 151,113 199 


- Approximately 1,080 short tons of lepidolite were imported into the 
United States from South-West Africa in 1947. Mines Develop- 
ment, Ltd., subsidiary of the Lithium Corp. of America, has started 
develo pment work on spodumene deposits in the Cat Lake district, 
about 100 miles northeast of Winnipeg, Canada. 

Experimental results have demonstrated that it is technically 
feasible to prepare lithium metal by reacting a mixture of spodumene, 
lime, and ferrosilicon or aluminum in a vacuum furnace. It is be- 
lieved that the costs of producing lithium by this method and redis- 
tilling it to present required commercial purity may be below those of 
the the electrolytic process.* 


3 “3 Stauffer, R. y R. A., Vacuum Process for Preparation of Lithium Metal from Spodumene: Am. Inst. Min. 
and Met. Eng., Metals Teehnol., vol. 14, No. 6, September 1947, Tech. Pub. 2268, 10 pp. 
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Trade-journal prices of lithium ores were as follows: Spodumene, 
$6 to $8 per 20 pounds of contained Li,O on 6 percent grade carlots; 
amblygonite, air-floated, $110 per short ton in carlots; and lepidolite, 
4 percent Li,O lump, $56 per ton. The price of dilithium sodium 
phosphate was reported &t about $191 per ton. 


MINERAL-EARTH PIGMENTS 


[By G. W. Josephson] 


During 1947 the demand for mineral-earth pigments remained at a 
high level and total domestic output was approximately the same as in 
1946. | 

Imports of pigments from foreign countries have increased only 
moderately since the end of hostilities. Receipts of most types in- 
creased considerably in 1946, but in 1947 the trend was down. As 
shown in the accompanying table, total imports of the pigments listed 
declined 25 percent. Receipt of about 1,500 tons of crude Persian 
Gulf red iron oxide was reported during the year. Postwar disloca- 
tions in the producing countries, high costs of production, high ocean 
freight rates, and satisfactory substitution of domestic pigments have 
discouraged imports. | | 

Exports of iron oxide pigments increased 25 percent in 1947. 
Nearly half of the total was shipped to Canada, and the remainder 
went as small shipments to a large number of countries throughout 
the world. Details are shown in the accompanying table. 

A discussion of systems of classifying color has recently been 


published.* 


Natural mineral pigments and manufactured iron-oxide pigments sold by proc- 
essors in the United States, 1946-47, by kinds 


1946 1947 
Pigment 
Short Short 
tons Value tons Value 
Mineral blacks__.........._......--___--_- eee eee ee 6, 369 $118, 171 (1) (1) 
Precipitated magnetic biacka o oooocccccccccococ.o (1) (1) (1) (1) 
Natural brown oxides (metallic browns)...................- 5, 823 276, 379 5, 801 $308, 440 
Vandyke brown (finished pigment)... ---------------------- (1) (1) (1) (1) 
Pure browns (96 percent or better iron oxides)....._......... 1, 018 206, 806 1, 016 219, 686 
Natural red oxides. ocio co 22, 436 972, 405 20, 524 946, 997 
Pure red oxides (98 percent or better Feat... 17,050 | 3,117, 706 17, 331 3, 481, 083 
Venetian rodeo coco orleans 9, 727 721, 354 7,127 579, 603 
Pyrite cinder.. 22 eee eee 964 52, 471 1, 682 110, 863 
Other red iron oides 22 17,345 | 1, 683, 166 18, 817 2, 214, 358 
Natural yellow oxides (high Fe... O 1 l O) 
Pure yellows (85 percent or better Fe. 3 9, 527 | 2 1, 293, 379 10, 496 1, 635, 365 
Ochers (low Fei... e 210,774 | 2250, 168 9, 130 213, 133 
Siennas: 
Burnt... bos eos ek ks ee clo cess 1, 197 168, 978 940 141, 943 
NOt bumi EES 2, 401 303, 483 1, 441 201, 493 
mbers: 
DUE) ii o edd fd ri trice E 9, 727 325, 856 3, 051 322, 688 
Not DOPE EENS 16 68, 615 671 61, 443 
dE OA eh E RRA 3 5, 823 3 445, 213 17, 280 730, 066 


115,097 | 10,004,150 | 115,367 | 11,167,161 


1 Included with “other.” 
2 Revised figure. 


* Nicherson, D., Color and Its Description: Am. Ceram. Soc. Bull., vol. 27, No. 2, Feb. 15, 1948, pp. 47-63. 
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Selected mineral pigments imported for consumption in the United States, 1944-47 
[U. S. Department of Commerce] 


. Pigment 


to Value tons Value 
Iron oxide pigments: 

Natural... ecol 1,404 | $61,231 $126, 152 3, 755 | $250, 137 
Synthetic. ............ um 686 86, 188 58, 380 5 94, 
Ocher, crude and refined. ..... 4 221 : 528 258 14, 362 
Siennas, crude and refined... te 725 65, 787 
Umber, crude and refined....| 1,172 31, 599 57, 281 2, 206 59, 524 
Vandyke brown..............]........]..--.-.-.. |. -----..]----....-. 253 23, 955 


nnl mn 


3,356 | 179,239 . 278, 421 7,792 | 508,702 


Dry ocher, sienna, umber, and other forms of iron oxide for paint exported from 
the United States, 1944—47, by countries 


[U. S. Department of Commerce] 


1944 1945 1946 1947 
VIEN Short Short Short Short 
or or or O 
tons Value tons Value tons Value tons Value 

Argenting ..............-..- 19 $5, 837 1 $721 55 | $11,340 98 $21, 522 
Belgian Congo............... 40 4, 106 50 6, 450 22 2,402 EE, eher 
Belgium and Luxembourg...|........]..........]........]...-..-..- 201 30, 886 759 148, 725 
Bolivia. ....................- 10 1, 414 (1) 88 15 2, 618 6 1, 358 
Brazil: oda Bare ceed 249 54, 287 139 18, 054 3 265 396 94, 122 
TT DEER 3,333 | 194,489 | 3,484 | 285,177 | 3,279 | 327,323 | 3,234 337, 037 
A AS 19, 6 30 10, , 9 9 , 
a MNA ACH. OVES Sag WEE ODDO 147 25, 219 158 34, 873 
Colombta ----------- 137 30, 777 93 21, 728 181 , 654 216 63, 449 
CUDA A Ea 238 32, 198 386 55, 859 410 48, 649 307 53, 716 
Curacao (N. W. I)........-. 10 8 6 1, 398 11 

e sects ccc eh AA KEE, AA AA ee boit nl ec 187 27, 569 
n^og Mor 220 44, 004 165 33, 870 136 31, 660 183 44, 238 
Netherlands ARMA A ees MA AA 198 13, 353 487 44, 953 
Panama, Republic of. ....... 120 8, 937 71 7, 584 45 6, 420 13 3, 598 
POT EEN 61 8, 621 23 5, 653 41 7, 957 8, 732 
Portueal 160 6, 488 195 8, 648 125 7, 77 18, 330 

Ve E RNA, nudae sa EEN 131 9, 006 103 18, 468 145 20, 577 
Union of South Africa... |... .... |... .-...- 11 2, 841 52 25, 742 50 10, 244 
United Kingdom............|........ |.--------- 1 369 75 7, 815 276 10, 907 
Venezuela..................- 112 17, 407 130 31, 799 187 35, 704 153 30, 038 
Other countries.............. 360 55, 692 301 52, 184 477 85, 604 763 182, 079 


ener | Cee | es | eens | See | oe | Ce 


5,159 | 484,850 | 5,216 | 551,886 | 6,087 | 794,117 | 7,613 | 1,187, 313 


1 Less than 1 ton. 


In general, prices advanced during the year, and according to the 
Oil, Paint and Drug Reporter, were quoted (in cents per pound, 
barrels, works) as follows in December 1947: Pure magnetic iron 
oxide black, 9%; metallic brown, 2% to 3; synthetic (pure) browns, 
12 to 12%; burnt siennas, American type, 6% to 10%; Italian-type 
burnt siennas, 10% to 14; American-type raw siennas, 5% to 10%; 
Italian-type raw siennas, 11% to 12%; Turkey-type umbers, 5%; 
Vandyke brown, regular, 10 to 11; sap brown (special Vandyke 
brown), crystals, 12; synthetic (pure) red iron oxides, 10% to 10%; 
Venetian reds, 3.1 to 4.4, depending on iron oxide content; natural 
(metallic) red oxide, 2% to 2%; Persian Gulf oxide, 6%; natural yellow 
oxides, high iron, 1% to 2%; synthetic (pure) iron oxide yellows, 8%. 
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MINERAL WOOL 


The latest available marketing statistics on the mineral-wool 
industry are those for 1944 published in Minerals Yearbook, 1944 
(p. 1541). Although no statistics have been compiled since 1944, it 
is estimated, on the basis of information received from the industry 
and the National Mineral Wool Association, that the output of home 
and industrial insulation in 1947 was approximately 867,000 short 
tons valued at $122,923,000. This represents an increase over the 
1945 production but is believed to be somewhat below the 1946 
output. 

New plants and improved techniques are still being added to the 
industry. Plants at Florence, Colo., and Longview, Wash., started 
operations in 1947, and additional plants are under construction at 
Dallas, Oreg., and Birmingham, Ala. There is also a plant in the 
planning stage at Baldwin Park, Calif. 

Among new methods are the utilization of exhaust gases from the 
cupolas to preheat the air for combustion within the cupola and the 
use of waste steam from the cupolas to assist in the generation of 
steam to blow the melt into fibers. In one plant this use of waste 
steam has reduced by 15 percent the quantity of coke required in the 
cupola charged.’ 

A review of factors involved in estimating the quantity of mineral 
wool, metal strips, and rings required for the installation of mdustrial 
mineral wool insulation products such as blankets and pipe covering,’ 
and a report on the use of blanket type insulation where most of the 
processing operations are unhoused ” have also recently been released. 

A light-weight, high-temperature insulating product in felted and 
bulk form, which will withstand temperatures up to 1,800° F., was 
developed in 1947 by glass-wool manufacturers to meet the need for 
a flexible removable type of insulation. It is designed for industrial, 
marine, and aircraft applications. Glass-fiber mats have also been 
substituted for rag felt in built-up roofing over precast concrete 


deck tile.? 
MONAZITE 


Presence of thorium—an atomic-energy source material—in monaz- 
ite has created some uncertainties regarding publication of statistics 
of the mineral. However, it is now possible to present figures on the 
importation and consumption of monazite sands in 1946-47. 

Imports of monazite sand in 1947, as shown in the accompanying 
table, reached 2,397 short tons valued at $277,327, compared with 
3,686 tons valued at $218,705 in 1946. A break-down of imports, by 
country of origin, cannot be shown without revealing purchases by 
individual companies. The major part of total supplies in 1947 were 
obtained from Brazil. Exports of monazite sand from Brazil are now 
subject to Government control. | 


i i 2 GER Saving Fuel in Mineral Wool?Manufacture; Rock Products, vol. 50, No. 11, November 
. Dp. 91-92. 
6 Otto, F. C., Estimating Mineral Wool Insulation: Chem. Eng., vol. 54, No. 7, July 1947, pp. 102-105. 
? Von Ludwig, D., Insulating Unhoused Plants: Chem. Eng., vol. 54, No. 3, March 1947, pp. 114-117. 
3 Chemical and Engineering News, Insulatjon Materials: Vol. 25, No. 38, Beptember 1947, p. 2788. 
? Engineering News Record, vol. 139, No. 20, Nov. 30, 1947, p. 126. 
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Monazite sand and other thorium ore imported for consumption in the United 
States, 1943-47, by countries ! 


1943 1944 1945 1946 1947 
Country m " Be 
ort Short Short Short ort 
tons Value tors Value tons Value tans Value tons Value 
Braail --- 1,911 | $88, A4) ue 437 | $15, 342 (2) (2) (2) (2) 


dia................- 3,033 | 128,379 | 384 | $13,782 | 112| 4239 | (3) (2) (2) (2) 
36 | 3,553 


Id A o | eee | eee 


4,980 | 220, 480 | 384 | 13,782 | 549 | 19,581 | 3,686 |$218, 705 | 2,397 |$277, 327 


1 1943-45, U. S. Department of Commerce, valued at port of origin; 1946-47, Bureau of Mines, valued at 
Atlantic coast port of destination. 
2 Bureau of Mines not at liberty to publish figure. 


Early in 1947 the state of Travancore reasserted state ownership 
of all its mineral-bearing sands and took steps to obtain a larger share 
of the profits arising from working these deposits. The embargo on 
exports of monazite sand placed in 1946 was lifted and exports were 
resumed on a restricted basis. A tentative agreement between the 
state and federal officials calling for a joint committee to act 1n an 
advisory capacity in the domestic exploitation of these deposits has 
also been made, and the state of Travancore has agreed to set up a 
plant to treat monazite in excess of the export quota. 

A review of the production of rare-earth compounds from monazite 
has recently been published." The paper discusses mixed oxides, 
chlorides, and fluorides for use in preparing glass-polishing powders, 
alloys, and core materials for arc and searchlight carbons, and pure 
lanthanum and didymium compounds. 

It is not possible to show separately the consumption of monazite 
sand from India and Brazil without revealing the activities of indi- 
vidual companies. Total consumption, however, reached 2,655 short 
tons in 1946 and stocks at the end of the year were 3,289 tons. Com- 
parable figures for 1947 were, respectively, 2,494 and 3,192 tons. 


OLIVINE 


Shipments of olivine in 1947 reached a new high of 10,838 short 
tons valued at $129,094. As in previous years, the bulk of the mate- 
rial shipped was consumed in refractories for furnace linings and 
refractory cements. The recent war period marked the beginning 
of the use of forsterite refractories in the glass industry. These re- 
fractories are now used extensively as glass-tank checkers for walls 
and arches of the regenerative chamber. Their reaction with alkalies 
is & dry one, and they do not become glazed or fluxed. 


10 Pitkington, E. S., and Wylie, A. W., Production of Rare Earth and Thorium Compounds from Mona- 
gite Sand: Jour. Soc. Chem. Ind., vol. 66, No. 11, November 1947, pp. 387-394. 
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The tonnage and value of olivine shipped in recent years are shown 
in the accompanying table. 


Olivine sold or used by producers in the United States, 1943-47 


Year Short tons Value Year Short tons Value 
Mt ds 5, 41 ERR 7, 649 $92, 868 
et Kee D 270 35, 207 || 1947..........--......-..-- 10, 838 129, 094 

E ene ate S 


1 Data not available for publication. 


United States patent 2,419,026, granted to Dr. V. M. Goldschmidt 
on March 25, 1947, covers a method of making fused magnesium 
orthosilicate by melting dunite rock (olivine) in contact with a re- 
ducing agent for the iron compound present in the rock. The fused 
silicate is recovered by separation from the reduced iron. It is 
reported that a rock consisting essentially of olivine has been used 
successfully as a foundry sand in Norway." 


PERLITE 


The production of perlite in 1947 (second year of commercial opera- 
tion) reached 10,810 short tons, compared with 4,206 tons in 1946. 
Shipments of crude and refined perlite in 1947 reached 9,265 tons 
valued at $94,309. | 

Seven companies reported production and sales: Chemi-Cote Per- 
lite Corp., Superior, Ariz.; Western Perlite Corp., 919 North First 
Street, Phoenix, Ariz.; Grolite Co., Superior, Ariz.; Dant & Russell, 
Inc., Portland, Oreg. (quarry at Frieda, Oreg.); High Grade Products 
Co., 232 West First Street, Reno, Nev.; Great Lakes Carbon Co., 
California office at 756 South Broadway, Los Angeles (quarry at 
Superior, Ariz.); and National Perlite Co., Campbell, Calif. In addi- 
tion, four companies reported experimental or development output: 
Valtex Corp., Henderson, Nev.; Wilson Research, Engineering & 
Exploration Co., Veyo, Utah (quarries in Washington County, Utah, 
and Lincoln County, Nev.); Volcanite Co., 113 Vineland Avenue, 
Puenta, Calif.; and Alexite Engineering Co., Custer County, Colo. 
These companies expect to get into commercial production in 1948. 

As perlite is a rock and not a single mineral its composition may 
vary greatly from deposit to deposit and even within the same de- 
posit. A review of the preparation and processing of perlite has 
recently been released 1? Expanded perlite, weighing 12 to 14 pounds 
per cubic foot, when used as aggregate for concrete in a 4-to-1 mix 
makes a product that will float on water. Such concrete also has 
low thermal conductivity and may be used for concrete insulation 
blocks, partition tile, and roofing slabs. Other uses for expanded 
perlite are pipe covering, roofing tile, plaster aggregate, abrasive 
compounds, foundry sands, and powdered silica for paint manufacture. 
The largest volume of sales in 1947 was made for plaster and concrete 
ageregate. 

11 Journal of the American Ceramic Society, vol. 30, No. 2, February 1947, p. 


54. 
12 Pit and Quarry, West Coast Perlite Concern Leads Move to Standardize New Industry: Vol. 20, No. 
2, August 1947, pp. 81-82. 
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~RADIO-GRADE QUARTZ 


Imports of Brazilian pebble, the classification under which radio- 
grade quartz crystals are imported, reached 473,788 pounds valued at 
$1,815,468 in 1947, compared with 370,556 pounds valued at $2,376,- 
598 in 1946. Thirty-one companies manufactured 1 051,400 finished 
piezoelectric units in 1947 compared to 1,744,100 manufactured by 36 
companies in 1946. The increase in quantity of quartz crystals im- 
ported in 1947 over the previous year's total and the decrease in value 
are attributed largely to the increased demand for small crystals, 
which command a lower price. The accompanying table shows the 
quantity of quartz imported and the number of piezoelectric units. 
manufactured in recent years. 


Imports of uncut uar crystal, consumption of radio-grade quartz, and produc- 
tion of piezoelectric units in the United States, 1943—47. 


Imports of anan quartz 


crystal 1 Consumption| Production of 


of radio-grade, piezoelectric 


Year quartz ? units ? 3 

Pounds Value (Donunds) (number) 
1943 hist eoe Lic latro d n tuti Med 3, 356, 000 $11, 409, 803 1, 588, 000 22, 575, 000 
OM lc e EE 2, 300,506 | 11,178, 643 1, 858, 000 29, 939, 000 
1945 eco anu ud eo ee M UA et 1, 329, 708 6, 190, 621 1, 040, 000 18, 918, 000 
br 0 E iR Roo e 370, 556 2, 376, 598 172, 400 1, 744, 100 


EE 473,788 | 1,815,468 87, 800 1, 051, 400 


1 Includes optical-grade quartz used in production of optical instruments. 
2 1943-44, War Production Board. 
3 Includes oscillators, resonators, and other piezoelectric units. 


Except for 443 pounds valued at $1,662 imported from France and 
100 pounds valued at $1,056 received from India, all imports of radio- 
grade quartz were obtained from Brazil. The quantities received from 
France and India are negligible; however, the quality of the material 
from France has improved greatly, and 1947 marks the first appear- 
ance of India as a possible source of radio-grade quartz. 

The difference between the quantity of quartz imported and that 
consumed is attributed to losses from reinspection and rejection of 
part of the material after it has been received in this country, stocks 
in the hands of industry, and purchases made for the national strategic 
stock pile. 

An adequate supply of quartz crystals of radio grade is required 
wherever accurate frequency control is necessary. Laboratory study 
and commercial and military experience during the recent war con- 
firmed the fact that no other material is now available that will main- 
tain the same high degree of frequency control under exacting condi- 
tions. 

A program for the synthesis of substitute materials for natural 
quartz, which includes the synthesis of quartz, nepheline, tourmaline, 
and berlinite, is in progress. Favorable progress on quartz synthesis 
has recently been reported. The commercial production of ethylene 
diamine tartrate for use as piezoelectric oscillator plates was started 
in 1947. These man-made crystals are being substituted for quartz 
plates in telephone lines and other places where the units are not Kim 
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jected to severe temperature change and rough handling. Quartz- 
crystal oscillator plates are still essential for the more exacting uses, 
and quartz must be stock-piled for national security. ` 

One new use for quartz oscillator plates is to produce powerful 
sound waves for precipitating smoke, testing metal parts for flaws, 
making mixtures, and homogenizing milk. | 


STRONTIUM MINERALS 


Rowe, Gabelic & Buehler, 1555 Sunset Avenue, Pasadena 3, Calif., 
was the only domestic producer of strontium minerals in 1947. They 
. produced only small quantities of celestite and strontianite and shipped 
only sample lots, which were not of commercial grade. Pan Chemical 
Co., 204 First National Bank Building, Pomona, Calif., did not 
operate during 1947. A description of the celestite and strontianite 
deposits in San Bernardino County, Calif., owned and operated by 
Rowe, Gabelic & Buehler, and of the uses of strontium has recently 
been released. - 

In addition to the major use of celestite in signal flares, it is also 
said to have commercial possibilities in the manufacture of rayon 
and in sugar refining. Strontianite has been utilized as a flux for 
removing sulfur from steel." 

Imports of celestite into the United States for the 1945-47 period 
are shown in the accompanying table. In all, 14,117 short tons 
valued at $242,584 were imported in 1947. The material obtained 
from Spain represents the delivery of celestite purchased during the 
war on & preclusive buying program and will be added to the national 
strategic stock pile. Celestite in Mexico is mined chiefly in the State 
of San Luis Potosi. The mines are readily accessible by highway 
pm transportation and also are not far from the United States 

order. 


Celestite imported for consumption in the United States, 1945-47, by countries, 
in short tons 


[U. S. Department of Commerce] 


1945 1946 1047 
SEN 8 Sh 5 Sh S Short 
ort hort or 
tons Value tons Value tons Value 
M o eed eet ees 3,016 | $38, 365 1,977 | $24, 165 3, 937 $57, 317 
BDO ee ee oes i E i ee ed 675 12.2501 AMA AA 5, 836 110, 884 
JO IA AA A 2, 530 42, 033 4, 344 74, 383 


Lec | CEET d ftir eter ES 


3, 691 50, 616 4, 507 66, 198 14,117 242, 584 


Trade-journal quotations of prices in 1947 for celestite, in carlots, 
92 percent SrSQ,, finely powdered, were $45 per short ton; and for 
strontianite, in carlots, in lump form containing a minimum of 84 to 
86 percent SrCO,, $55 per ton. 

Exports of strontium salts have not been separately classified since 
1945. | 


à Pit and Quarry, Celestite—Strontianite Beds Worked by California Firm: Vol. 39, No. 12, June 1947, 
p. 59. 
M Work cited in footnote 13. 
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TOPAZ 


Shipments of topaz in 1947 from the Brewer mine, Jefferson, S. C., 
by the Carolina Mining & Exploration Corp., Naples, N. C., reached 
2,294 short tons, valued at $45,873, compared with 700 tons, valued 
at $10,500, in 1946. 

The material was sold as crude in lump or crushed form for use in 
refractories and as flux for thinning slag in open-hearth furnaces. A 
review of the uses and advantages of topaz as an admixture in refrac- 
tory concrete has recently been released.“ ‘Topaz extends the field 
of usefulness of refractory concretes by providing greater load-bearing 
capacity and structural stability for walls, slabs, and arches in fur- 
naces. It also provides a denser, less friable concrete for hearths and 
floors of many types of kilns. 


VERMICULITE 


The continued expansion of the construction industry has placed 
large demands on vermiculite producers, and sales in 1947 reached 
131,385 short tons, again a new high, 52 percent above the previous 
record set in 1946. 

Production in 1947 was reported by the following companies: 
Universal Zonolite Insulation Co., 135 South La Salle Street, Chicago, 
Ill. (mines at Libby, Mont., and Tigerville, S. C.); Alexite Engineering 
Co., Colorado Springs, Colo. (mines at Iola, Colo., and Encampment, 
Wyo.); George B. Coggins, Asheville, N.C. (mine at Tigerville, S. C.); 
Vercalite Industries Inc., Franklin, N. C.; and the Mikohte Co., 
4707 Grand Avenue, Kansas City, Kans. (mines at Encampment, 
Wyo.). As in previous years the bulk of the output came from the 
Universal Zonolite Insulation Co. mine at Libby, Mont. 'The Alexite 
Engineering Co. ceased operation of its vermiculite properties at the 
end of 1947. New deposits of vermiculite have been found in Fulton, 
Hall, Meriwether, Rabun, Jasper, and Elbert Counties, Ga. Develop- 
ment work to prove their economic value is now in progress.!* 

In addition to the record domestic output of vermiculite in 1947, 
considerable quantities of this material were imported from the Pala- 
bora area of northern Transvaal, Africa. A description of these 
deposits, which includes a summary of the occurrence, geology, and 
mining methods, has recently been released." 

In 1947 as in the previous year, the principal industrial] use for 
vermiculite was as lightweight aggregate for cement and plaster. 
Vermiculite concrete can be placed over wood, tile, steel, or structural 
concrete. It has low sound-transmission values and thus helps prevent 
factory noises from disturbing occupants on other floors; it also reduces 
the volume of outside noises that ordinarily penetrate buildings. It 
can also be used as an insulating roof fill. A review of the vermiculite 


15 Lobaugh, F., Topaz as an Admixture in Refractory Concrete: Jour. Am. Ceram. Soc., vol. 30, No. 12, 
December 1947, pp. 349-353. 

16 Furcron, A. S., and Teague, K. H., Vermiculite in Georgia: Eng. and Min. Jour., vol. 149, No. 9, 
September 1947, pp. 125-126. 

17 Mining and Industrial Magazine of Southern Africa, Vermiculite in the Transvaal: Vol. 37, No. 
7, July 1947, p. 347. 
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industry, which includes material on composition and on uses by the 
construction industry, has recently been released. 1 

The tonnage and value of screened and cleaned vermiculite dipped 
in recent years are shown in the accompanying table. Domestic 
screened and cleaned vermiculite averages $8 to $12 per short ton, 
and South African vermiculite $28 to $30 per ton f. o. b. Atlantic sea- 
ports. Assuming an average price of $75-per ton for exfoliated mate- 
rial and a 5 percent loss of weight in exfoliating, the total value of 
exfoliated vermiculite sold in 1947 would be approximately $9,861,000. 


Screened and cleaned vermiculite sold or used by producers in the United States, 
1940-47 | 


Year Short tons Value Year Short tons Value 
1040 .— uer eo EC ERO 22, 290 un m A 54, 116 $541, 744 
EE nee 23, 438 1045... oS et Seas 64, 808 648, 077 
57, 848 319, oI 1946 EE 86, 390 867, 973 


EEN 46, 645 471, 595 1, 338, 572 


- WOLLASTONITE 
Production. and sales of wollastonite from the Bristol Mountain 
mine of Northern Minerals Inc., Willsboro, N. Y., in 1947 reached 80 
short tons valued at $1,600. This pr operty was purchased from the 


estate of John B. Burnham in September 1947. The output was used 
in experimental work on pigments and by the chemical industry. 


18 Coggins, G. B., Vermiculite, What It Is, Bor m LOTES, and Where It's Used in Buildings: Brick and 
Clay Record, vol. 3, No, 5, December 1947, pp. 3 


PART Ill. STATE REVIEWS 
The Mineral Industry of Alaska 


(MINE REPORT) 
By ALFRED L. RANSOME! 


GENERAL SUMMARY 


N outstanding feature of the Alaska mineral production record 
A for 1947 was the production for the first time, of zinc, from 
Alaska ores. The metal was recovered from zinc concentrates 
shipped to a smelter in the United States by the Big Four Mining Co. 
from its Maloney mine on George Inlet, 15 miles south of Ketchikan. 
Production of gold in Alaska in 1947 continued the upward trend 
that began in July 1945 following recision of War Production Board 
Limitation Order L-208. However, the 23-percent increase in output 
from 1946 to 1947 was only one-tenth of the marked gain from 1945 
to 1946. Production of gold from placer operations provided all of 
the increased output, as the total from lode mines was lower than in 
1946. 


Mineral production of Alaska, 1945—47 


1945 1946 1947 
Quan- Quan- Quan- 
tity Value tity Value tity Value 
Antimony ore................. Snore ODS- | 2n AA. A | oe 40 $16, 056 
Coal, bituminous, and Uenite do....| 297, 644 |$1, 868, 592 | 366, e $2, 354, 952 | 349, 000 1) 
Copper ee do 5 1, 350 648 12 5, 040 
GOl BEE troy ounces... 68, 117 | 2, 384, 005 | 226, 781 7, 937, 335 | 279,988 | 9, 799, 580 
ee E short tons. - 11 1, 892 115 25, 070 264 76, 032 
A flasks (76 pounds) -- (4) (1) 699 68, 670 127 10, 635 
Plinii metals (erude)....troy ounces..| 20,505 (1) 22, 882 (1) 13, 512 (1) 
SVC oca do dead do. 9, 983 7,009 | 41, 793 33,769 | 66, 150 59, 866 
|: EE short tons- e MENA A GE 1 2, 200 
Tungsten (60-percent concentrates) ? 
short I S, popu. E 19 (1) 13 (1) 


1 Bureau of Mines not at liberty to publish separately; value included with “Miscellaneous.” 
? Shipments. 


3 Comprises value of sand and gravel, stone, and items indicated by “*(1).” 


! Statements on minerals other than gold, silver, copper, lead, and zinc were prepared by other members 
of Bureau of Mines. 


813815 —49 1281 
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GOLD, SILVER, COPPER, LEAD, AND ZINC 


The accompanying tables show the mine production of gold, silver, 
copper, lead, and zinc in Alaska, 1943-47, and 1880-1947, in terms of 
recovered metals; the gold production at placer mines, by classes of 
mines and methods of recovery; mine production of gold, silver, 
copper, lead, and zinc, by regions; ore and old tailings sold or treated ; 
and various metallurgical compilations, based on output in 1947, 
which have not heretofore been presented in the chapter on Alaska. 

A small proportion of the production shown in the tables following 
was mined before 1947 but was not shipped or sold until that year. 

During 1947, 27 connected-bucket dredges and 6 dragline dredges 
(excluding dragline equipment used in conjunction with nonfloating 
washing plants) were operated, as compared with 25 (revised) and 7, 
respectively, in 1946. In addition, 233 other placer properties were 
active some portion of the year (230 in 1946). Of the lode mines, 
production was reported from 19 properties, 3 more than in 1946. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer opera- 
tions are ‘‘bank measure"; that is, the material is measured in the 
ground before treatment. 

The value of gold, silver, copper, lead, and zinc production herein 
reported has been calculated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1943-47 


Gold ! Silver? | Copper?| Lead 3 Zinc? 
(per fine | (per fine (per per (per 
ounce) ounce) | pound) | pound) | pound) 


$35.00 | $0.711+| $0. 130 $0. 075 $0. 108 
35. 00 . 1114 . 135 . 080 . 114 
. 086 . 115 


. 109 . 122 
. 144 . 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
t 


Jan. 18, 1837, to Jan. 31, 1934, was $20.67-1-($20.671835) per fine ounce. 
2 Treasury buying price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 


31, 1947: $0.905. 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 


payments by Office of Metals Reserve for overquota production. 


Gold.—Production of 279,988 ounces of gold in Alaska in 1947, 
although 23 percent above the output in 1946, was only 37 percent of 
the output in 1940 (755,970 ounces valued at $26,458,950). "The 
principal factor in the slow recovery of gold mining is the problem of 
mining costs that affect lode mining to a much greater degree than 
placer operation. This is illustrated by a further comparison of 1947 
with 1940: The 276,443 ounces of placer gold produced in 1947 was 
99 percent of the total Alaska gold output, and was 51 percent of the 
comparable placer production total for 1940. On the other hand, the 
lode-gold output of 3,545 ounces in 1947 was only 1 percent of the total 
Alaska production of gold as compared with 28 percent in 1940. The 
greatest single factor causing the low showing for lode gold was the 
continued shut-down of the Alaska Juneau mine, which supplied 70 
percent of the total lodg gold output in 1940. 


THE MINERAL INDUSTRY OF ALASKA 1283 


Mine production of gold, silver, copper, lead, and zinc in Alaska, 1943-47, and 
total, 1880-1947, in terms of recovered metals 


Mines producing 1 Ore, old | Gold (lode and placer) | Silver (lode and placer) 
Year | tailings, eegen 
etc. (short : 
Lode Placer tons) Fine ounces} Value  |Fineounees| Value 
1043 iun 8 114 | 1,483,527 99, 583 | $3, 485, 405 42, 788 $30, 427 
Ha ` H 198 381, 574 49, 296 L 725, 360 18, 362 9, 502 
1945: ..........-- 18 143 6, 512 68,117 | 2, 095 983 7 
1096 occ 16 256 10, 798 226, 781 7, 937, 335 41, 793 33, 769 
ER 19 260 13, 891 279, 988 | 9, 799, 66, 150 59, 866 
EE Y AMA AA A (2) 26, 363, 416 |635, 734, 162 | 19, 856, 448 | 14, 141, 457 
Copper Lead Zinc 
Year Lota value 
Pounds Value Pounds Value Pounds Value 
LE 54, 000 $7, 020 400, 000 $30,000. AA A $3, 552, 852 
1044. 4, 000 5 88, 000 7, 040 Ee, EEN , 742, 
1045.2. 22e c ce 10, 000 1, 350 22, 000 LE 8029 12.252222 EE 2, 394, 436 
1046. ..........--- 4, 000 648 230, 000 25070 |l; uincere: ; : 
1947. ca Ei 24, 000 5, 040 528, 000 76, 032 50, 000 $6, 050 9, 046, 568 
1880-1947. ........ 3 685, 878 |226, 568, 904 325,190 | 2,850, 665 325 6, 050 | 879, 301, 238 


1 eee itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 

2 Figure not available. 

3 Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Alaska in 1947, by 
months, in terms of recovered metals ! 


Gold Silver Copper Lead Zinc 
Month (fine (fine (short (short (short 

ounces) ounces) tons) tons) tons) 
Janudfy A a 396 WO [ni atte AN E 
Febrüaty beer qe mE ge 739 E A ITEMS WEE 
E EEN 839 KEE AE Ho HN 
A aaa EAEE 354 Uer E AAA 
EES 2, 256 Eeer EE 
JUDO: cio ea bo 17, 409 220467 A AA IAN 
JUV to Se oe eee cre ee 44, 483 6:028: E ARA WEE 
A A 48, 066 7, 510 1 2 11 
o A 34, 649 13, 809 3 105 cosas 
do eege Santer eee eee 73 237 17, 220 4 S4 Iun cler 
November oni seg 34, 215 9, 197 3 51 14 
December. ..............-..-........- l.c. 23, 345 6, 625 1 Ol leurs sua : 
Total 1017-5 ee caius 279. 988 66, 150 12 204 25 
1040.57.25. dea Pose dette 226, 781 41, 793 2 ees 


1 Based on mint and smelter receipts. 


Monthly production of gold in 1947, as shown in an accompanying 
table, is indicative of striking seasonal limitations to mining activity 
in the Territory. 

The 15 leading gold-producing mines (all placer) in Alaska in 1947, 
listed in the accompanying table, yielded 72 percent of the total gold 
output of the Territory; the leading 5 mines produced 61 percent. 
The Fairbanks district in the Yukon River Basin region ranked first in 
gold production in the Territory by a wide margin, owing to the 
connected-bucket dredging operations of the United States Smelting, 
Refining & Mining Co. 
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The more important producers of gold in 1947 from lode operations 
were: The Nixon Fork Mining Co., operating the Nixon Fork Mine 
in the McGrath district; the "igre Hill Mines Co., operating the 


Cleary Hill mine in the Fairbanks district; and the J. H. Scott Co., 
operating the Riverside mine (lead ore) in the Hyder district. 


15 leading gold-producing mines in Alaska in 1947, in order of output 


= 
= 
f P Source 
4 Mine District Region " Operator of gold 
e 
D CG 
1 | United States Smelting, | Fairbanks...| Yukon River Basin | 1 | United States Smelting, | Dredge. 
Beuninr & Mining E E & Mining 
o 
2 By hi York oe Gold | Tuluksak- | Kuskokwim........ 2 | New York ee Gold Do. 
ging Cos Aniak. Dredging Corp. 
8 Cripple Creek Mining | Innoko...... Yukon River Basin_.| 5 ER Creek Mining | Placer. 
4 | Arctic IIO Explora- | Fairhaven --| Seward Peninsula..| 3 etm one Explora- | Dredge. 
tion ion Co, 
5 Aion Placer Mining | Fortymile...| Yukon River Basin_.| 8 rulon Placer Mining | Placer. 
O. 
6 | Alluvial Golds, Inc.....| Circle...-----|..-... AOL ani 4 | Alluvial Golds, Inc. ` -| Dredge. 
7 | Gold Placers, Ine........|.....do. .....].....do. ............ 7 | Gold Placers, Inc. ......| Do. 
8 | Mohawk Association. ..| Iditarod.....|..... e EE 12 | North oo Dredg- Do. 
ing Co 
9 | Alder Creek Mining Col Fairbanks...|..... 6 6 ea 19 | Alder Creek Mining Col Placer. 
10 Wade Creek Dredging | Fortymile...|.... 200 EE 10 mace Creek Dredging O. 
O. 
11 Berry Dredging | Circle.......|..... e EE 11 Gg Berry Dredging | Dredge. 
O. 
12 | Nome Creek Mining Co.| Tolovana. ..|.--..d0............. 9 | Nome Creek Mining Co.| Do. 
13 femurs Exploration | Kiana....... Northwestern Alas-| 29 Lammer Exploration Do. 
O. O. 
14 | Bristol Bay Mining Co..| G 90 odnews | Kuskokwim........ 13 | Bristol Bay Mining Co..| Placer. 
ay. 
15 | Lee Bros. Dredging Co..| Nome. .....- Seward Peninsula... Lee Bros. Dredging Co..| Dredge. 
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Gold produced at placer mines in Alaska, 1943-47, by classes of mines and by 
methods of recovery 


Gold recovered 
Mines | Washing! Material 
Class and method produe- die (cubie R visis 
in dredges e value pe 
. yards) ounces Value cubic 
yard 
Surface placers: 
Gravel mechanically handled: 
Connected-bucket dredges: 
104] cee cee sua eta ook 7 1, 458, 059 18, 554 $649, 390 $0. 445 
IM TEE 9 10 | 2,074,385 26, 280 919, 800 
A EE 12 15 | 3,143,000 34,885 | 1,220, 975 . 388 
A anaa e a 19 9, 800, 000 | 148,995 | 5, 214, 825 . 532 
LEE 21 27 | 8,385,000 | 188, 239 , 588, 365 786 
Dragline dredges: 
IM aaa a a (1) 6 , 6 n (1) 
1044 .— ts a o e ER (1) ( 1) 1) 1) (1) 
EE 2 2 9, 700 1, 098 38, 430 3. 962 
1940 EENS 7 7 160, 000 6, 641 232, 435 1. 453 
NOG cs a So 6 203, 000 5, 809 203, 315 1. 002 
MM —1 
Nonfloating washing plants: ! 
1048 P RS (1) (1) (1) (1) hr 6 
eege (1) OI (1) (1) 1) 1) 
1945 A A ON E 22 22 487, 000 7,815 273, 525 . 562 
A IA 61 61 2, 006, 000 33, 978 1, 189, 230 593 
1904]: AAA eae E 73 73 | 2,865, 000 44,675 | 1,563, 625 546 
Gravel'hydraulically handled: 
Hydraulic: 
lr EEN 46 |.........- 448, 700 8, 872 310, 520 602 
1 AAN EH 0 MEME Bienes eae ees (1) (1) 1) (1) 
1045 ee LE NENNEN 858, 000 12, 903 451, 605 526 
TOAG RR ER RN ei EEN PIG 1.2 2, 123, 000 90, 390 1, 063, 501 
TEE ns]. 2,366,000 | 36,551 | 1,279,285 541 
Small-scale hand methods: 
Wet: 
ee C WE E (1) (1) (1) (1) 
eene O A (1) (1) (1) : (1) 
EIERE ER 280 E AAA 12, 800 645 22, 575 1. 764 
A AA 5l Mj cee 18, 800 688 24, 080 1. 281 
ry A A E 44 A 46, 600 1, 121 39, 235 842 
BEE placers: 
rift: 
1943 AA ncuse O (1) (1) (1) 1 
ed ONE E (1) (1) (1) VM 
AA A A Y AO 1, 500 362 12, 670 8. 447 
a e one as 2 ES CO 200 16 560 2. 800 
ENEE d. zem ned 400 48 1, 680 4. 200 
Other placers: 3 
TO A 6b [. o eric. (0 14, 685 513, 975 (4) 
kt EE ee 4) 7, 331 256, (4) 
1945A EE GEN, tn rich Nae tse Bas lena to oats beak) A 
Grand total placers: 
FOS AAA es AE II EENG (4) 42,111 1, 473, 885 (4) 
DID EES 108 estacas (4) 33,611 | 1,176,385 (4) 
(LEE $143 |... 4, 512, 000 57,708 | 2,019,780 
1040... 5. o2. noc x osededtsaccs] T250 leases 14, 108, 220, 7 7, 724, 780 548 
E oh A eee 5260 |.......... 13, 866,000 | 276,443 | 9, 675, 505 608 


1 Data not available separately according to method; included under ‘‘Other placers.” 

2 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit with 
movable washing plant is termed a **dry-land dredge.” 

3 Includes all placer operations (dragline dredges, nonfloating washing plants, hydraulie, small-scale hand, 
and drift) for which separate figures are not available. 

4 Figure not available. 

$ GE itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 


1286 MINERALS YEARBOOK, 1947 


Silver.—Of the silver produced in Alaska in 1947, 66 percent was a 
byproduct of gold mining (83 percent in 1946), and 34 percent came 
from lead ore (including a small quantity from zinc ore). The ratio 
of silver production to gold production in 1947 was 1:4.2, compared 
with 1:5.4 in 1946. The most important producer of silver in 
Alaska in 1947 was the United States Smelting Refining & Mining 
Co.; the silver was a byproduct of connected-bucket gold-dredging 
operations in the Fairbanks district. Taking a close second place 
was the J. H. Scott Co., which recovered silver as a byproduct from 
lead ore produced from the Riverside mine in the Hyder district, 
Southeastern Alaska region. 

Copper, Lead, and Zinc.—Production of the base metals, copper, 
lead, and zinc, was limited to output from two mines in the South- 
eastern Alaska region. Copper output of 24,000 pounds was recov- 
ered as a byproduct from lead concentrate shipped from the River- 
side mine near Hyder, operated by the J. H Scott Co. Lead pro- 
duction of 528,000 pounds came almost entirely from the Riverside 
mine. Available records indicate that zinc production of 50,000 
pounds was the first to be produced from Alaska ores; the metal was 
recovered from zinc-lead concentrate shipped to a smelter in the 
United States from the Big Four Mining Co. Maloney mine on 
George Inlet, Ketchikan district. 


Mine production of gold. silver, copper, lead, and zinc in Alaska in 1947, by 
regions, in terms of recovered metals ! 


Mines produc- t 
ing ! Gold Silver 
e Total 
Region 
Lode Placer Total VE value 
Lode | Placer | (fine (fine (fine P fine 
ounces)| ounces) | ounces) ounces) 
Cook Inlet-Susitna..................- 3 19 358 4, 046 4, 404 672 $154, 748 
Copper River occ loco LS PA 1, 294 1, 294 171 45, 445 
Kenai Peninsula 3 2 331 64 395 120 13, 934 
Kuskokwim . .......................- 1 9 715 19, 219 19, 994 2, 295 701, 807 
Seward Peninsula and Northwestern 
AMAS EE ot eg Bed 72. EE 26, 220 26, 220 3, 012 920, 426 
Southeastern Alaska................. 8 3 955 18 973 22, 524 | 3141, 561 
Yukon River Basin.................- 4 146 1, 126 225, 582 226, 708 37, 356 | 7, 968, 587 
Total Alaska: 1947............- 19 260 3, 545 276, 443 279, 988 66, 150 | 9, 946, 568 
1946_..........-- 16 4256 | 6,073 | 220,708 | 226, 781 41, 793 | 7, 996, 822 


: 1 zs itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right 
o property. 
2 Combined to avoid disclosure of individual output. 
Se 65.090) value of 24,000 pounds of copper ($5,040), 528,000 pounds of lead ($76,032), and 50,000 pounds of 
zinc ($6, f 
4 Revised; excludes itinerant prospectors, snipers, etc. 


MINING INDUSTRY 


Dredges of the connected-bucket type washed 60 percent of the 
total gravel mined in the Territory in 1947 and recovered 68 percent 
of the total placer gold and 67 percent of the total Alaska gold (lode 
and placer). Dragline dredging (including all operations using a 
power excavator and a floating washing plant) decreased slightly 
in 1947; equipment of this type washed only 1 percent of the total 
gravel mined and recovered 2 percent of the placer gold. Placer 
Operations using mechanical equipment of various types and combi- 
nations, in conjunction with nonfloating washing plants, washed 21 
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percent of the total gravel mined and recovered 16 percent of the 
placer gold, an increase over comparable totals in 1946. Operations 
in which gold was recovered primarily by hydraulic methods showed a 
decrease 1n the number of mines but a gain in gravel washed and gold 
produced. Gold output from all other placer-mining methods in- 
creased over 1946. "The total yardage of gravel washed at placer 
mines decreased 2 percent, whereas production advanced 25 percent. 
The average recoverable gold content of gravels increased 28 percent. 

The tonnage of material from lode mines in Alaska treated in 1947 
increased 29 percent; but the output of lode gold decreased 42 percent, 
and the gold from this source comprised only 1 percent of the Terri- 
tory total. 

ORE CLASSIFICATION 


Of the 13,891 tons of ore (including 0,000 tons of old tailings) sold 
or treated in 1947, 60 percent was gold ore, 36 percent lead ore, and 
the remainder zinc ore. Details of ore classification are given in the 
Gold and Silver chapter of this volume. 


Ore and old tailings sold or treated in Alaska in 1947, with content in terms of 
recovered metals 


Material sold or 
treated 


Gold Silver | q opper Lead Zine 


| Source (fine (fine 
Ore | Old tail- | ounces) | ounces) | (Pounds) (pounds) | (pounds) 


(short jings (short 


tons) tons) 

Dry and siliceous gold ore ...... 2, 327 6, 000 2, 847 E AA, AE DE 
Lead ore. ........... 2. 2 LL... 8,064 |... 697 22, 284 24,000 | 510,200 |.......... 
ANC Orb. o he eo ee ee 1500 |.........- 1 180 |.......... 17, 800 50, 000 
Total lode mines......... 7, 891 6, 000 3, 545 23, 136 24,000 | 528,000 50, 000 
Placers.......--..--------------|----------|---------- _ 276, 443 | 43, 014 |..........|---------- cee lastest 
Total: 1047... .........- 7, 801 6,000 | 279,988 66, 150 24, 000 | 528,000 000 

1940 o ccm 7. 608 3,100 | 226,781 41, 793 4,000 | 230,000 |.........- 


1 Estimated. 
METALLURGIC INDUSTRY 


During 1947, 60 percent of the total ore and old tailings handled 
was treated at amalgamation mills, and 40 percent was treated at 
concentration mills. No ore was shipped for direct smelting, although 
smelters in the United States received 987 tons of flotation concen- 
trates and 6 tons of gravity concentrates from Alaska mine operators. 
Of the total concentrates shipped, 92 percent was lead concentrate, 
and 98 percent came from Southeastern Alaska. 


Mine production of metals in Alaska in 1947, by methods of recovery, in terms 
of recovered metals 


Material) Gold | Silver | o 


treated opper Lead : Zinc 
Method of recovery (fine (fine 
ien ounces) | ounces) | (Pounds) | (pounds) | (pounds) 
Ore and old tailings amalgamated......... 8, 327 2, 688 AAA E, A 
Concentrates smelted: 

NA EE 987 793 22, 522 24, 000 | 528, 000 50, 000 
EE A 6 64 22 DE A eee 
Total lode mines....................|.........- 3, 545 23, 136 24, 000 | 528, 000 50, 000 
COTS A A Rs ots caes 276, 443 $0,018 A A A 
Total Mio la 279, 988 66, 150 24,000 | 528, 000 50, 000 
AAA A AAA 226, 781 41, 793 4,000 | 230,000 |.......... 
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Mine production of metal from amalgamation and cyanidation mills! (with or 
rah concentration equipment) in Alaska in 1947, in terms of recovered 
metals 


Material Recovered in Concentrates smelted 

treated bullion and recovered metal 
Region | Old 
Ore tail- 


(short | ings (fine (fine 
tons) | (short | ounces)| ounces)| duced 


tons) (short 

tons) 
Cook Inlet-Susitna..........—......... 2... " 562 |........ 320 29 2 3 
Kenai Peninsula `--O 680 |........ 274 87 5 20 
KUSkoOkwlH. 2 Sie AN 454 |.......- 775 200 A EE EE 
Southeastern Alaska........................- 170 | 6,000 233 51 3 3 
Yukon River Basin.......................... 461 |........ 1, 086 219 10 54 
kort EG 2,327 | 6,000 | 2,688 592 20 80 
1940 oe a a Soa 5,339 | 3,100 | 5.519 956 61 81 


1 No cyanidation mills were active in 1947 or 1946, 


Mine production of metals from concentrating mills in Alaska in 1947, by regions, 
in terms of recovered metals 


Concentrates smelted and recovered metal 


treated | C 
Region reate oncen- 
ech Bier Copper | Lead Zinc 
(short ) (pounds) | (pounds) | (pounds) 
tons) 
Southeastern Alaska..........- 5, 564 973 50, 000 
Total: 1947............... 5, 564 973 50, 000 
HR, iene census 2, 358 186; 242] 7,055 | 4,000 | 230,000 |.......... 


Gross metal content of concentrates produced from ores mined in Alaska in 1947, 
by classes of concentrates 


Gross metal content 


hee 

rates HA 

Class of concentrates (short Soe zc 
tons) (pounds) | (pounds) 
Diy COG oh o RULES 20 209 |. EENEG 
e A A 911 537, 433 1........-- 
Zinc-lead 2 Zeta seele 62 18, 705 51, 115 
Total: HEEL 993 556, 430 51, 115 
b C --------- P 247 219. eege 


Mine production of metals from Alaska concentrates shipped to smelters in 1947, 
in terms of recovered metals 


Concen- 
trates ae Ge Copper | Lead Zine 


ant ounces) | ounces) (pounds) | (pounds) | (pounds) 

BY REGIONS 
Cook Iolet Susitng 2 38 E AA cero E 
Kenai Peninsula... ---------------------- 5 57 d. 1 AE EE EE 
Southeastern Alaska ---.coooooooooomo..-- 976 722 22, 467 24,000 | 528, 000 50, 000 
Yukon River Basin.......................| MO] 40, 54 | ----------]----------]---------> 
NC Lat EE 993 857 22, 544 24,000 | 528, 000 50, 000 
A A A 247 554 7, 136 4,000 | 230,000 |...------- 

BY CLASSES OF CONCENTRATES 

RI al EE 20 159 SB. ee eee A 
OO EE 911 697 22, 284 24, 000 | 510,200 |.......... 
Zinc-lead. carr rr wm vm e e e e wm em ep e ———————MÓ D 180 ee ee e e e e wm = f 50, 000 
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REVIEW BY REGIONS AND DISTRICTS 
COOK INLET—SUSITNA REGION 


Willow Creek District.—The Palmer-Mabelle Gold Mines, Inc., 
operated its Mabel mine on Reed Creek during a 10-month period in 
1947; gold ore was treated in a 20-ton amalgamation-flotation- 
concentration mill. The Gold Cord Mining Co. operated the Gold 
Cord mine on Fishhook Creek north of Wasilla during the first few 
weeks of 1947, treating gold ore by amalgamation. Lloyd Hill 
recovered 38 ounces of gold and 3 ounces of silver from 12 tons of 
ore treated by amalgamation during 1947 at the Lonesome mine 22 
miles north of Palmer. | 

Yentna-Cache Creek District.—Among the larger producers operat- 
ing in 1947 were the Collinsville Mines (dry-land dredge with dragline 
equipment) operating on Mills and Twin Creeks; the Nugget Creek 
Mining Co. hydraulicking on Nugget Creek bench; and the Sunset 
Mining Co. operating bulldozers and a pumping unit on Cache Creek. 


COPPER RIVER REGION 


Nizina District.— The Chititu Mines hygraulicked 30,000 cubic 
yards on Chititu Creek from May 15 to September 15 and recovered 
119 ounces of gold and 12 ounces of silver. Using similar equipment, 
Dan Creek Gold Mines recovered 141 ounces of gold and 15 ounces 
of silver from 25,000 cubic yards of gravel washed on Dan Creek from 
April 1 to October 13, 1947. 


KENAI PENINSULA REGION 


Moose Pass-Hope District.— The Chugach Mining Co. operated 
its hydraulic placer mine on Resurrection Creek from April 28 to 
June 30, but the greater production of gold from the district came 
from two lode mines—the Marigold operated by George Lindsay and 
the Skeen-Leckner (Falls Creek) mine by the Falls Creek Mining Co. 

Turnagain Arm-Girdwood District.—The Monarch Mining Co. 
operated its Monarch mine in the Barns Mountains from June 22 to 
July 3, 1948; 23 ounces of gold and 12 ounces of silver were recovered 
from 25 tons of gold ore treated by amalgamation. 


KUSKOKWIM REGION 


Goodnews Bay District.—The largest producer of gold in the 
district was the Bristol Bay Mining Co. operating on Watamuse 
Creek; 2,592 ounces of gold and 621 ounces of silver were recovered 
from 105,195 cubic yards of stream gravel, using dragline excavator 
and floating washing plant. The Goodnews Bay Mining Co. operated 
its Diesel-electric connected-bucket dredge (equipped with ninety- 
three 8-cubic-foot buckets) and two 1%-cubic-yard dragline excavators 
on its property on the Salmon River for the recovery of platinum 
from April 20 to November 14, 1947; gold was recovered as a by- 
product. John B. Huff hydraulicked 14,000 cubic yards of bench 
gravel on Butte Creek from June 1 to October 15 to recover 272 
ounces of gold and 40 ounces of silver. 

McGrath District.—' The only producing lode mine in the district 
was the Nixon Fork operated by the Nixon Fork Mining Co. through- 
out 1947; 454 tons of gold ore were milled in & 50-ton stamp mill and 
595 ounces of gold and 167 ounces of silver recovered by amalga- 
mation. 
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Tuluksak-Aniak District.—' The New York Alaska Gold Dredging 
Corp., the largest gold producer in the region and the second largest 
in the Territory in 1947, operated two floating connected-bucket 
dredges on the Tuluksak River. Other important producers at placer 
properties were Peandori Placer Mining Co. (hydraulicking on Cripple 
Creek) and Marvel Creek Mining Co. (using bulldozer, dragline, and 
hydraulic equipment on Marvel Creek). 


NORTHWESTERN ALASKA REGION 


Kiana District.—The Lammers Exploration Co. recovered a sizable 
— of gold from its operation of a floating Diesel-electric con- 
nected-bucket dredge (with fifty-seven 3-cubic-foot buckets) on Klery 
Creek, from June to October 1947. 


SEWARD PENINSULA REGION 


The Seward Peninsula region had 13 floating connected-bucket 
dredges in 1947; in addition there were numerous operations using 
hydraulic giants, bulldozers, and dragline excavators either separately 
or in combination. There were no producing lode mines. 

Council-Bluff District.— The principal producers in the district 
were the Alaska Placer Co. on Niukluk River and the Council Dredg- 
ing Co. on Ophir Creek; each operation used a floating connected- 
bucket dredge. 

Fairhaven District.—The Arctic Circle Exploration Co., operating 
two dredges (each with sixty-six 4-cubic-foot buckets) on Candle 
Creek, ranked first in production of gold in the region and fourth in 
the Territory. Other companies operating connected-bucket dredges 
in the district were Dry Creek Dredging Co. and Forsgren Dredging 
Co., both operating on the Inmachuk River. Other larger producers 
of gold from placers worked hydraulically and in combination with 
bulldozers, draglines, and pumping equipment were Havenstrite 
Mining Co. on Upper Candle Creek (1,123 ounces of gold and 157 
ounces of silver recovered using a dragline excavator and floating 
washing plant) and Northern States Mining & Construction Co. 
(Black Diamond bench on Inmachuk River). 

Kougarok District—The Kougarok Dredging Corp. operated a 
connected-bucket dredge with sixty-four 2%-cubic-foot buckets 
(formerly owned by Fox Bar Dredging Co.) on Kougarok River during 
August and September 1947, and the North Fork Dredging Co. oper- 
ated a dredge on the North Fork Kougarok River during the 1947 
season. Other mining in the district in 1947 was limited to placer 
operations, principally by hydraulicking and with combinations of 
mechanical equipment using nonfloating washing plants. 

Koyuk District.—Of the eight placer mines worked during 1947, 
the Wallace Porter operation on Bear and Sweepstake Creeks was the 
largest. Although most of the properties used hydraulic or mechanical 
equipment with nonfloating washing plants, the Shaw & Cook oper- 
ation in Hopeful Gulch used a connected-bucket dredge to recover 
a small quantity of gold. | 

Nome District.—The largest gold producer in the district in 1947 
was the Lee Bros. Dredging Co., operating & Risdon Diesel-powered 
floating connected-bucket dredge (with seventy-five 5-cubic-foot 
buckets) on the Solomon River from July 5 to November 9, 1947; 
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a Bucyrus-Erie dredge (with sixty-five 3%-cubic-foot buckets) was 
not operated in 1947; 2,376 ounces of gold and 231 ounces of silver 
were recovered from material dredged. Casa de Paga Gold Co. 
operated its connected-bucket dredge (equipped with sixty-six 2-cubic- 
foot buckets) on Pajara Creek from June 20 to September 28, 1947; 
1,075 ounces of gold and 107 ounces of silver were recovered from 
180,000 cubic yards of gravel handled. At the season’s end the 
property was considered to be worked out. Tolbert Scott & Sons 
operated a Diesel-powered connected-bucket dredge on Iron Creek 
from July 1 to October 2, 1947, and recovered 258 ounces of gold 
and 27 ounces of silver. | 

Among the larger producers of gold from placers worked by hy- 
draulic giants with some combination of bulldozers, draglines, and 
pumping equipment were: Andrew Peterson on Iron Creek, Kougarok 
Freighting & Mining Co. on Buster Creek, C. O. Roberts on Big 
Hurrah Creek, E. W. Quigley on Solomon River (hydraulic), Herb 
Engstrom on Basin Creek, Glacier Creek Mines on Glacier Creek 
(hydraulic), and the Rocky Mountain Mining Co. on Rocky Moun- 
tain Creek. 

SOUTHEASTERN ALASKA REGION 


-= Nearly a third of the total Alaska lode-gold output in 1947 came 
from eight mines in the Chichagof Island, Hyder, Juneau, and Ketchi- 
kan districts; placer operations were confined to a few small-scale 
hand operations. Nearly all of the lode silver and all of the copper, 
lead, and zinc came from this region. 

Hyder District.—The J. H. Scott Co. operated the Riverside mine 
from January 1 to December 15, 1947, treating lead ore in its 50-ton 
combination flotation-gravity concentration mill. From 5,064 tons 
of lead ore milled, 859 tons of lead concentrate (containing 613 ounces 
of gold, 22,974 ounces of silver, 26,154 pounds of copper, and 537,433 
pounds of lead) were produced and shipped to smelters in the United 
States. These shipments were made almost entirely during the latter 
half of the year, following approval on July 30, 1947, of Public Law 
277, Eightieth Congress, first session, which allowed the company to 
ship on foreign vessels. In addition to the above production, 52 tons 
of lead concentrate produced in 1946 was shipped in March 1947. ` 

Ketchikan District.—The Big Four Mining Co. operated the 
Maloney mine on George Inlet, 15 miles south of Ketchikan, beginning 
in June 1947. Zinc ore was treated in a 30-ton mill, and 62 tons of 
zinc-lead flotation concentrate (containing 1 ounce of gold, 180 
ounces of silver, 214 pounds of copper, 18,705 pounds of lead, and 
51,115 pounds of zinc) were shipped to a smelter in the United States. 
Available records indicate the Alaska zinc production in 1947, entirely 
from this mine, was the first to be produced from Alaska ores. 


YUKON RIVER BASIN REGION 


The Yukon River Basin region accounted for 81 percent of the 
total Alaska gold in 1947 from 146 placer mines and 4 lode mines in 
16 districts. Of the 225,582 ounces of placer gold produced in the 
region, 71 percent was recovered by 11 floating connected-bucket 
dredges. Nearly one-third of the total Alaska gold from lode mines 
came from the region. 'The Fairbanks district continued to be the 
most important. 
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Circle District.— Three connected-bucket dredges were active in the 
Circle district in 1947. On Woodchopper Creek, Alluvial Golds, 
Inc., operated its Diesel-powered dredge equipped with seventy-two 
4-cubic-foot buckets. Gold Placers, Inc., ran a similar type dredge 
(equipped with sixty 4-cubic-foot buckets) on Coal Creek. The C. J. 
Berry Dredging Co. operated its dredge on Lower Mammoth Creek 
during the season. The output by these dredges accounted for 80 
percent of the gold from the district (82 percent in 1946) and placed 
the district third in gold produced in the Yukon River Basin region. 

Fairbanks District.— The United States Smelting, Refining & 
Mining Co., operating five floating connected-bucket dredges in the 
Fairbanks district, was—as in previous years—by far the largest 
producer of gold not, only in the district but in the Territory. The 
company operated two 6-cubic-foot Bethlehem dredges (with 68 and 
78 buckets, respectively), one 10-cubic-foot Bethlehem dredge (with 
113 buckets), one 10-cubic-foot Yuba dredge (with 106 buckets), and 
one 3-cubic-foot Yuba dredge (with 68 buckets); all dredges are 
electrically operated. Other equipment used (chiefly for removing 
overburden) included 200 Joshua Hendy hydraulic giants, a Bucyrus 
10-W power shovel, and 4 Caterpillar bulldozers and carry-alls. 

The Alder Creek Mining Co., the second largest producer in the 
Fairbanks district, recovered 3,596 ounces of gold and 587 ounces of 
silver from 249,464 cubic yards of gravel and overburden handled, 
using hydraulic equipment in conjunction with two dragline excava- 
tors and three bulldozers. The operation, located on Fairbanks 
Creek, was continuous from May 6 to October 13, 1947. 

The Cleary Hill Mines Co., operating the Cleary Hill mine and 
amalgamation-flotation mill 27 miles northeast of Fairbanks, con- 
tinued to be the leading producer of lode gold in the district. The 
Cheechako Mining Co. operated its mine at the head of Little El 
Dorado Creek from June to November 1947; 375 ounces of gold and 
68 ounces of silver were recovered from 140 tons of gold ore treated 
by amalgamation. In addition, 3 ounces of gold and 5 ounces of 
silver were recovered from 1 ton of concentrate shipped to a smelter. 

Fortymile District.—Of the placer gold recovered at 18 mines in the 
district during 1947, 73 percent came from properties operated by the 
Yukon Placer Mining Co. on Walker’s Fork Creek (Association claims 
0 and 1) and by the Wade Creek Dredging Co. on Jack Wade Creek 
(Nos. 5 and 6 above Lower Discovery). The Yukon Placer Mining 
Co. washed 204,000 cubic yards of gravel (using bulldozers and sluice 
boxes) to recover 4,839 ounces of gold and 712 ounces of silver; and 
the Wade Creek Dredging Co. recovered 3,169 ounces of gold and 685 
ounces of silver from 91,500 cubic yards of gravel, using similar 
equipment. 

Hot Springs District.— The largest producer of gold in the district 
in 1947 was the Pioneer Mining Co., hydraulicking on Skookum, 
Seattle, Jr., and Upper Pioneer Creeks. Cleary Hill Mines Co. 
operated its dragline equipment on the Midnight Sun claim on 
Sullivan, Tofty, and Eureka Creeks during the latter half of 1947. 

Iditarod District.—The largest gold producer in the Iditarod district 
in 1947 was the North American Dredging Co., operating a Diesel- 
powered connected-bucket dredge (with seventy 3%-cubic-foot buckets) 
on the Mohawk Association property on Flat and Otter Creeks. The 
Awe Mining Co.—the second largest producer of gold in the district— 
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recovered 2,171 ounces of gold and 322 ounces of silver from 160,000 
cubic yards of gravel hydraulicked on Chicken Creek from May 28 to 
October 16, 1947. Hatton, Bauquier & Turner, operating on Willow 
Creek from May 15 to October 1, recovered 1,392 ounces of gold and 
199 ounces of silver from 150,000 cubic yards of gravel washed; 
equipment included a bulldozer and hydraulic lift, with a dragline 
excavator to move tailings. 

Innoko District.— The only connected-bucket dredge in operation 
in the district in 1947 was worked by Isacson & Peterson on Ganes 
Creek from July 1 to Septmeber 30. In 1947, as in the previous year, 
the Cripple Creek Mining Co., operating a dragline and portable dry- 
land washing plant on Cripple Creek, was the largest producer of gold 
in the district. Degnan & Rosander operated similar equipment on 
Bonanza Creek from May 15 to November 15. Nos. 1, 2, and 3 
claims on Helena Gulch (Upper Little Creek) were worked by Hubbard 
& McFarland, under lease from Robert Jaquemai, from May 1 to 
September 29, 1947; 1,966 ounces of gold and 352 ounces of silver were 
recovered from 60,000 cubic yards of gravel sluiced through bedrock 
boxes using a dragline and bulldozer. Using similar equipment, 
Uotila & Hard recovered 1,518 ounces of gold and 147 ounces of silver 
from lower Ophir Creek; Hard and Uotila recovered 555 ounces of gold 
and 54 ounces of silver from 72,000 cubic yards of gravel washed on 
Bear Creek; Savage & Matheson recovered 915 ounces of gold and 117 
ounces of silver from 72,000 cubic yards of gravel washed on Spruce 
Creek; Alpha Mining Co. (Patrick Savage, co-owner) recovered 1,446 
ounces of gold and 180 ounces of silver from 35,000 cubic yards of 
gravel washed on Alpha Association property on Flat Creek, and N. J. 
Vibe operating on Little Creek (Discovery and Gold Run Association) 
recovered 429 ounces of gold and 88 of silver. 

Kantishna District.—Caribou Mines washed 73,203 cubic yards of 
gravel on Caribou Creek from June 9 to August 24, using a 1%-cubic- 
yard dragline, three bulldozers, and a dry-land washing plant; 920 
ounces of gold and 443 ounces of silver were recovered. 

Koyukuk District.— The two principal producers of gold in the 
Koyukuk district in 1947 were the South Fork Mining Co., operating 
& dragline bulldozer combination on the South Fork Koyukuk River 
(2,264 ounces of gold and 212 ounces of silver recovered from 100,000 
cubic yards of gravel washed), and the Myrtle Creek Mining Co., using 
similar equipment on Myrtle Creek (Nos. 12 and 13). | 

Rampart District.—The Little Minook Mining Co. operated from 
May 20 to September 18, 1947, recovering 843 ounces of gold and 101 
ounces of silver from 150,000 cubic yards of gravel washed; equipment 
used included a 1X-cubic-yard Diesel-powered dragline excavator, two 
bulldozers, à pumping unit, and two hydraulic giants. 

Ruby District.—Peter Miscovitch € Sons washed 56,100 cubic yards 
of gold-bearing gravel on Flatt Creek from March 25 to November 14, 
1947, recovering, 1,527 ounces of gold and 389 ounces of silver; equip- 
ment included nine hydraulic giants, one hydraulic lift, a 1%-cubic- 
yard dragline excavator, and two bulldozers. Other large producers 
in the district using this or similar type of equipment were the Iditarod 
Operating Co., Iver Johnson & Co. (and Eli Linn) on Trail Creek, 
and Coyle & Rasmussen Mining Co. operating the Midnight claim on 
Midnight Creek (Fox Association). 
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Tolovana District.—' The Nome Creek Mining Co., the largest 
producer in the Tolovana district, operated its connected-bucket 
dredge on Nome Creek from July 2 to October 27. Parker & Son 
worked the Perfection placer claim on Olive Creek from April 15 to 
September 20; equipment used included a 1%-cubic-yard dragline 
excavator and four bulldozers with a nonfloating washing plant. 


OTHER MINERALS 


Antimony.—The Stampede mine in Kantishna district was the only 
Alaskan producer of antimony in 1947. Shipments totaled 40 short 
tons of concentrates containing 65.41 percent antimony. 

Coal.—Alaska mined 349,000 short tons (preliminary figure) of 
bituminous coal and lignite in 1947. The output was 5 percent less 
than in 1946 but approximated the second largest on record. The 
principal mines are in the lower Matanuska Valley field, 45 miles 
northeast of Anchorage, and the Nenana field, about 75 miles south- 
west of Fairbanks. 

Gem Stones.—Jade (nephrite) production in the Kobuk River 
region was greatly curtailed in 1947 compared with 1946. The prin- 
cipal producer and fabricator was the Arctic Circle Exploration Co., 
Inc. 

Mercury.—The Decoursey Mountain mine produced 127 flasks of 
mercury from 25 tons of ore in 1947 and was the only property for 
which production was reported. The Red Devil mine, active in 1946, 
will not resume production under conditions prevailing in 1947. 
Efforts were being made to complete installation of a small retort at. 
the Red Top mine, 15 miles from Dillingham. 

Platinum Metals.—Placer deposits in the Goodnews Bay district in 
Southwestern Alaska in 1947 yielded 13,512 ounces of crude platinum 
containing 86.5 percent platinum-group metals and 3 percent gold. 
The output was 41 percent below that of 1946 as a result of dredging 
operations being temporarily in ground of lower grade. 

Sand and Gravel.—Production of sand and gravel in Alaska was. 
712,496 short tons ($499,269) in 1944. The annual output was con- 
siderably greater in 1945-47, but data are not available for publica- 
tion. 

Tin.—The Office of Metals Reserve early in 1948 acquired 2.5 long: 
tons of alluvial tin concentrates, containing 1.3 tons of tin, from 
Alaska. The year of production is not known but is being recorded. 
as 1947. | 

Tungsten.— Production of tungsten concentrates in Alaska was: 
5 short tons (60 percent WO; equivalent) in 1947 compared with 26. 
tons in 1946. Shipments were 13 tons (60 percent WO; equivalent) in. 
1947 and 19 tons in 1946, all of which went to the United States. 
J. H. Scott Co., operating the Riverside mine near Hyder, produced: 
a small quantity of concentrate averaging 55 percent WO; and a smaller- 
tonnage averaging 18 percent WO; in 1947. The Big Chief mine of 
the Yukon Corp. near Fairbanks made no output in 1947. 

Miscellaneous Minerals.— Data on production of stone are not 
available for publication. There was no recorded production of 
asbestos, chromite, or petroleum in Alaska in 1947. 
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GENERAL SUMMARY 


HE mining of copper ore, the most important part of Arizona’s 

mining industry, rose to 37,810,448 tons in 1947, the largest 

output in any year in the history of the State and a 24-percent 
gain over 1946. The State also made a record output (624,397 tons) 
of zinc-lead ore. "These increases in ore output in 1947 resulted in 
& record production of lead and zinc, the greatest output of silver 
and copper since 1943, and the greatest yield of gold since 1944. 
The State remained the largest producer of copper in the United 
States, ranked third in zinc, and again ranked first in total value of 
the five metals. Production in 1947 (in terms of recoverable metals) 
was 95,860 fine ounces of gold, 4,569,084 fine ounces of silver, 732,- 
436,000 pounds of copper, 57,132,000 pounds of lead, and 109,288,000 
pounds of zinc, indicating increases over 1946 of 21 percent in gold, 
40 percent in silver, 27 percent in copper, 19 percent in lead, and 25 
percent in zinc. The total value of the five metals was $182,752,537 
in 1947, the highest value since 1918 and a 59-percent gain over 1946. 
The total value of the gold was $3,355,100—2 percent of the State 
total value; silver, $4,135,021—2 percent; copper, $153,811,560—84 
percent; lead, $8,227,008—5 percent; and zinc, $13,223,848— 7 per- 
cent. 'The value of the metals recovered from copper ore was $157, 
260,992 in 1947 ($96,309,170 in 1946) or 86 percent of the State total. 
About 89 percent of the State gold production and 76 percent of the 
silver in 1947 came from six districts—Ajo, Big Bug, Copper Moun- 
tain (Morenci), Pioneer (Superior), Verde (Jerome), and Warren 
(Bisbee); 99 percent of the copper came from eight districts—Ajo, 
Copper Mountain (Morenci), Eureka (Bagdad), Globe-Miami, 
Mineral Creek (Ray), Pioneer (Superior), Verde (Jerome), and War- 
ren (Bisbee); 86 percent of the lead came from five districts—Big 
Bug, Harshaw, Old Hat, Pima, and Warren (Bisbee); and 93 percent 
of the zinc came from six districts—Big Bug, Cochise (Dragoon), 
Harshaw, Old Hat, Pima, and Warren (Bisbee). | 
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Of outstanding significance to the copper industry was the con- 
tinued development by the Magma Copper Co. of the San Manuel 
property in Pinal County, which has proved to date a total of 
462,784,500 tons of copper ore. According to the company annual 
report, the ore body is probably the second largest tonnage of copper 
ore in any known ore body in the United States, and its economic 
value is great. 

The average price of silver, copper, and lead rose in 1947—silver 
to $0.905 per fine ounce, copper to $0.210 per pound, and lead to 
$0.144 per.pound. The average price of zinc declined to $0.121 per 
pound, and the price of gold remained at $35 per fine ounce. The 
Federal law providing for premium payments for overquota produc- 
tion of copper, lead, and zinc expired June 30, 1947. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been cal- 
culated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1943-47 


Gold ! (per ¡Silver ? (per ¡Copper *(per| Lead 3 (per | Zinc 3 (per 


Year fine ounce) | fine ounce) | pound) pound) pound) 
it, A A E _ $35. 00 $0. 711+ S ee $0. 075 
VII E ac a ti 35. 00 . 1114 . 080 . 114 
A RM 35. 00 -T11+ 13 . 086 . 115 
lr EE 35. 00 . 808 . 162 . 109 . 122 


1047. . ........- EE 35.00 . 905 . 210 .14 .121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+ ($20.671835) per fine ounce 

1 Treasury bi buying price for newly mined silver. 1943 to June 30, “i946: $0.71111111; July 1, 1946, to Dec. 
31, 194 

$ Yearly average e weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Arizona, 1948-47, and 
total, 1860-1947, in terms of recovered metals 


"o oduc- Gold (lode and placer) | Silver (lode and placer) 
GAR Ore (short 
tel tons) 

Lode | Placer Fine ounces Value Fine ounces Value 
(AB ccoo 274 19 | 36,630,788 | 171,810 | $6,013,350 | 5,713,889 | $4,063, 210 
1944................ 226 17 | 35,900, 641 112,162 | 3,925,670 | — 4,394,039 | 3,124,650 
1945. .......---- -| 202 18 | 31, 266, 904 77, 2B 2, 102, 805 3,558,216 | 2,530,287 
1946... nnnnnndnns 194 33 | 31,058, 179 79,024 | 2,765,840 | 3,269,765 | 2 641, 162 
1947... LL... 315 30 | 38, 636, 280 95,860 | 3,355,100 | 4,569,084 | 4,135021 
1860-1947...........|...-.---|.------- (1) 10, 964,019 | 271, 235, 820 | 297, 256, 498 | 221, 399, 720 

Lead 
Year Regen Total value 
Value Pounds Value Pounds 

1943... 27, 454, 000 | $2,059,050 | 39,354, 000 $121, 212, 902 
1944......... 33, 414,000 | 2,673,120 | 58,154, 000 113, 094, 806 
1945.. 45,734,000 | 3,933,124 | 80, 462, 000 95, 963, 006 
IT "708, 47,860,000 | 5,216,740 | 87,330, 000 114, 988, 254 
1947... ..... , 436, , 811, 57,132,000 | 8,227,008 | 109, 288, 000 182, 752, 537 
1860-1947....| 211, 544, 310 |3,463,088,362 | 402,623 | 56, 588,140 | — 1332,114 | 4, 078, 909, 811 


1 Figure not available. 2 Short tons. 
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Mine production of gold, silver, copper, lead, and zinc in Arizona in 1947, by 
months, in terms of recovered metals 


Gold (fine| Silver (fine Copper Lead Zinc 

Month ounces) ounces) (pounds) (pounds) | (pounds) 
January ARA A 7, 539 381, 423 61, 690, 000 | 4, 838, 000 9, £90, 000 
gs A 7, 084 381, 425 59, 194, 000 | 4,376, 000 9, 132, 000 
MBIOh. 2 o. ta o a caca 8, 484 377, 423 64, 302, 000 | 4,638,000 9, 714, 000 
ADM S i uelut e EEN 8, 339 412, 406 60, 734, 000 | 4,994, 000 9, 888, 000 
A NE RED NC PL So , 564 397, 440 63, 052, 000 | 4,780, 000 9, 180, 000 
Jne c os Ee 8, 540 391, 420 59, 734, 000 | 5,138,000 9, 892, 000 
DU oie A A O 7, 908 377, 425 64, 222, 000 | 4,776,000 9, 190, 000 
A AA O E 7, 338 385, 425 59, 724, 000 | 4,618, 000 8, 440, 000 
September sn Sse eee dd 7, 593 359, 420 59, 218, 000 | 4,542,000 | 8,012,000 
JA OSA 038 377, 430 62, 226,000 | 4,934, 000 9, 032, 000 
INOVEM DO io dc 8, 537 362, 427 58, 054,000 | 4,722, 000 8, 660, 000 
(RI ee EE 7, 887 365, 420 60, 286,000 | 4, 776, 000 8, 708, 000 
Total 1047... o eloieiosRve i iie 95,860 | 4,569,084 | 732,430,000 | 57,132,000 | 109, 288, 000 


Gold and silver produced at placer mines in Arizona, 1943-47, in fine ounces, in 
terms of recovered metals 


Dredges 


Sluicing ! Drift mining . Total 
Year Dry-land ? tine? 


la | A A A | E eege rc d 


Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver Gold | Silver 


eon | eee | meee | eee | ne | ees | Qo | oe | eee A 


1043... ee ee 315 14 YA A A VE ee 319 14 
1944... E 24 SS EE A GE A A E A 90 
ÄER AN 535 BB) Or EN E A A | doct 540 45 
1946...--- 5: 9 caos 88 2 B iocis 116 14 185 46 398 62 
1046... oae rese 243 18 42 |. 222i A A 314 21 


1 Includes placer sands treated by dry concentration plants. 

2 A floating washing plant supplied with gravel by a dragline excavator is called a ““dragline dredge’; a 
eer rei or movable washing plant supplied with gravel by any type of power excavator is called a **dry- 
an ge." 


Gold.—Most of the gold produced in Arizona is a byproduct of 
copper ore and zinc-lead ore; and, owing to a substantial increase in 
both classes of ore in 1947, the State output of gold rose to 95,860 
ounces, à 21-percent gain over 1946. In 1947, 79 percent of the State 
gold output was recovered from copper ore, 14 percent from zinc- 
lead ore, 5 percent from siliceous ores, and most of the remainder from 
lead ore. Gold from copper ore increased 14,364 ounces, that from 
siliceous ores 1,008 ounces, and that from zinc-lead ore 722 ounces. 
Gold from placers decreased from 398 ounces to 314 ounces. The 
New Cornelia mine of the Phelps Dodge Corp. in Pima County was 
by far the leading gold producer in Arizona; it was followed by the 
Copper Queen (Bisbee) branch of the Phelps Dodge Corp. in Cochise 
County, the Iron King mine in Yavapai County, the Magma mine in 
Pinal County, the Morenci branch of the Phelps Dodge Corp. in 
Greenlee County, and the United Verde branch of the Phelps Dodge 
Corp. in Yavapai County; these six properties (all copper mines 
except the Iron King) produced 88 percent of the State total gold. 

Silver.— Most of the silver produced in Arizona is a byproduct of 
copper ore ‘and zinc-lead ore, and in 1947 these two classes of ore 
yielded 4,181,916 ounces of silver (92 percent of the State total) 
compared with 2,970,243 ounces in 1946. Copper ore yielded 
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FIGURE 1.—Value of mine production of gold, silver, and copper and total value of pn silver, copper, 
lead, and zinc in Arizona, 1870-1947. The value of lead and zinc has been less than $2,000,000 annually 
except in a few years. 


2,583,264 ounces of silver, 57 percent of the State total, and zinc-lead 
ore 1,598,652 ounces, 35 percent; the remainder came principally from 
siliceous ores, lead ore, zinc-copper ore, zinc-lead-copper ore, and zinc 
ore. Silver from copper ore increased 818,706 ounces or 46 percent 
and that from zinc-lead ore 392,967 ounces or 33 percent. The 
Phelps Dodge Corp. continued to be the chief silver producer in 
Arizona, and its output was about 1,000,000 ounces more than in 1946; 
its four properties (Copper Queen, Morenci, New Cornelia, and 
United Verde) produced 68 percent of the State gold output, 61 percent 
of the silver, and more than 62 percent of the copper. Other large 
silver producers in Arizona in 1947 were Iron King, Magma, Flux- 
January-Norton, and San Xavier (Eagle-Picher Mining € Smelting 
Co.) properties. 
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Copper.—With no labor strikes, an improvement in the labor 
supply, and a rise in the price of copper in 1947, Arizona’s output 
of recoverable copper rose to 732,436,000 pounds, the largest output 
since 1943 and a 27-percent gain over 1946. "The Copper Mountain 
(Morenci) district, with an output of 295,798,900 net pounds of copper, 
remained the leading copper-producing area in the State; it was 
followed by the Globe-Miami district with 182,064,100 pounds, Ajo 
with 99,374,000, Mineral Creek (Ray) with 37,870,600, Warren 
(Bisbee) with 34,118,000, Pioneer (Superior) with 31,844,300, Verde 
(Jerome) with 29,205,600, and Eureka (Bagdad) with 12,981,900. 
Marked increases in copper output were made in each of these districts 
except the Verde (Jerome), where a decline of 3,145,400 pounds was 
recorded. Copper ore and its products yielded 725,100,822 pounds of 
copper, as follows: 33,494,441 tons of copper ore treated by con- 
centration yielded 81 percent; 644,207 tons of copper ore shipped crude 
to smelters, 8 percent; and 3,671,800 tons of copper ore leached and 
10,577 tons of cement copper (from mine-water precipitates and 
underground leaching operations), 11 percent. The Morenci branch 
of the Phelps Dodge Corp. was again the largest copper producer in 
Arizona in 1947; it was followed in order by the New Cornelia branch 
of the Phelps Dodge Corp., Inspiration, Miami, Castle Dome, Ray 
(Kennecott Copper Corp.), Copper Queen branch of the Phelps 
Dodge Corp. Magma, United Verde branch of the Phelps Dodge 
Corp., and Bagdad properties. 

Lead and Zinc.—In 1947 Arizona exceeded its 1946 record output 
of both lead and zinc. The production of lead in 1947 (57,132,000 
pounds) and of zinc (109,288,000 pounds) was the largest of any year 
in the history of the State; the lead output exceeded that of 1946 (a 
record) by 9,272,000 pounds or 19 percent and the zinc output that 
of 1946 by 21,958,000 pounds or 25 percent. These increases in both 
lead and zinc resulted from a greater yield of zinc-lead ore from all of 
the principal zinc-lead districts in the State, especially the Warren 
(Bisbee) district. The Copper Queen mine of the Phelps Dodge 
Corp. at Bisbee was by far the largest producer of lead and zinc in 
Arizona in 1947. Other large producers of lead, in order of output, 
were the St. Anthony property at Tiger, San Xavier mine near 
Sahuarita, Iron King mine at Humboldt, and Flux-January-Norton 
group near Patagonia. Other large producers of zinc, in order of 
output, were the Iron King, San Xavier, St. Anthony, Republic & 
Mammoth, Flux-January-Norton, and Abril properties. Of the State 
total, 47 percent of the lead and 60 percent of the zinc came from the 
Warren (Bisbee) district in Cochise County. Other large producing 
districts of both lead and zinc were the Old Hat in Pinal County, Big 
Bug in Yavapai County, Pima in Pima County, Harshaw in Santa 
Cruz County, and Wallapai in Mohave County. About 89 percent 
of the total lead and 89 percent of the total zinc came from zinc-lead 
ore; 10 percent of the total lead came from lead ore and most of the 
remainder of the lead from zinc-lead-copper ore, zinc ore, and siliceous 
ores; and 10 percent of the total zinc came from zinc-copper ore and 
zinc ore and nearly all the rest from zinc-lead-copper ore. 


1302 MINERALS YEARBOOK, 1947 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Arizona in 1947, by 
counties, in terms of recovered metals 


Mines producing | Gold (lode and placer) | Silver (lode and placer) 


. County xis a 
8 e 
Lode Placer Sunes Value TEE Value 
Cochise___.......---------....---- 24 1 22, 052 $771, 820 | 1,651,621 | $1,494,717 
Coconino.......... M ree E AE SC MEME S SR PRU HE, IA 222 201 
A ADM TENDS 54 M NONSE 3, 079 107, 765 207, 390 187, 688 
Graham....... A IL [iiec 8, 260 16, 073 14, 546 
Greenlee.........................- rei ERKENNEN 8, 710 304, 850 611, 547 553, 450 
¡E 16 3, 080 8, 7, 821 
Mohave........-.---------------- an WER 589 20, 615 51, 874 : 
HB. hioc coria EE 32 30, 658 1, 073, 030 527,316 477,221 
Pinal.. ccn pareses6Rlóeod 20 ere ur 10, 535 , 125 , 979 387, 321 
Santa Cruz.......---------«-a--«- VE AAA 17 6, 020 199, 947 180, 952 
Ce) 6; | (a mania ae 88 15 19, 363 677, 705 830, 810 51, 
pd A AA 25 | 11 378 13, 230 35, 663 32, 275 
. Total: IO47. 0...00 315 30 95, 860 3,355,100 | 4, 569, 084 4, 135, 021 
1040 EE 194 33 79,024 | 2, 765, 840 | 3, 268, 765 2, 641, 162 
Copper Lead Zinc 
County i A Taal 
Pounds Value Pounds Value Pounds Value 
Cochise.............. 36, 545, 000 | $7, 674, 450 |28, 496, 500 |$4, 103, 496 | 73, 995, 000 |$8, 953, 305 $22, 997, 878 
Coconino............- 15, 400 E tes qe pro. esti ee MN 9, 435 
Clinicos necesa 183, 150, 400 | 38, 461, 584 | 1, 190, 000 171, 360 165, 000 19, 965 | 38, 948, 362 
Grabam.............. 107, 600 22, 506 | 1, 602, 500 230, 760 39, 000 4, 719 , 881 
Greenlee............. 295, 799, 500 | 62,117, 895 11, 000 Lh 584 l|.roczaocke[essem22z3 e 62, 977, 779 
Maricopa. ........... 175, 200 36, 792 97, 000 13.968 E teak , 661 
Mohave.............. 633, 600 133, 056 | 1,335, 000 192, 240 | 2,130, 400 257, 778 
Pima.................|101, 478, 000 | 21,310, 380 | 6,016, 000 866,304 | 9,816,200 | 1,187, 701 | 24, 914, 696 
Jl BEES 70, 258, 800 | 14, 754, 348 | 9,675,000 | 1,393,200 | 6, 853, 200 829, 237 | 17, 732, 831 
Santa Cruz........... 356, 500 74, 865 | 3,385, 500 487,512 | 4,706, 200 569, 450 | 1,318, 7 
Yavapal............- 43, 871, 400 | 9,212, 094 | 4, 757, 500 685, 080 | 11, 583, 000 | 1, 401, 543 | 12, 729, 205 
Ai e 44, 600 9, 366 566, 000 8L 504 Lees lee elec 136, 375 


000 |153, 811, 560 |57, 132, 000 | 8, 227, 008 |109, 288, 000 |13, 223, 848 |182, 752, 537 
946,....|578, 446, 000 | 93, 708, 252 |47, 860, 000 | 5, 216, 740 | 87, 330, 000 |10, 654, 260 |114, 986, 254 


MINING INDUSTRY 


Mining operations at the principal copper and zinc-lead-silver 
mines in Arizona were continuous throughout the year, resulting in 
the greatest output of copper ore and zinc-lead ore in the history of 
the State. No labor strikes interfered with operations in 1947, and 
the increase in the market prices of silver, copper, and lead and a steady 
price for zinc caused greater activity at all mining districts in the 
State. A shortage of y Prol still exists at some of the underground 
copper mines and at zinc-lead mines; however, some of the larger 
copper producers reported that the supply of labor was beginning to 
meet requirements at the close of the year. The total production 
of ore of all classes increased from 31,058,179 tons in 1946 to 38,636,280 
in 1947. The output of copper ore was 37,810,448 tons—7,424,299 
tons more than in 1946, a 24-percent gain; zinc-lead ore, 624,397 
tons—109,350 tons more than in 1946, a 21-percent gain; zinc-copper 
ore, 82,192 tons—a 29-percent gain; lead ore, 24,478 tons—an 82-per- 
cent gain; zinc ore, 16,619 tons—a 26-percent gain; and zinc-lead- 
copper ore, 4,944 tons—a 60-percent loss. The output of siliceous 
ores was 73,190 tons compared with 53,094 tons in 1946—a 38-percent 
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increase. Of the State total ore, 37,694,406 tons (97.5 percent) was 
copper ore mined in the Copper Mountain (Morenci), Globe-Miami, 
Ajo, Mineral Creek (Ray), Eureka (Bagdad), Verde (Jerome), 
Warren (Bisbee), and Pioneer (Superior) districts, and 621,444 tons 
(99.5 percent) of the State total zinc-lead ore was mined in the Warren 
(Bisbee), Big Bug, Old Hat (Oracle), Pima, Harshaw, and Wallapai 
(Chloride) districts. Mining operations at three open pits—Ajo, 
Miami (Castle Dome), and Morenci—produced 25,861,211 tons of 
copper ore in 1947 compared with 20,052,078 tons in 1946. 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. | 


Ore sold or treated in Arizona in 1947, with content in terms of recovered metals 


Mines Ore Gold Silver 


Copper 
Source produc- snort tons) 


Lead Zine 
ounces) | ounces) (pounds) (pounds) | (pounds) 


SE eee Ss | ete ee | ete ery | eee EE gege 


gold ore.......... 60 21,122 2, 823 7,195 40, 408 d 577 70, 800 
Dry and siliceous 
gold-silver ore.... 10 27, 933 1, 388 75, 123 149, 616 41, 699 |...........- 
Dry and siliceous 
silver ore......... 31 17, 535 361 135, 368 32, 297 1:002 |. ese 
101 73, 190 4, 572 218, 286 222, 321 57, 238 70, 800 
Copper ore......... 101 | 37, 810, 448 75,711 | ! 2, 583, 264 | 2725, 100, 822 14, 450 4............ 
Lead ore. .......... 105 24, 478 1, 398 94, 728 230,003 | 5, 955, 323 298 
Lead-copper ore.... 2 12 3 A 101 1, 214 1,954 |............ 
Zine y 8 16, 619 53 10, 256 200, 997 65, 084 3, 199, 606 
Zinc-copper ore..... 10 82, 192 168 45, 355 2, 346, 941 33, 095 8, 082, 163 
Zinc-lead ore. ...... 32 624, 397 13, 639 | 1,598,652 4, 229, 942 | 50, 700, 341 | 97, 248, 183 
Zinc-lead-copper 
OB. AA 3 4, 944 5 18, 421 103, 760 304, 515 686, 950 
Total lode 
mines......- 3 315 | 38, 636, 280 95, 546 | 1 4, 569, 063 | 2 732, 436, 000 | 57, 132, 000 | 109, 288, 000 
Placers............- BU: MP 1 PA E A A EE EE 
Total: 1947... 345 | 38, 636, 280 95, 860 | 1 4, 569, 084 | 2 732, 436, 000 | 57,132, 000 | 109, 288, 000 
1046... 227 | 31, 058, 179 79, 024 | 4 3, 268, 765 | 5 578, 446, 000 | 47,860, 000 | 87,330, 000 


! Includes 255 ounces recovered from underground mine-water precipitates. ` ` 

1 Includes 83,310,570 pounds reoovered from ore leached and Mine Welle pres pate 

3 A mine producing more than i class of ore is counted but once in arriving at total for all classes. 
4 Includes 475 ounces recovered from underground mine-water precipitates. 

A Includes 73,554,391 pounds recovered from ore leached and mine-water precipitates. 


METALLURGIC INDUSTRY 


Of the 38,636,280 tons of ore produced in 1947 in Arizona, 34,231,377 
tons (88.6 percent) were treated at 28 concentration plants, 3,671,800 
tons (9.5 percent) at 2 leaching plants, 21,878 tons at 2 cyanidation 
plants, and 456 tons at 10 amalgamation plants; 710,769 tons (almost 
2 percent) were shipped crude to smelters. 

Ore treated at concentration plants in 1947 comprised chiefly 
33,494,441 tons of copper ore, 624,346 tons of zinc-lead ore, 82,192 
tons of zinc-copper ore, and 16,619 tons of zinc ore. Copper ore from 
the Miami property was treated by a combination of leaching and 
concentration, copper ore from the Inspiration mine was treated by 
straight leaching and by leaching and concentration, and copper ore 
from the Emerald Isle mine was treated by straight leaching. The 
large copper-concentration plants at Morenci (45,000-ton-a-day), Ajo 
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(25,000-ton), Clarkdale (2,100-ton), Hayden (10,000-ton), Miami 
(18,000-ton), Inspiration (18,000-ton), Castle Dome (10,000-ton), 
Bagdad (3,000-ton), and Superior (1,150-ton), and the copper-leaching 
plants at Inspiration (9,000-ton) and Miami (3,000-ton) were operated 
continuously in 1947, most of them at a higher rate than in 1946. 
The copper smelters of the Phelps Dodge Corp. at Clarkdale, Douglas, 
and Morenci, the International Smelting & Refining Co. copper 
smelter at Miami, the American Smelting & Refining Co. copper 
smelter at Hayden, and the Magma Copper Co. copper smelter at 
Superior operated continuously throughout the year. Most of the 
copper concentrates produced at mills in Arizona are treated at 
smelters in Arizona, but all the lead concentrates produced at mills 
in Árizona in 1947 were shipped to the smelter at El Paso, Tex., and 
all the zinc concentrates were shipped to smelters at Amarillo, Dumas, 
and Corpus Christi, Tex.; Bartlesville, Okla.; and Great Falls and 
Anaconda, Mont. 

The following tables give details of the treatment of ores produced 
in Árizona in 1947. 


Mine production of metals in Arizona in 1947, by methods of recovery, in terms 
of recovered metals 


trea Copper Lead Zinc 
EE ec ane) janes) (pounds) | (pounds) | (pounds) 

Ore amalgamated............. 456 329 Y nuc AAA ME 
Ore and old tailings cyanided. 21, 878 955 7,010 [2 2 AA Let ee 
Concentrates smelted......... 1, 268, 436 65,551 | 3,190,591 | 593, 765, 148 | 51,614, 538 | 109, 268, 900 
Ore smelted. ................- 710, 769 28,711 | 1,371,127 55, 360, 282 | 5,517, 462 19, 100 
Copper precipitates smelted . . 10, 577 |.........- 255 | 115,392,462 |_.......-.._].-...-.----- 
Copper ore leached ........... 3 3, 671, 800 ll... Loo.oooo..... 07,918,108 |...-.-------|------------ 
7 A A VEER 314 Eeer 
Total: 1O47 Le 95, 860 | 4,569,084 | 732,436,000 | 57,132,000 | 109, 288, 000 

1040. c. nc A 79,024 | 3,268,765 | 578, 446,000 | 47,860,000 | 87, 330, 


! Distributed as follows: Cochise County, 570,637 pounds; Gila County, 7,085,380 pounds; Greenlee 
County, 775,000 pounds; Mohave County, 385,224 pounds; Pinal County, 6,354,421 pounds; and Yavapai 
County, 221,800 pounds. 

2 Treated by straight leaching at 1 plant in Gila County and 1 plant in Mohave County. 


Gross metal content of Arizona ore treated at mills in 1947, by classes of ore and 
methods of treatment ! 


Gross metal content of mill feed 


Ore 
Method of 
Class of ore treatment eich Gold | Silver 
(fine (fine 


ounces)| ounces) 


Copper Lead Zinc . 
(pounds) | (pounds) | (pounds) 


SED A ES | SS fC LL ED 


Ury ng siliceous | Amalgamation -- 456 393 159 40 A AA 
gold. 

Poorts Cyanidation- - -- 20,078 | 1,700 5070 e MAA E, A 

Dou octies Concentration... 5,331 1, 800 32, 350 1, 800 152, 000 

D and siliceous | Cyanidation.... 1, 800 4: 7001152223. AAA EE 
silver. 

Copper.............. Concentration. ..|33, 494, 441 | 66,880 |1, 921,009 |701, 777, 060 |........... b, 570, 000 

GRON UNS do. uero. 3, 504 77 | 14,118 4,902 | 625,737 50, 900 

Zll6. EE DEEN do ces. 16, 619 96 | 14372 275,339 | 114,028 | 4,216,754 

Zinc-copper. ........|..... a Te 2 2c. 82, 192 218 | 59,169 | 2,687,614 79,902 | 10,376, 554 

Zinc-lead .....-.-----|----- do----------- 624,346 | 21,885 |2, 006,857 | 6,079,880 |59, 727, 248 |127, 139, 348 

Zinc-lead-copper.....|..... do: onu 4, 944 7 21, 516 155, 454 350, 277 , 440 

Total: 1947....|.................. 34, 253, 711 | 91, 825 |4, 048, 770 |711, 011, 939 (60, 898, 992 1148, 392, 996 

1946 AA 27, 616, 655 | 88, 450 |3, 411, 067 |561, 084, 992 |53, 671, 749 |126, 116, 936 


k ! Exclusive of copper ore by leaching. 
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Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Arizona in 1947, 4 types of mills and by 
counties, in terms of recovered metals 


jur chien in Concentrates smelted and recovered metal 
Mate- | 
rial Con- 
County treated cen- 


(short | Gold | Silver | trates | Gold | Silver Co 

E pper Lead Zinc 

SS odes Be duced ounces) Se (pounds) | (pounds) | (pounds) 
(short 


tons) 


AMALGAMATION MILLS 


GU gee census 17 13 BO AA E, A EN EA Ee 
Santa Cruz. .........- 235 45 31 3 11 14 AAN A 
Vaeapa) 128 52 1S AA O A sere seco A A EE 
uma........-------- 76 219 27 1 14 d AAA AO A 
Total: TA 456 329 80 4 25 17 s Ee A GER, PAS " 
TOM 83 194 dd- ucro A A et one A Poe idend 


Mohave. ..-_---------- 1, E NES E EE, PA ace eee | ene eset GER 
Yavapai.............- 20, 078 927:1;.:0;021. 412522 5s AA enne A A eEie roe 
Total: 1047... 21,878 955 | 7,010 |........].......- POM, NET EE EE 
SS? 23, 505 889 | 6, SOE Sees EECHER DNA 

Grand total: 1947..... 22,334 |. 1,284 | 7,090 4 25 17 10 EE SEEN 


946.....| 23,588 | 1,083 | 6,856 |...... HE ME un EU ORUM resin 


Mine production of metals from concentrating mills in Arizona in 1947, by 
counties, in terms of recovered metals 


Concentrates smelted and recovered metal 


ea oncen- 
oe (short abus d e S zd Copper Lead Zinc 
PS Steeg Bee nS (pounds) (pounds) | (pounds) 
tons) 
Cochise. ... ..........- 366,917 | 102,828 | 3,112 799, 036 4, 994, 831 | 26, 950,838 | 73, 995, 000 
2 A 8, 739, 243 161,870 | 2,800 171,621 | 107, 115, 059 254, 686 165, 000 
Orabham. 223 44 |.......- 328 3 BEE ], 200 39, 000 
Greenlee. ............- 14, 804, 537 552,030 | 8,115 534, 400 | 293, 400, 000 1............|.......-.--.- 
Mohave..............- 25, 419 4, 182 480 45, 727 241,505 | 1,278,711 2, 130, 400 
Pim Gossett 7, 160, 668 190, 986 | 30, 482 500,355 | 99,934,825 | 5, 850, 803 9, 816, 200 
Pinal: we ik 1, 800, 657 121,316 | 8, 649 344,624 | 57,717,248 | 9,197,779 6, 853, 200 
Santa Cruz............ 7, 942 43 184, 921 3, 049, 012 4, 706, 200 
Yavapai.............. 1, 283, 706 127, 502 | 11,845 2,344 | 30,152,010 | 4,695,973 | 11, 563, 900 
by EE DD | = $60 ........ 15218. loc sec es es (090 ENEE 
Total: 1947......1. 34, 231, 377 | 1, 268, 432 | 65, 526 | 3,190, 574 | 593, 765, 129 | 51, 614, 588 | 109, 268, 900 
1946...... 27, 593, 067 | 1,008, 835 | 62, 422 2, 493, 508 | 471, 549, 204 | 44, 434, 907 | 87,070, 205 
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Gross metal content of concentrates produced from ores mined in Arizona in 1947, 
by classes of concentrates smelted 


Gross metal content 


Concen- 
Class of trat duel : 
ass of concentrates produce ; 
(short (ine GE Copper Lead Zinc 
tons) ounces) ounces) (pounds) (pounds) | (pounds) 
Dry gold.:2:.::.22:22525025222 25| 122 906 326 664 |... 
COpper----------- A 1, 102, 150 53, 012 1, 629, 942 603, 236, 055 25, 908 4, 962, 647 
AAA AA 52, 672 10, 753 1, 216, 785 3, 488, 758 | 48, 615, 453 9, 830, 302 
EE Se 325 35 17 00, 066 , 52 92, 009 
EE 110, 671 2, 906 467, 802 2, 149, 760 5, 790, 031 | 116, 362, 517 
ZincJead Qoo Sa ett 19 1 2, 7 1, 000 17, 91 6, 570 
PTO Se oe ke uror e lieu a 2, 574 607 7, 335 5, 647 54, 454 372, 670 
Total: 1947.........-.... 1, 268, 436 67,436 | 3,343, 851 608, 981, 612 | 54, 867, 954 | 131, 626, 715 
1946... 1, 008, 835 65, 718 2, 785, 507 485, 240, 935 | 48,397, 004 | 111, 518, 451 


Mine production of metals from Arizona concentrates shipped to smelters in 1947, 
in terms of recovered metals 


Concen- Gold Silver 
trates (fine -> (fine 
(short tons)| ounces) ounces) 


Copper Lead Zine 
(pounds) (pounds) | (pounds) 


BY COUNTIES 


A AAA ------------ 102, 828 3,112 799, 036 4, 994,831 | 26,950,838. | 73, 995, 000 
A he Ee 161, 870 2, 800 171,621 | 107,115, 089 254, 686 165, 000 
Graham so. 33 cone mese 44 EE Pe E AA 1, 200 39, 000 
Greeulee 552, 030 8, 115 534, 400 | 293, 400,000 |...-.--....-|.-.-.------- 
Mohave.............-........ 4, 182 480 45, 727 241,505 | 1,278,711 2, 190, 400 

Ae EE 190, 086 30, 482 500, 355 99, 034, 825 50 9, 816, 
Pinak 22222 l2 ss 121,316 ! 344, 624 , 717,248 | 9,197, 779.1 6,853, 200 
Santa Cruz. 7, 227 54 184, 935 209, 580 | 3,049, 012 4, 706, 200 
XAVaD EE 127, 592 11, 845 602, 344 30, 152,010 | 4,695,973 | 11, 563, 900 
Kë: keet AAA AA - 361 14 GE AA 335, 536 1 ..--0.---- 
Total: 1947............- - 1, 268, 436 65,551 | 3,190,591 | 593, 765, 148 | 51,614, 538 | 109, 268, 900 
1046... alise 1, 008, 835 62, 422 2, 493, 508. 471, 549, 204 | 44, 434, 907 | 87,070, 205 


BY CLASSES OF CONCENTRATES 


Dry in: E ES 25 122 |  800| | 278; 609 |...........- 
Lob | QR RM ENT S 1, 102, 150 51,633 | 1,539,250 | 588, 953, 842 14:754 |. AA 
A PUES 52, 672 10,753 | 1,216, 785 2, 887, 794 | 46, 438, 349 2, 135 
Lead copper EE 3 18, 977 84,616 | 345,884 |............ 
Cs Sete II 110, 671 2, 400 405, 225 1,833,205 | 4,745,794 | 109, 260, 961 
Zinc-lead....................- 1 2, 704 17, 600 : 
TON soe deca lee ulace mcis 2, 574 607 7, 335 4, 566 51, 548 1, 102 
Total 1947. ............. 1, 268, 436 65,551 | 3,190,591 | 593, 765,148 | 51, 614, 538 | 109, 268, 000 


Gross metal content of Arizona, crude ore shipped to smelters in 1947, by classes 
of ore 


Gross metal content 


Olass of ore 

Dry and siliceous gold............ 

Dry and siliceous gold-silver EE 
Dry and siliceous silver. .......... 333 UN cacaasás 
(07330) EE 4, 793, 852 
Én EE 1, 357 5, 626, 227 578, 913 
Lead-copper......................]  12|.......... 2045 E 
Zinc-lead.........-...........---- 1 4, 870 26, 979 
Total: MAT 28,711 | 1,371,127 | 58,328,146 | 5,743,649 | 8,403,387 
EE 15, 121 767,864 | 35,375,016 | 3, 682, 559 6, 684, 577 
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Mine production of metals from Arizona crude ore shipped to smelters in 1947, in 
terms of recovered metals 


Ore Gold 
Silver (fine | Copper Lead Zinc 
(short | | (ane. | ounces) | (pounds) | (pounds) | (pounds) 


BY COUNTIES 


A AAA 307, 066 18, 935 852, 430 | 30, 979, 522 | 1,545,062 |.......... 
ENEE kri EE 222 15,400 |... sae dos eem 
erue OM TE 33, 734 2066 35,665 | 1, 031, 853 935, 2314 |.........- 
Graham... A , 766 236 15, 745 107, 600 | 1,601,300 |.......... 
Greeulee..................... 2... 79, 338 505 77,147 ; 11, 000 |.......... 
AMarieopa 0-an 2; 616. 83 8, 642 175, 200 97,000 |.......... 
MODA VO. o cocoa ss 491 81 2,158 | 6,781} 56,289 |_._.-..... 
A E 33, 757 173 | 26,961 F 1, 543,175 165,197 |... cssc 
Pindl.. 2:223 a oe 53, 937 1, 886 83,355 | 6,187, 131 471,221 |.......... 
Santa Crug ok cee ce mni 4, 107 73 14, 981 146, 920 336, 488 1 
Bé REES 188, 043 6, 289 225, 406 |. 13, 497, 590 61, 527 19, 100 
UA as teas tan ten do 1,777 28, 415 : 230, SE 
Total: 1047. 710, 769 28,711 | 1,371,127 | 55,360,282 | 5, 517, 462 19, 100 

1946. oon 472, 483 15, 121 767, 864 | 33,342, 405 | 3, 425, 093 269, 795 


BY CLASSES OF ORE 


Dry and siliceous gold. ............. 1, 857 1, 081 3, 221 14, 410 6,539 EE 
Dry and siliceous gold-silver........ 27, 933 1, 388 75, 123 149, 616 41, 699 |.......... 
Dry and siliceous silver. ............ 15, 735 333 131, 379 32, 297 7,962 |. aces 
Copper....-..-.-------------------- 644,207 | 24,551 | 1,077,921 | 54, 934, 237 14, 450 | ........- 
¡A BEE 20, 974 1, 357 83, 073 227,308 | 5,440,081 |.......... 
Lead-copper........................ 19 AAA 101 1, 214 ,954 |.......... 
42110080 A AO 51 1 309 1, 200 4,777 19, 100 
mee | ee | eee | ee | |e 

IE .--.-------------- 710, 769 28,711 | 1,371,127 | 55,360, 282 | 5,517, 462 19, 100 


REVIEW BY COUNTIES AND DISTRICTS 
COCHISE COUNTY 


California District.—The output of the California district in 1947 
was 106 tons of lead ore from the Carbonate, Hilltop, and Pine Zinc 
claims near Portal and 20 tons of silver ore from the El Tigre claim. 

Cochise District.—Mining and milling zinc-copper ore at the Re- 
public and Mammoth mines by the Coronado Copper & Zinc Co. were 
continuous throughout the year; 65,116 tons of ore, containing an aver- 
age of 0.40 ounce of silver to the ton, 1.67 percent copper, and 6.10 per- 
cent zinc, were treated in the company 150-ton flotation mill. In ad- 
dition, 1,467 tons of copper ore were shipped direct to & smelter. 

Dos Cabezas and Tevis District.— The Dorsey Bros. operated the 
LeRoy Consolidated property in 1947 and shipped 61 tons of gold- 
silver-lead ore, and C. C. Clark worked a placer claim in Gold Gulch 
and recovered 5 fine ounces of gold. 

Hartford (Huachuca Mountains) District.—Operations at the Cave 
Creek Canyon property by the Cave Mountain Mines Corp. produced 
388 tons of ore, containing 285 ounces of silver, 3,938 pounds of copper, 
50,281 pounds of lead, and 73,716 pounds of zinc, and 25 tons of lead 
ore were produced from the James mine. 

Swisshelm (Elfrida) District, —The output of the Swisshelm district 
jn 1947 was 5,253 tons of ore, containing 546 ounces of gold, 28,494 
ounces of silver, 5,428 pounds of copper, 1,410,693 pounds of lead, and 
75,000 pounds of zinc. The Mountain Queen (Scribner) mine pro- 
duced 4,063 tons of ore and the Chance mine 1,190 tons, 
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Tombstone  District.—Old siliceous tailings (27,564 tons), 
containing 1,310 ounces of gold, 72,815 ounces of silver, 162,652 
pounds of copper, and 52,333 pounds of lead, were shipped from the 
Grand Central dump near Fairbank to the smelters at El Paso, Tex., 
and Douglas, Ariz. The remainder of the district output com- 
prised 4,000 tons of zinc ore produced from the San Juan group by 
Operations, Inc.; 468 tons of silver-lead ore from the Great Carbonite, 
Tombstone, and Tombstone Extension properties; and 2 tons of silver 
ore from the Elsicor claim. 

Turquoise (Courtland, Pearce, Gleeson) District.—The Shattuck 
Denn Mining Corp. continued to develop the Abril mine near Pearce 
and hauled 9,990 tons of ore (containing 26 ounces of gold, 3,508 
ounces of silver, 188,162 pounds of copper, 12,725 pounds of lead, and 
2,435,910 pounds of zinc) to its custom flotation mill at Bisbee. The 
rest of the district output was mainly 332 tons of copper ore from the 
Great Western mine and 240 tons of gold-silver-copper ore from the 
Shannon group. | 

Warren (Bisbee, Warren) District.—The value of the metal output 
of the Warren district increased from $10,106,446 in 1946 to 
$20,988,948 in 1947, owing to the marked gain in output of copper ore 
and zinc-lead ore from the Copper Queen mine of the Phelps Dodge 
Corp. As a result of the large output of zinc-lead ore, the district 
made a record production of lead ad zinc. The Phelps Dodge Corp. 
reported that the Copper Queen branch produced 286,730 tons of 
zinc-lead ore and 270,719 tons of copper ore in 1947 compared with 
211,956 and 46,560 tons, respectively, in 1946. In addition, 778 tons 
of copper precipitates (produced by surface and underground precipi- 
tation plants), 100 tons of old mill cleanings (containing gold, silver, 
and copper), and 38 tons of lead ore were shipped to smelters. The 
zinc-lead ore was treated in the corporation 900-ton flotation mill at 
Bisbee, which yielded 26,605 tons of lead concentrate and 63,659 
tons of zinc concentrate, and the copper ore was shipped direct to the 
corporation smelter at Douglas. 

According to the corporation annual report for 1947, a shortage of 
underground miners continued at the Copper Queen branch, which 
prevented maximum production in both the copper and zinc-lead 
divisions. However, the copper produced in 1947 totaled 32,304,614 
net pounds compared with 7,126,062 net pounds in 1946; lead pro- 
duced totaled 21,241,846 net pounds compared with 19,826,044 net 
pounds; and zinc produced totaled 56,572,604 net pounds compared 
with 44,105,768 net pounds. During the year 24,830 feet of pros- 
pecting and development, 6,841 feet of stope preparation, and 43,239 
feet of diamond drilling were completed. Ore reserves were ade- 
quately maintained. | 

The rest of the district output was mainly 682 tons of copper ore, 
522 tons of lead ore, and 45 tons of gold-silver ore produced from the 
Shattuck mine at Bisbee by lessees. 

The Shattuck Denn Mining Corp. 150-ton flotation mill at Bisbee 
was utilized entirely in 1947 for treating custom ores; during the year 
it handled 15,924 tons of various classes of ores, principally zinc ore 
from the Abril mine near Pearce, zinc-copper ore from the Antler 
and Copper World properties near Yucca, and zinc-lead ore from the 
479" mine near Hayden. According to the corporation annual report 
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for 1947, with sale of the Denn mine in March 1947 and termination 
in December 1947 of the lease by the lessee at the Shattuck. mine, 
the corporation’s mining operations in the Bisbee district have ended 
after a period of approximately 43 years. 


COCONINO COUNTY. 


All the output in Coconino County in 1947 was carbonate copper ore 
(137 tons) shipped by the Paria Copper Co. from the Black Beauty, 
Brown Derby, Little Buck, and South Phantom claims in the Jacob 
Canyon (Warm Springs) district. | 


GILA COUNTY 


Banner and Dripping Springs District. —The Sam Knight Mining 
Lease, Inc., continued working the Christmas mine near Winkelman 
and in 1947 shipped 26,637 tons of high-lime fluxing ore, containing 
an average of 2.03 percent copper to the ton, to the smelter at Hayden. 
The remainder of the district output comprised 1,510 tons of lead ore 
and 1,100 tons of zinc-lead ore produced from the ‘‘79”’ mine by the 
79 Lead-Copper Co., 267 tons of copper ore and 109 tons of lead ore 
from the London-Arizona group, 33 tons of gold ore from the Round 
Top claim, and 6 tons of copper ore from the Chilito claim. 

Globe-Miami District.—The Globe-Miami district, with a produc- 
tion of 182,064,100 net pounds of copper in 1947 (177,111,500 net 
pounds in 1946), continued to rank second among the important 
copper-producing areas in Arizona; the Copper Mountain (Morenci) 
district in Greenlee County remained in first place. The Inspiration 
property, with a yield of 73,812,725 net pounds of copper (61,658, 590 
net pounds in 1946), was the chief copper producer in the district and 
ranked third in the State. The Inspiration Consolidated Copper Co. 
reported that 3,926,772 tons of copper ore were treated in 1947 com- 
pared with 3,176,483 tons in 1946. Of the total ore, 3,648,107 tons, 
averaging 1.070 percent copper—0.502 percent copper as oxide and 
0.568 percent as sulfide—from which the slimes had been removed, 
were treated in the main leaching plant; the ore was leached by acid 
ferric sulfate. Slimes (276,173 tons, averaging 1.28 percent copper) 
removed from ore at the main leaching plant were treated in the 
company flotation concentrator for extraction of the sulfide copper 
content, and the tailings from the operation were leached by sulfuric 
&cid solution for extraction of oxide copper content. In addition, 
2,402 tons of crude copper ore were sent direct to the smelter at 
Miami. The total copper production per ton of ore treated in 1947 
was 18.735 pounds. o | 

According to the annual report of the company for 1947, ore mined 
during the year totaled 3,929,477 dry tons, assaying 1.085 percent 
copper—0.526 percent as oxide and 0.559 percent as sulfide. Of the 
total ore mined, 127,815 tons were from development. Total under- 
ground development aggregated 45,186 feet of drifts and raises and 
4,527 cubic yards of miscellaneous development. Also, 4,725 feet of 
diamond drilling were done in exploration and development. Devel- 
opment on the open-pit mining project was begun in March and con- 
tinued steadily the remainder of the year. Ore production from open- 
pit operations is expected to begin in March 1948, and thereafter ore 
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requirements for plant operation will come from both underground 
and open-pit sources. The labor supply increased during the year, 
and by January 1, 1948, it was adequate. | 

The Miami mine of the Miami Copper Co. and the Castle Dome 
Copper Co., Inc. (a wholly owned subsidiary of the Miami Copper 


Co.), ranked second and third, respectively, in copper production in : 


the district. The Miami Copper Co. reported that 106,796,369 net 
pounds of copper were produced from the two properties in 1947 
(53,930,393 net pounds from the Miami mine and 52,865,976 net 
pounds from the Castle Dome mine) compared with 113,636,362 net 
pounds in 1946. 

According to the annual report of the Miami Copper Co. for 1947, 
the Castle Dome open pit and 10,000-ton concentrator were operated 
continuously throughout the year. "The mill treated 3,890,627 tons 
of ore averaging 0.782 percent copper. In addition to copper, the 
concentrate contained 1,407 ounces of gold and 88,850 ounces of 
silver. Ore reserves, as of January 1, 1948, are estimated to be 
17,144,000 tons averaging 0.706 percent copper. Exploratory drilling 
pa epa throughout the year indicated a moderate tonnage of low- 
grade ore. | 

The Miami Copper Co. 18,000-ton concentrator and 3,000-ton 
leaching plant at the Miami mine treated 4,557,079 tons of ore 
averaging 0.695 percent copper, and 1,821 tons of copper precipitates 
were produced from leaching of ore in place. In addition to copper, 
the concentrate contained 1,257 ounces of gold and 73,000 ounces of 
silver, and the re-treatment of copper concentrate recovered 534,082 
pounds of molybdenum. Ore reserves as of January 1, 1948, are 
estimated to be 32,281,000 tons averaging 0.879 percent copper. 

The rest of the district output was principally 8,808 tons of copper 
ore shipped direct to smelters from various claims and waste dumps of 
the Old Dominion property and from the Carlota, Monroe Doctrine, 
and Superior & Boston properties and 4,826 tons of silver.ore shipped 
from the Centennial, McMillan, Rambo, and Rescue properties. 
Lead ore (434 tons) was shipped from the Defiance and Irene mines 
and lead residue (457 tons) from the Inspiration plant. 

Pioneer District.—W. L. Black worked his So & So claim, 15 
miles south of Globe, in 1947 and shipped 58 tons of lead ore, contain- 
ing appreciable quantities of gold and silver. 

Summit District.—Lessees shipped 1,994 tons of copper ore from 
the Gibson group 9 miles southwest of Miami and 53 tons of similar 
ore from the Black Hawk group. 


GRAHAM COUNTY 


Aravaipa District.—In 1947 eight mines in the Aravaipa district 
produced 5,960 tons of ore. "The principal output was 5,368 tons of 
ore (containing 226 ounces of gold, 13,562 ounces of silver, 118,850 
pounds of copper, 1,540,358 pounds of lead, and 920,000 pounds of 
zinc) shipped direct to & smelter from the Aravaipa group by the 
Athletic Mining Co. Other producers included the Rutledge, Lands- 
man, Last Chance, Sein Fein, and Silver Coin properties. 

Stanley District.—The output of the Stanley district was 21 tons of 
lead ore from the Stanley Butte and Starlight mines south of Coolidge. 
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GREENLEE COUNTY 


Ash Peak District.—From the Ash Peak mine near Duncan, the 
Ash Peak Lease shipped 8,305 tons of fluxing ore, averaging 0.037 
ounce of gold and 8.58 ounces of silver to the ton and 81 percent 
silica, to the International copper smelter at Miami. 

Copper Mountain (Morenci) District—The Copper Mountain dis- 
trict, with a production of 295,798,000 net pounds of copper in 1947 
(190,731,500 net pounds in 1946), remained the chief copper-producing 
area in Arizona, as the Morenci mine of the Phelps Dodge Corp. 
continued to be the outstanding producer of copper in the State. 
The corporation reported that 14,804,537 tons of copper ore from the 
Morenci mine were treated in the combined (Phelps Dodge and 
Reconstruction Finance Corporation) 45,000-ton concentrator and 
that 552,030 tons of copper concentrate, 70,601 tons of crude copper 
ore, and 691 tons of copper precipitates were shipped direct to the 
Morenci smelter. In addition to copper, the mine was an important 
producer of gold and silver. | 

According to the annual report of the Phelps Dodge Corp. for 1947, 
full-scale operations prevailed at the Morenci branch throughout the 

ear, resulting from marked improvement in the labor supply and 
kent Séi there were no labor strikes. Copper ore mined totaled 
14,875,138 tons, and waste and leach material removed 20,262,564 
tons, or a ratio of waste to ore of 1.36 : 1. The average tons of ore 
milled per day was 47,911, an increase of 5,000 tons per day over 
1946. | ! 
. The remainder of the district output was 152 tons of gold ore and 
gold-silver ore shipped from the Climax Lode claim, 144 tons of gold 
ore from the Gold Belt mine, and 89 tons of gold-silver ore from the 
Wilhelmina claim. ` 
MARICOPA COUNTY 


Cave Creek and Camp Creek District.—Gold ore (62 tons) was pro- 
duced in 1947 from the Verkroost property near Cave Creek and 
silver-copper ore (146 tons) from the Red Rover mine. 

New River District.—A lessee worked the Orizaba mine, 45 miles 
north of Phoenix, the last 6 months of the year and shipped 1,960 
tons of copper ore. 

Osborn District.—Output of the Osborn district in 1947 was all 
crude lead ore (52 tons), which came principally from the Moon 
Anchor mine 30 miles southwest of Wickenburg. 

Sunflower District.—S. M. Storey worked the Tri-Metals mine at 
Sunflower in 1947 and shipped 194 tons of silver-lead ore to & smelter. 

Vulture District.—The output of the Vulture district was 171 tons 
of lead ore and 7 tons of copper ore; the chief producer was the 
Montezuma mine near Morristown, with an output of 166 tons of 
lead ore. d 

MOHAVE COUNTY 


Cedar Valley District.—' Three mines in the Cedar Valley district 
east of Yucca produced 3,275 tons of ore containing 23 ounces of 
gold, 2,774 ounces of silver, 196,698 pounds of copper, 21,996 pounds 
of lead, and 583,958 pounds of zinc; nearly all of it was zinc-copper 
ore (3,267 tons) from the Antler and Copper World mines shipped to 
the Shattuck Denn custom mill at Bisbee for treatment, 
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Indian Secret (White Hills) District—About 1,800 tons of silver ore 
were produced from the White Hills group north of Chloride in 1947 
and treated in a cyanide mill. 

Owens (McCracken and Potts Mountain) District.—The principal 
output of the owens district in 1947 was 23 tons of gold ore produced 
from the Dorothea claim and 35 tons of lead ore from the Lead Pill 
mine 50 miles southeast of Yucca. 

Wallapai (Cerbat, Chloride, Mineral Park, Stockton Hill) Dis- 
trict.— The output of the Wallapai district in 1947 comprised 23,693 
tons of copper ore, 22,076 tons of zinc-lead ore, 305 tons of lead ore, 
76 tons of gold ore, 48 tons of gold-silver ore, and 26 tons of silver 
ore. All of the copper ore, which came from the open pit at the 
Emerald Isle mine, was treated by sulfuric acid in a 300-ton leaching 
plant by the Lewin-Mathes Mining Co. Mining and milling zinc-lead 
ore from the Tennessee mine at Chloride by the Miners Co-Operative 
Association were continuous throughout the year; 11,797 tons of ore, 
containing an average of 0.02 ounce of gold and 1.95 ounces of silver 
to the ton, 3.60 percent lead, and 6.50 percent zinc, were treated in 
the company 150-ton flotation mill. The Arizona Metals Co. (Ralph 
R. Langley) operated the Summit group and produced 6,906 tons of 
ore, which contained 317 ounces of gold, 28,448 ounces of silver, 
66,997 pounds of copper, 521,501 pounds of lead, and 754,675 pounds 
of zinc. Other producers of zinc-lead ore included the New Moon 
mine (1,694 tons), El Oro mine (980 tons), De La Fountaine mine 
(303 tons), and New London group (176 tons). The rest of the 
district output was largely 303 tons of lead ore from the New London 
group. The Mineral Park Milling Co. operated its 100-ton flotation 
mill near Chloride exclusively on zinc-lead ore produced by various 
operators in the district; however, the mill ceased operating in October, 
owing to an inadequate supply of ore caused by termination of the 
Premium Price Plan on June 30. In 1947 the mill treated 8,571 tons 
of zinc-lead ore. 

PIMA COUNTY 


Ajo District.—In 1947, as in 1946, all the output of the Ajo district 
was copper ore from the New Cornelia mine of the Phelps Dodge 
Corp. The district continued to rank first in gold and third in copper 
output in the State. According to the annual report of the Phelps 
Dodge Corp. for 1947, operations at the New Cornelia branch were 
continuous throughout the year except for the usual 2 weeks’ vacation 
shut-down. Production in 1947 was 7,108,676 tons of copper ore 
and 5,842,872 tons of waste, or an 0.82 : 1 ratio of waste to ore. The 
New Cornelia 25,000-ton concentrator treated 7,095,446 tons of copper 
ore in 1947 compared with 6,344,842 tons in 1946, and smelter pro- 
duction from the concentrate totaled 101,105,513 pounds of copper 
compared with 88,210,002 pounds. During the year the program 
for substitution of electric haulage for steam haulage was completed, 
resulting in marked improvement in pit efficiency and substantial 
lowering of haulage costs. 

Amole District.— Virtually all the output of the Amole district in 
1947 was 123 tons of lead ore shipped from the Old Yuma waste 
dump west of Tucson. 

Empire District.—Lead ore (101 tons) was produced in 1947 from 
2 Empire (Hilton) and Lone Mountain claims, 38 miles southeast 
of Tucson. 
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Helvetia (Rosemont) District.—The output of the Helvetia district 
in 1947 comprised 29,142 tons of copper ore, 731 tons of zinc-copper 
ore, and 18 tons of zinc-lead ore. Operators of the Helvetia group 
shipped 17,735 tons of ore, containing an average of 0.45 ounce of 
silver to the ton and 2.43 percent copper. Other producers of copper 
ore included the Mohawk (7,342 tons), Newman (1,757 tons), Rose- 
mont (1,379 tons), Daylight (496 tons), and Forbes (349 tons) proper- 
ties. In addition to copper ore, the Daylight and Mohawk mines 
produced 731 tons of zinc-copper ore, which were treated in the 
Eagle-Picher custom mill near Sahuarita. 

Old Hat (Oracle) District.—Copper ore (979 tons), containing 12 
ounces of gold, 1,930 ounces of silver, and 116,311 pounds of copper, 
was produced in 1947 from the Daily, Leatherwood, and Hartman 
properties near Oracle and lead ore (40 tons) from the Single Jack 
mine. 

Pima (Sierritas, Papago, Twin Buttes) District.—In 1947 the Pima 
district ranked third 1n output of lead and zinc in Arizona, owing to 
the large production of zinc-lead ore from the San Xavier mine near 
Sahuarita. This mine and its 400-ton flotation mill were operated 
continuously by the Eagle-Picher Mining & Smelting Co. The mill 
treated 65,739 tons of ore, of which 58,658 tons, averaging 2.727 ounces 
of silver to the ton, 0.511 percent copper, 5.881 percent lead, and 
10.229 percent zinc came from the San Xavier mine, and the re- 
mainder—7,081 tons—comprised various classes of ore received from 
custom shippers. The rest of the district output consisted mainly 
of 1,730 tons of low-grade copper ore produced from the Cowboy mine, 
839 tons of zinc-lead-copper ore from the Franklin group, and 779 
tons of zinc-copper ore from the Contention mine. | 

Roskruge and Waterman (Silver Hill) District.—Lessees operated the 
Silver Hill mine part of the year and shipped 126 tons of copper ore 
and 41 tons of lead ore to smelters in Arizona and Texas. 

Silver Bell District.—About 3,000 tons of zinc-copper ore were 
produced in 1947 from the old Atlas group and treated in various 
custom mills. In addition, 654 tons of copper ore and 174 tons of 
old copper slag were shipped to smelters. The remainder of the 
district output was 894 tons of lead ore, 557 tons of copper ore, and 
257 tons of zinc-lead ore produced from the Arizona-Indiana mine 
by the Indiana-Arizona Mining Co. 


PINAL COUNTY 


Bunker Hill District.—After being closed for 7 years the Bluebird 
mine near Mammoth was reopened in 1947 by the Bluebird Mines, 
Inc.; 500 tons of lead ore were treated in the company 50-ton flotation 
— testing purposes, and 98 tons of similar ore were shipped to a 
smeiter. 2 

Mineral Creek (Ray) District.—Mining of copper ore at the Ray 
property of the Kennecott Copper Corp. was continuous throughout 
the year; in 1947 the output was 1,493,309 tons compared with 
1,300,758 tons in 1946. The crude ore, averaging 1.231 percent 
copper, was hauled by rail 26 miles to the corporation 10,000-ton 
flotation mill at Hayden, where it was reduced to 61,687 tons of con- 
centrate averaging 0.006 ounce of gold and 0.42 ounce of silver to 
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the ton and 24.74 percent copper; the concentrate was smelted in the 
American Smelting & Refining Co. plant also at Hayden. In addi- 
tion, 3,928 tons of copper precipitates were shipped to the Kenne- 
cott Copper Corp. smelter at Hurley, N. Mex. According to the 
annual report of the Kennecott Copper Corp. for 1947, extensive 
exploration and drilling were done at the Ray property. As a 
result of this work, the corporation has decided to mine the larger 
part of the ore body by open-pit methods. This partial change 
from underground to surface mining will extend the life of the prop- 
erty, expand production, reduce costs, and improve the labor situa- 
tion. | 

The remainder of the district output was 18,211 tons of oxide 
copper ore produced from an open pit at the Copper Butte property 
and 1,673 tons of oxide lead ore from the Lead Queen, Phillips, and 
Ray Silver-Lead properties. 

Mineral Hill District.—Lead ore (216 tons) was produced in 1947 
from the Ajax, Silver Queen, and Wedge properties and gold ore (65 
tons) from the Thanksgiving and Greenwood claims. 

Old Hat (Oracle) District.—The St. Anthony Mining & Develop- 
ment Co., Ltd., one of the most important producers of zinc-lead ore 
in Arizona, operated its mine and 350-ton flotation mill at Tiger con- 
tinuously'in 1947. "The mill treated 88,975 tons of ore, averaging 
0.013 ounce of gold and 1.16 ounces of silver to the ton, 0.42 percent 
copper, 5.95 percent lead, and 6.46 percent zinc, which yielded 6,980 
tons of lead concentrate and 7,120 tons of zinc concentrate. The 
property ranked second in production of lead in Arizona in 1947 and 
fourth in zinc. The rest of the district output was mainly 102 tons 
. of lead ore and 51 tons of zinc-lead ore produced from the Stove Lid 
claim, 6 miles south of Oracle. No ore was produced in 1947 from 
the San Manuel property south of Tiger, owned by the Magma 
Copper Co.; but, according to the company annual report for 1947, 
active drilling continued throughout the year, although it was in- 
definitely suspended February 23, 1948. The entire drilling campaign 
has developed 123,499,580 tons of oxide ore averaging 0.767 percent 
copper and 339,284,920 tons of sulfide ore averaging 0.788 percent 
copper—a total of 462,784,500 tons. This estimate does not repre- 
sent the ultimate tonnage of ore contained in the property. However, 
the tonnage developed 1s so great that little is to be gained by further 
development. The ore body is probably the "ud largest tonnage 
of copper ore in any known ore body in the United States, and its 
economic value is great; the ore must be mined by underground 
methods. 

Pioneer (Superior) District.—The Magma mine, one of the most 
important producers of gold, silver, and copper in Arizona, was 
operated continuously in 1947 and at & greater rate than in 1940. 
During the year 217,822 tons of copper ore were treated in the com- 
pany 1,150-ton (increased from. 850-ton) concentrator, and 31,281 
tons of crude copper ore and 45,500 tons of copper concentrate were 
sent to the company 450-ton smelter at Superior; the concentrates 
averaged 0.168 ounce of gold and 5.179 ounces of silver to the ton 
and 30.665 percent copper. 

According to the company annual report for 1947, the net metal 
produced from Magma zem f ore &nd concentrates comprised 8,467 
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ounces of gold, 281,103 ounces of silver, and 29,535,233 pounds of 
copper. The average cost of producing copper (after gold and silver 
values were deducted) was 16.74 cents a pound in 1947 compared with 
15.69 cents in 1946. The labor supply has improved considerably; 
however, the supply of skilled miners is still inadequate, and additional 
men are needed to fulfill present requirements for full production and 
development. A new crusher was installed during the year, which 
increased the grinding capacity from 850 to 1,150 tons of ore a day. 
New mill construction is progressing slowly but should be completed 
in June 1948. Development during the year comprised 3,004 feet of 
drifting, 2,523 feet of raising, and 910 feet of crosscutting. In addi- 
tion, 8,326 feet of diamond drilling were done. 

The remainder of the district output was largely 156 tons of silver 
‘ore produced from the Picket Post mine. 

Sasco District.—In 1947 about 1,900 tons of copper ore were shipped 
from the old Sasco dump 7 miles west of Redrock. 


SANTA CRUZ COUNTY 


Gardner Canyon District.—Leasing operations at the Redberry 
& Hidden Tunnel group, north of Patagonia, produced 1,239 tons of 
low-grade silver-copper ore. i 

Harshaw District.—In 1947 two mines and one tailing dump in the 
Harshaw district produced 43,037 tons of ore and 185 tons of old 
tailings. Most of the output was 42,544 tons of zinc-lead-silver ore 
produced from the Flux-January-Norton groups near Patagonia b 
the American Smelting & Refining Co. This tonnage, along with 
4,491 tons of ore received from custom shippers, was treated in the 
company 200-ton flotation mill, which yielded 2,409 tors of lead con- ` 
centrate and 4,613 tons of zinc concentrate. The remainder of 
the district output was 493 tons of oxide lead ore shipped direct to a 
smelter from the Hardshell mine and 185 tons of old lead.tailings from 
the Iron Cap dump. | | 

. Oro Blanco (Ruby) District.—Hugo W. Miller worked the Montana 
mine continuously, shipped 426 tons of silver-lead ore to the smelter at 
El Paso, and hauled 226 tons of zinc-lead ore to the Eagle-Picher mill 
near Sahuarita. The rest of the district output was mainly 235 tons 
of gold ore (treated by amalgamation and concentration) from the Oro 
Blanco property and 156 tons of old lead slag from a dump near Ruby. 

Patagonia (Duquesne) District.— The output of the Patagonia 
district in 1947 was largely 4,047 tons of zinc-lead-copper ore and 987 
tons of copper ore produced from the Duquesne group by A. R. Byrd, 
Jr., and 295 tons of lead ore from the Mowry mine. The copper ore 
from the Duquesne property averaged 1.72 ounces of silver to the ton 
and 5.52 percent copper, and the zinc-lead-copper ore averaged 4.63 
ounces of silver to the ton, 1.59 percent copper, 3.42 percent lead, and 
9.18 percent zinc. | 

Tyndall District.—In 1947 seven mines in the Tyndall district 
produced 1,155 tons of ore, containing 39 ounces of gold, 4,642 ounces 
of silver, 28,652 pounds of copper, 193,710 pounds of lead, and 73,741 
pounds of zinc. Most of the ore (729 tons) was zinc-lead ore produced 
from the Bland and Jefferson mines, zinc-copper ore (178 tons) from 
the Compadre claim, and copper ore (131 tons) from the Royal Blue 
mine. 
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YAVAPAI COUNTY 


Agua Fria District.—High-silica copper ore shipped direct to smelters 
continued to be the output of. the Agua Fria district; 3,424 tons, 
averaging 3.82 percent copper and 55 percent silica, were produced in 
1947 from the Stoddard mine, 5 miles southeast of Mayer, and 1,689 
tons from the Binghampton mine. 

Big Bug District.—In 1947 the Big Bug district ranked second in 
zinc production in the State, third in gold and silver, and fourth in 
lead. The Iron King mine of the Shattuck Denn Mining Corp. 
continued to be the principal producer; 122,368 tons of ore averaging 
0.124 ounce of gold and 4.335 ounces of silver to the ton, 0.17 percent 
copper, 2.54 percent lead, 6.95 percent zinc, and 22.00 percent iron 
were treated in the company 470-ton (increased from 375-ton) 
flotation mill. The mill treated 123,344 tons of ore (including 976 
tons of custom ores) in 1947, which yielded 10,209 tons of lead con- 
centrate, 11,575 tons of zinc concentrate, and 2,429 tons of iron-gold 
concentrate. | | 

The rest of the district lode output was mainly 1,335 tons of copper 
ore, produced from the Blue Bell mine, 207 tons of lead ore, copper ore, 
and zinc-lead-copper ore from the Hackberry mine, and 235 tons of 
gold-copper ore from the Henrietta and Lone Pine properties. The 
place: output was 210 ounces of gold and 21 ounces of silver; most of it- 
was recovered by sluicing at the Jane and Shanks properties on 
Big Bug Creek. 

Black Canyon District.— Nearly all the output of the Black Canyon 
district in 1947 was 5,255 tons of gold ore produced from the French 
Lilly mine near Cleator and treated in & 50-ton flotation mill; the mine 
and mill were operated by the Cedar Talisman Consolidated Mines 
. Co. Sluicing at the Dreams End and Golden Star properties recovered 
15 ounces of placer gold. | 

Blue Tank District.—E. Nutter worked the Camp B. mine near 
Wickenburg in 1947 and shipped 106 tons of copper ore to a smelter. 

Castle Creek District.—Leasing operations at the Grey Eagle and 
Mayflower claims produced 33 tons of silver-lead ore and 23 tons of 
gold-copper ore. | 

Copper Basin District.—Fred D. Schemmer continued to operate 
the Commercial mine near Skull Valley and shipped 14,809 tons of 
high-silica copper ore to the smelter at Clarkdale. "The rest of the 
district output was 287 tons of zinc ore produced from the Boston- 
Arizona mine and treated in the Iron King flotation mill at Humboldt. 

Eureka (Bagdad) District. —Copper ore produced from the Bagdad 
mine by the Bagdad Copper Corp. continued to be the most important 
output in the Eureka district. The corporation reported that 957,302 
tons of ore, averaging 0.95 percent copper, were treated in 1947 in 
its 3,000-ton flotation mill, compared with 862,535 tons in 1946. An 
acid leaching plant was built on the property during the year to treat 
the oxide copper ore, which increased production of copper by half a 
million pounds a month. The remainder of the district output was 
principally 1,742 tons of zinc ore produced from the Old Dick and 
Copper King mines and 126 tons of copper ore and 117 tons of zinc- 
copper ore from the Eureka mine. The Copper King mine also pro- 
duced 51 tons of zinc-lead ore and 33 tons of copper ore. 
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Hassayampa (Groom Creek, Hassayampa River, Senator, Prescott) 
District.— The output of the Hassayampa district in 1947 was 566 
tons of ore. Most of it was zinc-lead-gold ore (243 tons) produced 
from the Sun Dance and Ruth mines, silver-lead ore (165 tons) from 
the Pick group, and gold ore (113 tons) from the Alma and Sacramento 
mines. 

Martinez (Congress) District.—In 1947 waste dump ore and old 
tailings from the Congress property were the only output in the 
Martinez district; 10,078 tons of gold ore and 10,000 tons of old tail- 
ings were treated in a 300-ton cyanide mill from January 1 to May 7, 
I p ceased owing to an inadequate supply of water for 
the mill. 

Peck District.—Leasing operations at the Peck mine near Cleator 
produced 237 tons of silver ore. Silver ore (2 tons) was produced 
also from the Jubilee claim. 

Pine Grove (Crown King) District.—Mining and milling zinc-copper 
ore from the Crown King-Wildflower group by the Golden Crown 
Mining Co. were continuous throughout the year. The company 
reported that 9,004 tons of ore, averaging 0.02 ounce of gold and 3.49 
ounces of silver to the ton and 0.845 percent copper and 6.30 percent 
zinc, were treated in 1947 in its 75-ton flotation mill, which yielded 
.214 tons of copper concentrate and 939 tons of zinc concentrate. 

The rest of the district output was mainly 579 tons of gold ore and 
207 tons of zinc ore produced from the Gladiator-War Eagle group, 
and 408 tons of copper ore from the Springfield mine. 

Tiger District.—J. D. McClintock worked the Oro Belle mine, 5 
miles south of Crown King, in 1947 and shipped 98 tons of rich gold 
ore to a smelter. Similar ore (4 tons) from the Snowdrift mine was 
treated by amalgamation. | | 

Turkey Creek District.—The output of the Turkey Creek district 
in 1947 was largely 14 tons of zinc-lead ore produced from the Trinity 
claim and 9 tons of silver ore from the Goodwin claim. 

Verde (Jerome) District.— Production of gold, silver, and copper in 
the Verde district continued to drop in 1947, owing to & decrease in 
metal content of the copper ore mined at the United Verde mine by 
the Phelps Dodge Corp. "The corporation reported that 186,942 tons 
of siliceous copper ore were treated in its 2,100-ton concentrator in 
1947 and that 157,953 tons of similar ore and 230 tons of copper 
precipitates were shipped to its smelter at Clarkdale. In addition to 
gold, silver, and copper, the ore contained an average of 1.49 percent 
zinc, but no zinc was recovered. 

According to the annual report of the corporation for 1947, 12,595 
feet of prospecting and development were done at the United Verde 
mine, which resulted in discovery of a mineralized zone apparently 
extending from the 3,750 to the 4,500-foot level. Some ore occurs 
in this zone, which, at present metal prices, can be profitably mined. 
However, this discovery is not regarded as of major importance; and, 
unless further discoveries are made, it is estimated that the mine will 
have to be shut down in approximately 2 years because ore reserves 
will be exhausted. 

The remainder of the district output was 5,750 tons of siliceous 
copper ore shipped to the smelter at Clarkdale from the Dundee- 
Arizona, Florentia, and Verde properties. 
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Walker District.—N umerous small lots of ore were produced in 1947 
from claims in the Walker district and sold to local ore buyers in Pres- 
cott and Wickenburg. The principal output comprised high-grade 
gold-lead ore (66 tons) from the Oro Plata claim, zinc-lead ore (31 
tons) from the Duration claim, and gold ore (31 tons) from the Copper 
Top claim. 

Walnut Grove (Kirkland) District.—The output in 1947 was chiefly 
98 tons of copper ore produced from the Victory Copper claim near 
Kirkland. 

* Weaver (Octave) District.— The output of the Weaver district in 
1947 was 224 tons of gold ore produced from the George Myers, May 
s ppm Monica, Octave, and Surprise properties and 16 ounces of 
reci gold recovered principally from the Antelope Creek and Stacy 

claims. 
| YUMA COUNTY 


Castle Dome District. —All the output of the Castle Dome district 
in 1947 was oxide lead ore; 2,065 tons (containing 8,508 ounces of 
silver, 397,000 pounds of lead, and 50,000 pounds of zinc) were treated 
in concentration mills, and 399 tons (containing 2,413 ounces of silver, 
129,960 pounds of lead, and 15,865 pounds of zinc) were shipped 
direct to smelters. The principal producers were the Rialto (oper- 
ated by the Joplin Lead Co.), Sonora, Colorado, and Big Jim prop- 
erties. 

Ellsworth (Harqua Hala) District.—In 1947 six mines in the Ells- 

worth district produced 334 tons of ore; the chief output was 189 tons 
of copper ore from the Yuma Copper mine near Vicksburg and 131 
tons of gold-copper ore from the Columbia and Critic mines. 
. Plomosa District.—Lessees continued working the R. & A. mine 
near Vicksburg and shipped 585 tons of siliceous silver ore and 15 
tons of silver-lead ore to smelters in Arizona and Texas. The Mohave 
Mining Co. worked its mine on Moon Mountain throughout the year 
and hauled 52 tons of ore containing 260 ounces of gold and 52 ounces 
of silver to a nearby custom mill. The remainder of the district lode 
output was largely 279 tons of lead ore produced from the Leadville 
group by the Arizona Leadville Mining Corp. The placer output (29 
fine ounces of gold) was recovered principally by drift mining at the 
Big Wash Basin and N. R. A. properties. 
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GENERAL SUMMARY 


ALIFORNIA lead production in 1947, continuing the upward 
C trend begun in 1945, was 2 percent greater than in 1946—only 8 

percent below the record output of 1917—and the value was the 
largest in the history of the State. The output of gold in 1947 was 
21 percent above that for 1946 but considerably below the prewar 
level (1,408,793 fine ounces in 1941). Silver production was 19 
percent higher than in 1946. In contrast, copper output was 43 
percent under that of.1946, and the production of zinc dropped 21 
percent below the total for the previous year. The total value of the 
five metals was $21,769,620, an increase of 16 percent above 1946. 
The larger output of gold was due principally to the operation of more 
gold-producing properties, lode as well as placer. The increase in 
prices for all the metals except gold and zinc reacted favorably in 
stimulating the production of lead and silver (silver largely a byprod- 
uct metal) This advance in price was not reflected in the output of 
copper, which had expanded in the State during war years. The 
shutting down of three leading copper-producing operations in the 
State in 1947 followed termination of the Premium Price Plan in the 
middle of the year. Zinc production likewise was adversely affected 
by the closing of two important zinc-copper mines as well as curtail- 
ment of zinc production at other properties when premium payments 
on the metal were dropped. 

Comparing 1947 with 1946, gold increased 21 percent in quantity 
and value; silver advanced 19 percent in quantity and 33 percent in 
value; copper decreased 43 percent in quantity and 26 percent in — 
value; lead increased 2 percent in quantity and 34 percent in value; 
and zinc decreased 21 percent in quantity and 22 percent in value. 
Of the total value of the five metals in 1947, gold represented 69, lead 
18, silver 7, zinc 6, and copper 5 percent. Due largely to lead pro- 
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FIGURE 1.—Value of mine production of gold, silver, and copper and total value of gold, silver, copper, lead, 
and zinc in California, 1848-1947. The value of lead and zinc has exceeded $1,000,000 in only a few years. 


duction as well as substantial quantities of silver, copper, and zinc, 
Inyo County was the largest contributor to metal-mining output in 
California (an advance from second place in 1946); it supplied 18 
percent of the State total value of the five metals. Sacramento 
County yielded by a narrow margin the first place which it held in 
1946 and ranked second as the result of large-scale gold dredging in 
1947. Nevada County (largely from gold ore) bere buted 13 percent 
of the total value of the five metals. 

All tonnage figures are short tons and “dry weight"; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer opera- 
tions are “bank measure”; that is, the material is measured in the 
ground before treatment. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1943-47 


Gold! (per |Silver ? (per| Copper 3 Lead 3 
Year fineounce) | fine ounce) |(per pound)|(per pound) e Bound) 
kr POCHE $35. 00 $0. 7114- $0. 130 $0. 075 $0. 108 
[por MT" TOI MEER 35. 00 . 7114 080 . 114 
A AA 35. 00 . 7114 135 . 086 115 
¡E AAA A A E acu 35.00 . 808 162 . 109 122 
Ir esi sess deere owe A A d 95. 00 . 905 210 . 144 121 


! Price under authority of Gold Reserve Act of Jan. 31, 1984. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-1-($20.671835) per fine ounce 
wel reasury buying price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946 to Dec. 31, 
3 Yearly ave weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reser ve for overquota production. 


Gold.—Production of 431,415 ounces of gold in California in 1947 
was 21 percent greater than the output in 1946, thereby continuing 
the upward trend that began in 1945 following rescinding the War 
Production Board Order L-208. The increase in production at lode 
mines (up 37 percent over 1946) was accomplished despite the fixed 
price for gold and the prevailing high costs of labor, supplies, and 
equipment. Many of the lode mines that were large Gerd producers 
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Mine production of gold, silver, copper, lead, and zinc in California, 1943-47, and 
total, 1848-1947, in terms of recovered metals 


Mines producing ! Ore. old Gold (lode and placer) Silver (lode and placer) 


Year =>, tailings 
Lode Placer EE (Fine Value (Fine Value 
ounces) ounces) 
19043.......... 139 82 739, 056 148, 328 $5, 191, 480 609, 075 $433, 120 
1944. ......... 109 66 925, 953 117, 373 4, 108, 055 778, 936 553, 910 
1945. ......... 87 99 717, 969 147, 938 5, 177, 986, 798 701, 723 
1946.......... 150 172 627, 7607 356, 824 12, 488, 840 | 1,342, 651 1, 084, 862 
1947... .....- 210 210 648, 789 431, 415 15, 099, §25 1, 597, 442 1, 445, 685 
1848-1947. ____]......- 2. ee (2) 102, 312, 634 |2, 283, 045, 842 |109, 797, 530 88, 586, 627 
Copper Lead Zine 
Y ear —————————————————|J——————— —— —| Total value 
Pounds Value Pounds Value Pounds Value 
1943.......... 17, 524, 000 | $2, 278, 120 | 11, 640, 000 $873, 000 8, 712, 000 $400, 896 $9, 176, 616 
IA `, , 442, 3, 434, 670 | 11, 364, 000 909, 120 16, 910, 000 1, 927, 740 10, 933, 495 
1945.......... 12, 946, 000 1, 747, 710 | 14, 448, 000 1, 242, 528 19, , 000 2, 282, 11, 152, 081 
1940... ....... 8,480,000 | 1,373,760 | 19,846,000 | 2,163,214 13, 754, 000 | 1,677, 988 788, 
19047.......... 4, 814,000 | 1,010, 940 | 20,160,000 | 2,903,040 10, 830, 000 | 1,310, 430 21, 769, 620 
A £M o€—M MHÓ——. Pa Rd Eege Dn Ü—MMÀ—TÀÁ— Ó—M——À—— Áo, € —— MÀ a € À———Á—"M—Á| p À—Ó. ed Ee 
1848-1947. ...... 3 628, 231 |202, 304, 804 3 169, 732 | 23, 546, 057 3 85, 622 17,108, 826 | 2,614, 652, 156 


i mm itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
pro y 
igures not available. 8 Short. tons. 


Gold production at placer mines in California, by classes of mines and methods 
of recovery, 1943-47, and total, 1848-1947! | 


Gold recovered 
Mines |Washing| Material A 
| verage 
Class and method Mer ol a " y value 
, yards) Fine ounces alue Je, 
| yard 
Surface placers: 
Gravel mechanically handled: 
Connected-bucket dredges: 
LEE 8 10 | 17,880, 000 66, 999 $2, 344,965 | $0. 131 
TEEN 5 7 | 21, 524, 000 64, 925 2, 272, 375 . 106 
enee eer 16 26 | 30, 738, 000 88, 318 3, 091, 130 . 101 
A A 22 32 | 78, 175, 000 679 8, 563, 765 . 110 
EE 22 35 | 95, 478, 000 271, 165 9, 490, 775 S 
Dragline dredges: 
T EE 3 3 | 3, 180, 000 14, 196 496, 860 , 156 
Lt "ecc HO 2 2| 1,213,000 |. , 24 218, 435 . 180 
EE 6 6 414, 400 1, 43, 470 . 105 
1040... AAN 39 38 | 4,309, 000 16, 932 592, 620 . 138 
D AARÓN 41 35 | 8, 718, 000 26, 617 931, 595 . 163 
Suction dredges: * 
A A a cc E AAA GEN WEE E 
1946 eet 1 1 22, 900 112 3, 920 . 171 
EE 7 60, 000 485 16, 975 , 
N on ORDER washing plants: * : 
ER 16 15 547, 000 997 104, 895 . 192 
194 Sore ee eS Sead, 14 14 223, 000 | . 1, 210 42, . 190 
lr EE 8 8 519, 300 974 34, 090 á 
NON EE 13 13 771, 000 |. 2, 576 90, 160 . 117 
iv y NESCIRE 25 25 261, 000 8, 916 137, 060 . 625 


D 
ee | A | AA | Oe eS | ees | AA 
ie | Ce | EE |) Gl ee ED | Sa RED | ED 


See footnotes at end of table. A 
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Gold production at placer mines in California, by classes of mines and methods 
of recovery, 1943-47, and total, 1848-1947 !— Continued 


Gold recovered 
Mines |Washing| Material Av 
erage 
Class and method zr ( SC Ken ege value 
yards) Fine ounces Value Rao 
yard 
Surface placers—C ontinued 
Gravel hydraulically handled: 
Hydraulic: 
1046 EE 12] cs 366, 000 1,723 $60,305 | $0. 165 
EE EE Ig DEE 212, 000 838 j ol 
Lt AA ors IU dil 282, 300 922 32, 270 114 
1010. oce sos eek | an MODERN 442, 300 1, 147 40, 145 091 
¡e AAA BB [esto 332, 000 1, 194 1, 790 126 
Gre hand methods: 5 
et: 
Irina eel m cn 20-15 EES 118, 460 2, 536 88, 760 749 
E A EE ESE 25 CAN 96, 000 1, 408 49, 280 513 
NO EE 45 |.......-- 88, 300 1, 526 53, 410 605 
ce TO coc ee yp m 624, 000 4,165 145, 775 
LI AA A 86 |......... 682, 000 8, 931 312, 585 458 
Dry: 
br AS Y A 40 4 140 3. 500 
1044... see O do 200 3 105 , 525 
1010 A AA [SORE ee IA IEA EE AMA GEES 
1046... nuo AAA El 100 3 105 1. 050 
lr EEN = El D 600 6 210 . 350 
EN placers: 
1943.......-..-....------------ ml 4, 500 970 33,950 | 7.544 
¡e AAA A v ap ROMAE 3, 800 14, 840 9. 905 
LEES a EA 2, 700 498 17,430 | 6.456 
1946 o ro Leu O rat ee 5, 700. 158 5, 530 . 970 
br A E EN E d EEN 1, 400 224 7, 840 5. 600 
Grand total placers: 
1043]... a te ee 82 | 2...22- 22, 096, 000 89, 425 3, 129, 875 142 
1044 ......... dada 66 |......... 23, 272, 000 75, 049 2, 626, 715 . 113 
10485... EE 99 EE 32, 045, 000 ; 3, 271, 800 . 102 
lr Te EE ya] AA 84, 351, 000 269, 772 9, 442, 020 . 112 
ARA A N 210 EE 02, 533, 000 312, 538 10, 938, 830 . 107 
A AIN ovale Urea OC) 65, 845, 332 |1, 440, 324, 266 Uu 


1 For historic data by years see Minerals Yearbook, Review of 1940, p. 219. 
io ue itinerant prospectors, snipers, high-graders, and others who gave no evidence of lega! right 
property. 
$ Includes all placer operations using suction pump for delivering gravel to floating washing plant ex- 
cept those producing less than 100 ounces of gold, which are included with ““small-scale hand methods." 
4 Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ‘‘dry-land dredge.” 
5 Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, rockers, dry washers, etc. 
From property not classed as a “mine.” 
1 Complete data not available. 


before the war remained closed during 1947; however, the Empire 
Star Mines Co., Ltd., in the Grass Valley district, Nevada County, 
which suspended operation of its Empire Star group of mines in 1946, 
resumed mining in 1947, principally on a lessee-operation basis. 
Placer operations, which accelerated production rapidly after July 1, 
1945, raised their total output again in 1947, but at a more moderate 
rate of increase than in 1946. 

The 25 leading gold-producing mines in California in 1947, listed in 
the accompanying table, yielded 85 percent of the total gold output 
of the State; the leading 5 mines produced 53 percent and the leading 
10 mines, 64 percent. | 
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FIGURE 2.—Mine production of gold in California, 1937-47, by months, in terms of recovered gold. 


Silver.—The 10 leading silver-producing mines listed in the ac- 
companying table yielded 92 percent of the State total recoverable 
silver in 1947; the 3 leading mines yielded 78 percent. Of the 10 
leading silver-producing mines, 6 derived their silver from argentifer- 
ous base-metal ores and 1 each from gold ore, silver ore, gold-silver 
ore, and old smelter flue dust. 

The entire background for the trend in silver production shown by 
months in 1947 in the accompanying table 1s closely allied to operation 
of the Darwin group of mines, Coso district, Inyo County, operated 
by the Anaconda Copper Mining Co. 


O du DH : , GE e 
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FIGURE 3.—Percentage of total California gold produced at lode and placer mines and by various methods 
of placer mining, 1850-1947. 
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Mine production of gold, silver, copper, lead, and zinc in California in 1947, by 
months, in terms of recovered metals 


Gold Copper Lead Zinc 

Month (fine (short (short (short 

ounces) tons) tons) tons) 
AA E 34, 975 253 969 450 
JOG A A ese 34, 029 212 1,078 521 
A A cate 32, 874 243 674 
lA E esos ce 42, 537 354 909 
EE 40, 541 334 797 
ppc ARA AN 36, 025 303 736 
BONY AAA es E E ATTE 37, 663 273 501 
EE 34, 263 317 
Beptember oooooconooococococonoco 35, 017 111 806 
Bae AI RA ; 41 102 
INO VOM DER EEN 34, 134 113, 770 10 77 
December. seen EN ae enema 34, 029 102, 101 10 25 
A -0 ------------------- 431,415 | 1, 597, 442 5, 415 
A urna ENARA ,824 | 1,342, 651 6, 877 


Copper.—Copper production in California in 1947 dropped 43 
percent below that for 1946. This marked reduction in output was 
due principally to suspension of mining operations in 1947 at the 
Penn mine, Camp Seco district, Calaveras County (Shawmut Copper 
Mine Col, and the Newton mine, Ione district, Amador County 
(Pacific Mining Co.), and to the Mountain Copper Co., Ltd., closing 
its flotation plant (which treated ore from the Hornet-Richmond 
mine), Flat Creek district, Shasta County, in July 1947. These 
properties were the three leading producers of copper in the State 
and supplied 86 percent of the State total in 1947. The monthly 
copper-production figures given in the accompanying table reflect 
these mine shut-downs. Other copper-producing mines in the State 
in 1947 included: Pioneer-Lilyama mine, Mother Lode district, El 
Dorado County (Pioneer-Lilyama Mines); Darwin group, Coso dis- 
trict, Inyo County (Anaconda Copper Mining Co.); and Pine Creek 
Tungsten mine, Bishop Creek district, Inyo County (U. S. Vanadium 
Corp.). Union Mine (old tailings), Copperopolis district, Calaveras 
County, an important source of copper in 1946, was idle in 1947. 

Lead.—The marked rise in lead production from 990,000 pounds 
in 1938 to 20,160,000 in 1947 (within 8 percent of the all-time record 
of 21,868,628 pounds in 1917) resulted in lead continuing as the second 
most valuable of the five metals produced in the State (in 1946 lead 
displaced copper as the second most valuable metal); output of lead 
in 1947 was 2 percent above that in 1946. The monthly lead-produc- 
tion figures given in the accompanying table follow a trend which 
closely parallels that for silver and is allied to operation of the Darwin 
group of mines, Coso district, Inyo County. The three leading 
producers of lead in the State, which in 1947 supplied 86 percent of 
the total output, were: Darwin group, Coso district, Inyo County 
(Anaconda Copper Mining Co.); Shoshone group, Columbia No. 2, 
Resting Springs district, Inyo County (Finley Co. and Anaconda 
Copper Mining Col: and Kennett smelter flue-dust operation, Plat 
Creek district, Shasta County (Wuensch & McNeil). | 

Zinc.—Zinc production in California in 1947 dropped 21 percent 
from 1946, owing largely to suspension of operations at the Penn 
mine, Campo Seco district, Calaveras County, and the Hornet- 
Richmond mine flotation plant, Flat Creek district, Shasta County, 

812070—48——3 | 
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in 1947; the shut-downs at these properties, for the most part, 
resulted from expiration of the Premium Price Plan for copper, lead, 
and zinc on June 30. Among the five leading zinc properties that 
furnished 97 percent of the State total output were: The Penn mine, 
Campo Seco district, Calaveras County (Shawmut Copper Mine 
Co.); the old Kennett smelter flue-dust operation, Flat Creek district, 
Shasta County (Wuensch & McNeil); and the Carbonate King Zinc 
Mine, Clark Mountain district, San Bernardino County (J. Q. Little 
under contract from Crystal Cave Mining Co.). 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in California in 1947, by 
counties, in terms of recovered metals 


Gold 
Mines pro- te 
ducing ! 
County Lode Placer Total 
Fine Fine Fine 
Lode |Placer bunos Value EE Value OUficos Value 

o AN 8 11 2, 016 $70, 560 2, 708 $94, 780 4, 724 $165, 340 
Butto- ooo ebe 3 10 157 5,495 | 26, 880 940, 800 | 27,037 946, 295 
Calaveras................- 13 11 4, 835 169, 225 336 11, 760 5, 171 180,985 
Colusa- noi oce erem I dome 6 210 |. os es AA 6 210 
El Dorado................- 13 12 385 13, 475 2,609 | 91,315 2, 004 104, 790 
Kreep: stuet eer 1 3 5 175 230 8, 050 235 8, 225 
Dumboldt ` EE e AAA EE 139 4, 865 139 4, 865 
InVO.ce soe co as Alia 1, 974 69, 090 | oe eese 1, 074 69, 090 
Kori EE 16 6 6, 154 215, 390 74 2, 590 6, 217, 980 
Lossen... y EE IT A eae cea! 1 35 
Los Angeles ..-.--------.- Vides d EE d 1 48 1, 680 
Madera. ........... LL LLL]. L-.-- - x cM OMEN 197 6, 895 197 6, 805 
Mariposa.-.---------------- 15 5 5, 705 199, 675 23, 030 6, 363 222, 705 
Merced-...-...----..------]-.----- NA ee ne Pe 16, 422 574. 770 16, 422 574, 770 

MONO EEN 2 Ge 41 1,435 AAA WE 
Nevada. ------------------ 11 14 | 76,123 | 2, 664, 305 5, 207 182,245 | 81,330 | 2,846,550 
PACO eoru e eae 4 25 537 18, 795 4, 821 168, 735 5, 358 187, 530 
Plumas...................- 4 7 422 14, 770 124 4,3 546 19, 110 
Riverside. ................. ] 980 2 70 30 1, 050 
Sacramento. ..............]..--..- LE n A 113, 560 | 3,974, 600 | 113,560 | 3,974, 600 
San Bernardino. .......... 24 2 2, 081 72, 835 2, 328 81, 480 4, 409 154, 315 
San Diego................. T ess 13 455. PR A 13 455 
San Franciseo.............]......- WS A iuc ead 1 4 140 
San Joaquin and Shasta ?.. 6 7 579 20,265 | 17,677 618,695 | 18,256 | 638, 960 
A A 12 10 | 12,821 448, 735 442 15,470 | 13, 263 464, 205 
Siskiyou and Stanislaus 2. - 9 24 753 26,355 | 38,388 | 1,343,580 | 39,141 | 1,369, 935 
TTINY AA 2 20 100 3, 500 13, 805 483, 175 13, 905 486, 675 
"Toolumne .---------------- 19 5 4, 125 144, 375 107 3, 745 4, 232 148, 120 
o ce eut den 2 10 16 560 | 65,772 | 2,302,020 | 65,788 2, 302, 580 
Total: 1947. ........ 3 210 210 | 118,877 | 4,160,695 | 312, 538 |10, 938, 830 | 431, 415 | 15, 099, 525 
1946... 150 172 | 87,052 | 3, 046, 820 | 269, 772 | 9, 442, 020 | 356, 824 | 12, 488, 840 


Silver 


County Lode Placer Total 


Fine ounces Value Fine ounces Value Fine ounces Value 


—— M et ee PP e e een | ees outer 


Amador cc Se ele as iat 11, 223 $10, 157 375 $339 11, 598 $10, 496 
DUGG mo DT 207 187 1, 994 1, 805 2, 201 | 1,992 
Calaveras... ooo... 97, 040 87, 821 36 33 97,076 87, 854 
COSA cuasi cidad 3 23 AA VE 3l- ^ $9 
El Dorado............. ITEM 1, 644 1, 488 395 357 2, 039 1,845 
Fresno........... rre vM qp 37 33 37 33 
PLUM AAA AN ee 20 20 22 20 
DN YO tts io seme A 1, 235, 998 | 1,118, 578 |............|]........-..- 1, 235, 998 1, 118, 578 
E g a MI € 7, 671 6, 942 15 14 | 7, 686 6, 956 
Lossen. -------0----------a 6 A Sareea tele | 6| - -5 
Los Angele$....- neas GE 6 5 6 5 

le), AA cU Ce WEE | 147 52 of 52 
Mariposa..................... 1, 848 1, 672 85 77 1, 933 1,749 
Merced. O AAA IA 1, 505 1, 362 1, 506 1; 362 
EE 7, 823 BE, GENEE 7, 323 6, 627 


See footnotes at end of table. 


CALIFORNIA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1331 


Mine production of gold, silver, copper, lead, and zine in California in 1947,. by 
counties, in terms of recovered metals—Continued 


Silver 
County | Lode Placer Total 


Fine ounces| Value |Fine ounces} Value _|Fine ounces| Value 


A _— > Ó_ _-oo. | pe | eee ey | eee ee, | oe | EE dE EE eegene 


Nevada... EEN 24, 922 $22, 554 822 $744 25, 744 $23, 298 
Placer ig. ee cue ore 2 230 553 80 
PINS oca ys a boa 551 499 19 17 570 516 
Riverside. .................... 15 E A DEET 15 14 
Sacramento- EE E WER 6, 203 5,614 6, 203 5, 614 
San Bernardino............... 103, 477 93, 647 400 62 103, 877 94, 
San Diego. ............ SOR 6r AA WEE il 
San A A A A A ER 
SE J edu and Shasta ?.._... 76, 516 69, 247 1, 911 1, 730 78, 427 70, 977 
EE 2, 449 2, 216 4 2, 50 
Siskiyou and Stanislaus 3... 172 56 4,171 3, 775 4, 343 3, 931 
dea EE 96 7 1, 581 1, 431 1,677 1, 518 
Tuolumne.................... 2, 005 1,815 1 9 2, 015 1, 824 
Kei TEAN nent EE 2 3, 765 3, 407 3, 767 3, 409 
Total: 1947_.._......__.- 1, 573, 428 | 1,423, 952 24, 014 21,733 | 1, 597, 442 1, 445, 685 
1946. ............- 1,322,830 | 1,068,847 19, 821 16,015 | 1,342,651 1, 084, 862 
Copper Lead Zine um 
RNC RUMORES: Te REPRE, ota 
County value 


Pounds Value Pounds Value Pounds Value 


Y oe | seers | ene | gene Sen | GE? | ee 


A A (Bee EIER AA A A AA $527, 376 
A EE, EA A AE A PA ccc c ELE 48, 28 
ala voras EE OEE T EEE 1, 242,000 | 260, 820 180,000 | $25,920 | 4, 700,000 | $568, 700 | 1, 124, a 
OWS As EE Ss end eet AA EE, PAS, EEN toa 
El Dorado..................- 112, 000 23, 520 4, 000 576 12, 000 ], 452 132, 183 
idc AAA E EA et A le ee Ge TRI j 
Hunibóoldi..——2 2:2 v2 AA EE AAA EE aaa ee EES 4, 885 
myo EE 232, 000 48, 720 |17, 980, 000 |2, 589, 120 | 1,404, 000 | 169, 884 3, 995, 302 
OP EE ae eee A HOC Mv DLE OPEN ; 
E is ie EROR NOE AMARE AA Mec scere DuC E M 
Pl. a [oer toss lees ceca eec PA PA AA 1, 685 
lob ur NEM CM Re A O E 6, 947 
Mariposa.................... 4, 000 R40. AAA E GE GER 225, 294 
E EE E, E, eet EEN AO EA JEMEN 576, 132 
MONG A na 18, 000 8, 780 34, 000 4 800 |. o: uoa A 16, 738 
AAA AAN AA EE md bat WEE, tatis AA 2, 869, 848 
| STT EE EE ESA OREL, AA TOUR TCR: RISO DERE 188, 260 
Plumsas...2.-— om ch 28, 000 SAA MEINEN, aes GE 25, 
Ate RA A EA Aem MM AAN Gy din AAA i ce 
Sacramento A AA MA A O Se ee EA 3, 980, 214 
San Dernardino 92, 000 19, 320 316, 000 45, 504 | 1,300,000 | 157, 300 470, 448 
LAA AAA IO. E IO A ES MS 460 
O MEAN AA MA AO A AA PR 140 
San Joaquin and Shasta 2____/1, 396,000 | 293,160 | 1,634,000 | 235,296 | 3, 414,000 | 413,094 | 1, 651, 487 
a: A A AS 12, 000 1, re WEEN cia 468, 1 
er hol and Stanislaus - A AAA ESA, ANECA EM AAA EI 1, 373, 866 
See 4, 000 EE EE AAA HERD. , 033 
Tuolumne A AI 12, 000 2.520 IA AA cds tecla cesse > 
ro: ARMA AA PARE IEA AAN EE 2, 305, 989 
Total: wett ENEE 4, 814, 000. 1, 010, 940 |20, 160, 000. 2, 903, 040 |10, 830, 000 |1, 310, 430 |21, 769, 620 


i PNE ----|8, 480, 000 |1, 373, 760 19, 846, 000 |2, 163, 214 |13; 754, 000 |1, 677, 988 18, 788, 664 


property. 
2 Combined to avoid disclosure of individual output. 


- MINING INDUSTRY ` 


The tonnage of material from lode mines in Calirordia beach in 
1947 increased 13 percent compared with 1946, and the yardage at 
placer mines increased 22 percent. The output of lode gold increased - 
37 percent, but the gold from this source comprised only 28 percent of 
the State total, whereas production from placer mines advanced 16 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
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percent and represented 72 percent of the total. The decrease in 
base-metal ore production was less than the increase in gold-ore out- 
put. The average recoverable gold content of gravel decreased 
4 percent. 

Dredges of the connected-bucket type washed 93 percent of the 
total gravel mined in the State in 1947 and recovered 87 percent of 
the total placer gold. Dragline dredging continued to increase dur- 
ing 1947; equipment of this type (used at 41 properties) washed 6 
. percent of the total gravel bandled and recovered nearly 9 percent of 

the placer gold—the highest point reached by dragline dredging in 
yardage washed or gold recovered since 1942. Seven suctior e Be 
operated in 1947. A greater number of hydraulic mines were oper- 
ated in 1947 compared with 1946, and 4 percent more gold was 
recovered in 1947 from 25 percent less gravel thar was handled in the 
previous year. Fewer drift mines were operated in 1947 than in 
1946; however, the smaller quantity of gravel worked in 1947 yielded 
more gold than was produced by this method in 1946. 


ORE CLASSIFICATION 


Of the 648,789 tons of ore (including 20,565 tons of old tailings) 
sold or treated in 1947, 68 percent was gold ore, 14 percent lead, 8 
percent zinc, 5 percent zinc-copper, 2 percent copper, 1 percent zinc- 
lead, and 2 percent silver and gold-silver ore. Details of ore classi- 
fication are given in the Gold and Silver chapter of this volume. 


Ore and old tailings sold or treated in California in 1947, with content in terms of 
recovered metals 


Material sold or 
treated 
———— | Gold Silver C 
opper Lead Zinc 
EOM ore |,OM | (no, |. (no, | (pounds) | (pounds) | (pounds) 
chore | iar 
Dry and siliceous gold | 
vu BEE 438, 254 558 111, 164 44, 272 172, 000 16, 000 12, 000 
Dry and siliceous gold- 
silver ore..............- „053 I. cedes 1, 315 48, 738 900 2,700 |... 
Dry and siliceous silver | 
EE 1,142 | 6, 785 89 40, 241 32, 400 595, 400 |..-...----- 
442, 449 7, 343 112, 568 133, 251 205, 300 614, 100 12, 000 
Copper ote , 993 E 1 371 1 19,811 | 121, 888, 2,800 |... 
ead ore. ...............- 3, 04 3, 966 1,752 | 1,213, 277 165,600 | 17,611,500 | 1,315, 400 
Zine ore ---------------- 3 49, 651 |........ 4 3, 665 4 136,144 | 41,307,900 i 4 5, 997, 900 
Zinc-copper ore........... 35, 745 |........ 138 21,863 | 1,053,700 28,000 | 1,038, 000 
Zinc-lead ore............. 439 | 9,256 383 49, 082 193, 300 1, 670, 400 | 2, 466, 700 
| Total lode mines. -.|3628, 224 | 20, 565 |14118,877 |141, 573, 428 |1344, 814, 000 |1420, 160, 000 |410, 830, 000 
Placers..... COHEN ONCE BER EEN De 312, 538 2£ 014 |... e E cet cus 
Total: 1947 SENT 3628, 224 | 20, 565 |14431, 415 |141, 597, 442 |1244 814, 000 |1420, 160, 000 1410, 830, 000 


946. .......- 3554, 564 | 73, 203 |14356, 824 |141, 342, 651 |14 8, 480,000 | 19, 846, 000 | 13, 754, 000 


1 Includes metal recovered from pyritic ore (residue). 
3 Includes 8,800 pounds from precipitates. 

3 Excludes tungsten ore. 

4 Includes metal recovered from tungsten ore. 
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METALLURGIC INDUSTRY 


During 1947, 74 percent of the total ore and old tailings handled 
was treated at amalgamation and cyanidation mills, 14 percent was 
treated at concentrating mills, and 12 percent was shipped for direct : 
smelting. Smelters also received 22,026 tons of flotation concentrates 
and 133 tons of gravity concentrates from California mine operators. 
Comparing 1947 with 1946, material treated at cyanidation mills 
increased 27 percent, and the quantity of material amalgamated 
increased 29 percent. The tonnage of crude ore and old tailings 
smelted increased 12 percent, whereas the quantity of ore and old 
tailings concentrated decreased 51 percent. 

Companies producing most of California’s lode gold in 1947 owned 
and operated their own metallurgical plants. Included with the few 
mills that did receive custom gold ore were: Burton Bros., Inc., 
Rosamond (treatment by cyanidation), and Butte Lode Mining Co., 
Randsburg, (amalgamation) both in Kern County. The Empire 
Star Mines Co. Ltd., Grass Valley, Nevada County, cyanided some 
lots of concentrates. The lead plant of the American Smelting & 
Refining Co. at Selby, Contra Costa County—the State’s only 
smelter—operated throughout the year. 


Mine production of metals in California in 1947, by methods of recovery, in terms 
of recovered metals 


Material Gold 


Silver 
treated Copper Lead Zinc 
Method of recovery (short Nu (8 (pounds) | (pounds) | (pounds) 
tons) 

Ore and old tailings amalgamated......- 471,238 1 67,030] | 12,920 licoónioecon [ene io Rr [emere 

Ore, old tailings, &nd concentrates 
AL EE 31,598 | 36,205 | 24,439 |...........].....-.--...]|.---..----- 

Concentrates smelted: 

Flotation- ------------------------- 22, 026 9,872 2, 547, 700 | 5,274,650 | 6, 608, 800 
Gravity A anea aea 133 1,191 985 3, 400 5,100 |...-------- 
Ore and old tailings smelted .. ......... 79, 114 4,579 | 1,159, 947 | 2, 262, 900 | 14,880,250 | 4,221,200 
Total lode mines... ..............|.-....-.. 118,877 | 1, 573, 428 | 4,814, 000 | 20,160, 000 | 10, 830, 000 
uoto. EAM OR ES 312, OA ONE MANI ETUR EH tp 
Total: 1017 E EE 431, 415 | 1,597,442 | 4,814,000 | 20, 160, 000 | 10, 830, 000 
A boa A 356, 824 | 1,342, 651 | 8, 480,000 | 19, 846,000 | 13, 754, 000 
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Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in California in 1947, by types of mills and 
by counties, in terms of recovered metals 


Material Recovered in 


treated bullion Concentrates smelted and recovered metal 
Gei O dnt | Gold | Sil “trates Gold | Sil 
(short | ings | (fine | (fine | PY (fine | (fine OPPE 
tons) |(short)| ounces) | ounces) i ounces) ounces) | (Pounds) |(pounds)! (pounds) 
tons) tons) 
AMALGAMATION MILLS 
Amador.......- 842 |....... 1, 342 279 16 268 128 ASI AM. AA 
Butte.......... 717 e 83 16 15 74 EN VE (NSA Ee a dE 
Calaveras...... 125, 590 |....... 1, 321 456 7,520 | 3,344 | 96, 556 |1, 242, 000 | 180,000 |4, 700, 000 
Colusa......... "o NAME ELEME eet tee A EE PEA S HAM. pO 
El Dorado..... 1,605 |... 58 11 8 39 D A IA AA 
Fresno......... DOM MTM MENS Ai AA. A MI MA OA AA IA 
INGOs AA 24 f... 7 3 15 Ri E PCIE A 
Kern... 2,948 |... 788 229 AA EA EA EE, ES E eun 
Mariposa...... 9, 406 |--.--.. 3,598 | 1,058 174 | 2,102 (EN AAA dE EE 
0n0.........- n NOE MDC o A D E PRUNUS MR SECUN: VE, rm 
Nevada........ 272, 156 |....... 945,248. 117,678 AAA A A PO A GEN 
Cer... 07 15 ARD T 948 AI o odo su A ET ated ee iE e 
Plumas........ 2, 294 |.. 131 33 22 83 7A A A A 
Riverside ` ` Ai, 1 pO) MEER A AS UPR ORIN A epee eens 
San Bernardino. 561 |....... 75 ; ird EE, ERM DIN) E AA DE 
San Diego. ` 20 |....... 13 E A A, E. A ES oso" 
Shasta......... 209 20 bod. PO EG AA A EA ES PA 
Sierra. ......... 22, 623 530 | 11,879 2, 114 182 043 SOO doe cca ce! 12, 000 |......... 
Siskiyou....... 525 |....... 543 76 3 207 IN AA AA AA 
'Tuolumne..... 30, 261 8| 1,362 194 | 1,072| 2,742 | 1,803 12,000 luvicosiadlese ios 
Yuba.......... 12 [s 8 | AC Apo MAA AA AMIA AA A 
Total: 1947_| 470, 680 558 |367,030 [312,326 | 9,015 | 9,817 | 99,909 |1,254,000 | 192, 000 |4, 700, 000 
1946.| 361, 410 | 3,780 | 45,838 | 8,355 | 10,684 | 6,465 |111,852 |1, 655, 100 | 320, 000 16, 602, 000 
CYANIDATION MILLS 
Invp A Bn A GË D AAA PRA AA E E AA IEA 
Kern........... 7,491 |....... 6-300 We 1 aces Se A EN EA A AAA 
Nevada........ 4, 107 |--.---- 0, ¡LAME E cU eese etate cree dee 
Total: 1947.| 31,598 |....... 20.205-|-24 | e E EE AA dicta A A 
1946.| 24,939 |....... 27,9412-| 16,107 EE ras EEN, oe ee 
Grand total: 

1947 ........ 502, 278 558 |103, 235 | 36,765 | 9,015 | 9,817 | 99,909 |1, 254, 000 | 192, 000 |4, 700, 000 


1046........ 386, 349 | 3,780 | 73, 210 | 24, 762 | 10, 684 | 6,465 |111, 852 |1, 655, 100 | 320, 000 6, 602, 000 


¡Figures under **Ore” include both raw ore and concentrates amalgamated or cyanided, but not raw ore 
Ge eege before amalgamation or cyanidation of concentrates. 
ean-up. 
3 Includes gold and silver recovered by gravity concentration and sold as “natural gold.” 
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Mine production of metals from concentrating mills in California in 1947, by 
counties, in terms of recovered metals 


Material treated Concentrates smelted and recovered metal ! 


cm O Ebbe 


Ql Concen- 


County o trates ; 
re tail- Gold Silver : 

(short | ings Pog | (fine | (fine Copper E Z ind 

tons) | (short e ounces) | ounces) | Pounds) | (pounds) | (pounds) 
tons) | (Short 
ns) 

Calaveras............-- 10 ness 1 5 Bises up AAA eet me 
El Dorado 4, 990 |......... 327 280 1, 612 112, 000 3,8 12, 000 
Ee e EE 49, 481 |__.....-- 7, 853 572 | 252, 568 99, 800 | 5,055, 900 783, 800 
Kern. oec. "c3 ceci 2 1 BA VE, PAN MOMS 
Mariposa.............-- 10 | tto 1 21 E AA eiue i al nays IS 
TIAS: 20 500 |.......-. 89 201 491 28,000 EE SE 
San Bernardino........| 70 |_____---- 58 35 123 , 600 1: es 75, 000 
e is Cut EP 35, 745 |........-| 4,808 138 | -21, 863 | 1,053, 700 28, 000 | 1, 038, 000 
SISKIYOU IA I0 AAA OLR OLF AQ lim A 
Tuolumne..........---- IIO eee ove: 4 10 ¿3 DEE, VE GE 
Total: 1047 90, Oël 13, 144 1, 246 | 276, 807 | 1, 297, 100 | 5,087, 750 | 1, 908, 800 
946. .....- 121,893 | 64,558 | 27,407 2, 431 | 220, 102 | 4,372, 200 | 3, 200, 800 | 4, 269, 500 


1 Includes concentrates and gold, silver, and copper from tungsten ore not included with material treated. 


Gross metal content of concentrates produced from ores mined in California in 
1947, by classes of concentrates 


Gross metal content 
rg 
Class of concentrates a 
siue Ga jd Copper Lead Zine 
ounces) | ounces) | (pounds) | (pounds) | (pounds) 
Dry pold e ee uud icd 1, 628 7, 118 3, 840 18, 681 12,060 | ones ces 
Dry gold-silver. .................... 4 2 52 8 2, 7411 1.2 
Dry SUV OR sso ees 2 1 ¡EMMA cee en E 
COD DOr. tcc A 0 4, 736 2, 294 98, 454 2, 536, 669 361,.018 15, 685 
¡E DEE 1, 388 387 24, 581 4, 695 1, 044, 273 48, 042 
FANG ees lis 8, 086 1, 088 26, 895 ; 11, 794 5, 950, 421 
Zinc-lead. .......................... 6, 315 173 222, 715 33, 640 4,111, 566 1,019, 365 
Total: 1947. ............-.---. 22, 150 11, 063 376, 716 2, 640, 408 b, 544, 361 7, 033, 463 


1048. 2225252 38, 181 8,896 | 331,954 | 6,215,959 | 3,774,783 11, 250, 053 
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Mine production of metals from California concentrates shipped to smelters in 
1947, in terms of recovered metals 


Concen- e 
trates Gold Silver 


r Lead Zine 
(Short (fine (fine | (pounds) | (pounds) (pounds) 
n . 


BY COUNTIES 


o A el 16 268 AAA AA IP 
Nr A A 15 74 A AA AAA IA 
Coalsaverag 2 ccc. Ls 7,521 9, 349 96, 561 | 1,242,000 180, 000 4, 700, 000 
El Dorado ooooocoooocccoccocooo. 5 319 1, 616 112, 000 , 850 2, 000 
VO A AS ARE 7,856 587 | 252, 574 99,800 | 5,055, 900 783, 800 
A EE 2 1 ¡A SA PS 
MArÍIDOSR AA 175 2, 105 NAAA EE, C 
PIUmag. EPA E 111 512 28.000 A A 

San Bernardino..................... 58 35 1 3,600 |............ 75, 
Oat AN 4, 808 138 21,863 | 1,053, 700 1, 038, 000 
e AA Sect 182 |  ) M3| |$338 |_..........- 12, 000 |............ 
SISKÍYOU. ---  ooooccooccccocococooco- Be, ` a EEN OO AAA AA WEE 
Toolumne -MM 1,076 2, (52 1, 809 12000 EE AA 
Total: 1947. ................-- 22, 159 11,063 | 376,716 | 2,551,100 | 5,279,750 6, 608, 800 
1946... 38, 181 8,896 | 331,954 | 6,027,300 | 3,520,800 | 10,871,500 

BY CLASSES OF CONCENTRATES 

Dfyg0ld.......———— Nee 1, 628 7, 118 9, 840 13, 700 12, 000 |............ 
Dry gold-sllver..................... 4 2 RV ARAN 2,400 ee 
Dry silver.......................-.. 1 D CW RNC Re eye) S EE 
o AR 4, 736 2, 294 98,454 | 2, 460, 400 250 12, 000 
EE EE 1, 388 387 24, 581 4, 1, 011, 500 34, 000 
DAN os tesa A eee 8, 086 1, 088 26, 895 44, 400 ; 5, 824, 800 
Ae AAA ux 6, 315 28,600 | 4,041, 700 , 000 
Total 1947. 2-2 22, 159 11,063 | 376,716 | 2,551,100 | 5,279,750 | . 6,608, 800 


Gross metal content of California crude ore and old tailings shipped to smelters 
in 1947, by classes of material 


Material shipped Gross metal content 1 
Class of ore 
Gold (fine|Silver (fine | Copper Lead Zinc 
ounces) ounces) (pounds) | (pounds) | (pounds) 

Dry gold... sens 1, 430 2, 334 48, 014 627 EE 
Dry gold-silver 1, 312 48, 511 10501. 22:5: A 
Dry silver.............- 89 40, 297 41, 570 61, 756 1... esl 
Copper 1............... 154 19,314 | 31,909,177 | 5,107 |...........- 
D0B0-— 1.7 sre 1, 192 965, 968 164, 859 | 12, 825, 509 752, 276 
A EE d 34, 494 198 1, 688, 727 
SZinelead 383 49, 029 226,919 | 1,698, 806 3, 385, 857 
Total: 1947....... 4,579 | 1,159,947 | 2 2,392, 693 | 15, 195, 937 5, 826, 860 
1946........ 4, 946 966, 114 | 2,558,970 | 10,664,874 8, 980, 455 


1 Content of copper ore includes gold, silver, copper, and lead from pyritic ore (residue) not included with 
material treated. 
3 Includes 8,959 pounds contained in precipitates. 
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Mine production of metals from California crude ore and old tailings shipped 
to smelters in 1947, in terms of recovered metals 


Material shipped 
Gold | Silver 
A Copper Lead Zinc 
Ore i-a Ss BA (pounds) | (pounds) | (pounds) 
(short (short 
tons) tons) 


BY COUNTIES 


Amador 15, 324 1. 406 10,771 |1 1,674, 000 |............]...........- 
Calaveras............-- DD. EEN 165 ¡A E, EE 
El Dorado.............|  .5]|.......... IT Poses cece ed 29.150. HOU! EA sica 
InyO..c..insccexee eid 35, SC 9, 643 1, 364 983, ge 132, 200 | 12, 924, 100 620, 200 
Mariposa. ............- A 2 30 RA EE 
¡A ce DEE 1, 108 34 7, 322 18, 000 34, 000 |...........- 
Nevada............-..- ¡A 38 2415 AE AP AA 
| en ee L1G -|...-...... 51 ¿Y AAA eur codem WEE 
Plumas........-c mon d Io esse 7 E cH. OMNEM CES 
Riverside. ............- m ava 27 E em MOTO ale oe ie 
San Bernardino........ 8,304 |.......... 1, 971 103, 337 88, 400 316, 000 1, 225, 000 
Shasta 1................ |---....... 9, 256 385 54, 648 342,300 | 1,606, 000 2, 376, 000 
Siskiyou..............- B BEE 2 I0-I1222:2. DE, MES 
"Trinity. ENEE i 100 96 IA AA 
'Tuolumne............. VEER 10 a GE EA E 
here EEN rd WEE 8 | DE, E EA a AN, 
Total: 1947......- 59, 107 20, 007 4,579 | 1,159, 947 | 12, 262, 900 | 14, 880, 250 4, 221, 200 
1946....... 65, 772 4, 868 4, 046 966,114 | 2,452,700 | 16,325, 200 2, 882, 500 


^X. BY CLASSES OF MATERIAL 


Dry gold... 2, 205 |.......... 1, 430 2, 334 46, 300 190 8 EE 
Dry Eola Piver is 3,010 |.......... 1, 48, 511 NAAA A 


1, 159, 947 | 1 2, 262, 900 


1 Includes 8,800 pounds contained in preety totes: 
3 Content of copper ore from Shasta County includes gold, silver, copper, and lead from pyritic ore (resi- 
due) not included with material treated. 


REVIEW BY COUNTIES AND DISTRICTS 
AMADOR COUNTY 


East Belt District.—The Belden Amador Mines, Inc., operated the 
Belden mine throughout 1947, and Russell A. Donnelly worked the 
Peterson mine during the first 5 months of the year; gold ore from 
each mine was treated by amalgamation. 

Ione District.— The Pacific Mining Co., operating under contract 
from the Winston Copper Co., worked the Newton mine from January 
1 through August 1947, shipping 15,236 tons of copper smelting ore 
containing 131 ounces of gold, 10,696 ounces of silver, and 1,699,036 
pounds of copper; in addition, 8,800 pounds of copper were recovered 
from precipitates. The mine was shut down as a result of the expira- 
tion of the Premium Price Plan for copper, lead, and zinc on June 30, 
1947. 
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Mother Lode District.—The Mountain Gold Dredging Co. operated 
a dragline excavator and floating washing plant on the Tom Burke 
ranch during the first 3 months of 1947; the equipment was later 
moved to the Ione district, Sacramento County. Earnest L. — 
operated a dragline dredge on the Cosumnes River west of Plymout 
from January 1 to October 16, 1947. The Argonaut Mining Co., Ltd. 
(one of the large producers of gold in California for many years prior 
to World War Il), discontinued maintenance work at its Argonaut 
mine at Jackson and is liquidating the remaining assets of the property; 
operations, other than maintenance and clean-up, were suspended late 
in 1942 because of War Production Board Limitation Order L-208. 


BUTTE COUNTY 


Butte Creek District.—The Lancha Plana Gold Dredging Co. 
operated its connected-bucket dredge No. 5 (with 65 4%-cubic-foot 
buckets, electrically powered) on Butte Creek for 282 days of 1947. 
Placer Éxploration Co. worked its dragline dredge on Drescher ranch 
during the first 3 months of 1947. 

Oroville District.—Hoosier Gulch Placers operated a dragline dredge 
(boat No. 1) for 2 months in 1947. Yuba Consolidated Goldfields, 
Butte unit, operated two connected-bucket dredges on land adjoining 
the Feather River throughout the year; both dredges were of the Yuba 
type, electrically powered, one having 84 9-cubic-foot buckets and 
the other 87 9-cubic-foot buckets. The Kister dredge of the Gold 
Hill Dredging Co. operated on the east side of the Feather River, about 
7 miles south of Oroville, throughout 1947; the electrically powered, 
connected-bucket dredge has 72 9-cubic-foot buckets. 

Yankee Hill District.—' The Surcease Mining Co. recovered gold and 
silver from ore produced during 1947 at the Surcease mine as the 
result of development work. 


CALAVERAS COUNTY 


Campo Seco District.—The Shawmut Copper Mine Co. worked the 
Penn mine during 9 months of the year, but suspended operations 
October 10, 1947, as a result of expiration of the Premium-Price Plan 
for copper, lead, and zinc on June 30, 1947; 47,252 tons of zinc ore 
were trucked to the Eagle Shawmut mill in Tuolumne County for 
treatment by amalgamation and selective flotation. Copper con- 
centrate (3,055 tons, containing 1,796 ounces of gold, 74,966 ounces of 
silver, 1,277,629 pounds of copper, and 325,401 pounds of lead) and 
zine concentrate (4,352 tons, containing 1,067 ounces of gold, 21,188 
ounces of silver, and 4,795,744 pounds of zinc) were shipped to 
smelters. In addition, 772 ounces of gold and 212 ounces of silver 
were recovered by amalgamation. : 

Copperopolis District.—The Mountain King mine was operated by 
the open-cut method by the Mountain King Mill and Mine (a limited 
partnership) from March 1 through June 1947; gold ore was treated 
in the company 700-ton amalgamation-flotation plant, and concen- 
trate was shipped to a smelter. 

East Belt District. —A number of small lode-gold mines were inter- 
mittently active during 1947; these included the Dubois, Louise 
Margaret, and Roberts mines (Ernest H. Dubois); Lockwood (Atlas 
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Mining Co.); Mexican (E. B. Miles); New Champion (New Champion 
Mining Co.); and Oro-Y-Plata (California Gold Mines, Inc.). 

Jenny Lind District.—Allen W. Doe and Jose Paltor, lessees, treated 
gold ore from the Royal mine by amalgamation and flotation during 
1947; concentrate was shipped to a smelter. 

Mother Lode District.—Among several placer mines operated by the 
dragline dredging method during 1947 were: The El Dorado Dredging 
Co. at Johnson Placer (Rathgeb property) and General Placers Corp. 
in July on San Antonio Creek (equipment was moved to Humbug 
Creek, Siskiyou County, in August 1947). 


EL DORADO COUNTY 


East Belt District.—Cosumnes Mines, Inc., operated the Cosumnes 
mine at Grizzly Flat throughout 1947, and treated gold ore in a 
60-ton flotation plant; concentrate was shipped to a smelter. 

Mother Lode District.—Pioneer-Lilyama Mines (O. H. Griggs) 
operated the Pioneer-Lilyama mine during 1947; copper concentrate 
(containing gold, silver, copper, lead, and zinc) from gold ore treated 
in the company 250-ton flotation mill and a small quantity of gold 
ore were shipped to a smelter. Volo Mining Co. worked the Shaw 
mine during 1947 and recovered gold and silver by amalgamation and 
from a small quantity of gold concentrate shipped to a smelter. 
Several dragline dredges operated during 1947, including Knight 
Placer — Co. on the Baldwin and Burks properties from Sep- 
tember 1 to December 23; Greenhorn Dredging Co. on the Barkley 
lease from February 12 to August 9; the Marion G. Henness dredge 
on the Ostenridet ranch from January 1 to March 15, and Knight 
Placer Mining Co. from March 15 to April 1 (55,000 cubic yards of 
gravel worked by both operators yielded 411 ounces of gold and 32 
ounces of silver). 

West Belt District. —The El Dorado Dredging Co. worked the Gallo- 
way property from January 1 to January 10, 1947, and the Barrett 
property from March 1 to May 20, using a dragline dredge; 3,500 cubic 
yards from the Galloway property yielded 29 ounces of gold and 3 
ounces of silver, and 17,000 cubic yards from the Barrett propert 

ielded 150 ounces of gold and 29 ounces of silver. Hoosier Gulc 
lacers operated its boat No. 2 (dragline dredge) during June and July. 


FRESNO COUNTY 


Friant District.—Gold and some silver were recovered in 1947 as by- 
products from commercial sand and gravel operations by Pacific Coast 
Aggregates, Inc., from its Rockfield plant 2 miles south of Friant. 


HUMBOLDT COUNTY 


Orleans District.— The Pearch hydraulic mine operated during 
March 1947 ; 125 ounces of gold and 20 ounces of silver were recovered. 


INYO COUNTY 


Black Canyon District.—Moorris Albertoli and Partners shipped lead 
ore (248 tons containing 8 ounces of gold, 1,641 ounces of silver, 563 
ounds of copper, and 38,038 pounds of lead) to a smelter from the 
lack Canyon mine during 1947. 
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Bishop Creek District.—' The United States Vanadium Corp. pro- 
duced, by flotation, a copper concentrate containing a substantial 
quantity of silver and some gold as a byproduct from ore treated pri- 
marily for tungsten. | 

Cerro Gordo District.—C. W. James shipped zinc ore (49 tons con- 
taining 232 ounces of silver, 198 pounds of copper, 6,930 pounds of 
lead, and 13,661 pounds of zinc) to a smelter during the last 4 months 
of 1947. The Santa Rosa Mining Co. and Louis Warnken, Jr., ship- 
ped a substantial tonnage of lead ore and some dump material to 
smelters for treatment from the Santa Rosa mine. L. D. Foreman 
shipped silver ore and slag to a smelter from the Cerro Gordo mine and 
dump. 

Coso District—The Darwin group of mines (the largest producer of 
silver and lead in the State) was operated by the Anaconda Copper 
Mining Co. throughout 1947. A total of 39,699 tons of lead ore was 
treated in the company 140-ton bulk flotation plant to produce 6,315 
tons of zinc-lead concentrate (containing 173 ounces of gold, 222,775 
ounces of silver, 33,640 pounds of copper, 4,111,566 pounds of lead, 
and 1,019,365 pounds of zinc), which was shipped to a smelter. In 
addition, 14,433 tons of lead ore and 3,664 tons of other lead-bearing 
material containing 331 ounces of gold, 844,091 ounces of silver, 
52,386 pounds of copper, 8,591,831 pow of lead, and 624,025 pounds 
of zinc were shipped for direct smelting. L. D. Foreman Co. shipped 
silver ore from the Wonder Ore Mines operation and Custer mine and 
dump material from the Lane-Eagle property to & smelter during 1947. 

Modoc District. "The Combined Metals Reduction Co. made two 
shipments of zinc-lead ore to smelters for treatment in 1947. L. D. 
Foreman shipped lead ore and old slag, containing a substantial 
quantity of silver, to a smelter from the Modoc property, and Foreman 
. & Skinner shipped lead ore containing a substantial quantity of silver 
from the Defense mine. 

Resting Springs District.—Shoshone Mines (Columbia No. 2) was 
operated by the Finley Co. from January 1 through May 1947 and 
by the Anaconda Copper Mining Co. during the remainder of the 
year. Lead ore, and also lead concentrate produced at a recently 
constructed flotation mill on the property, were shipped to smelters 
for treatment. | 

Slate Range District.—Damon & Damon worked the Gold Bottom 
and Ophir mines during June 1947; lead ore was shipped to smelters 
for treatment. The operation was shut down because the Premium 
Price Plan expired June 30, 1947. 


KERN COUNTY 


Mojave District.—Burton Bros., Inc., operated its custom mill 
during 1947, cyaniding a substantial tonnage of gold ore from the 
Tropico mine and a lesser tonnage of gold and dir ores from 
other properties (including the Standard Hill, Oro Fino, Paymaster, 
and Yellow Dog mines) in the Mojave and outlying districts. 

Randsburg District.—Gold ore from a number of small mines 
worked in the district during 1947 (including the King Solomon, 
American Gold Coin, Big Gold and Tungsten, Big Dyke, G. B. Claim, 
Gunderson property, New Deal, Nine Spot, and Onyx group) was 
treated by amalgamation. T. B. Peterson, et al. operated the Lucky 
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Boy mine trom January to September 9, 1947; 248 ounces of gold and 
62 ounces of silver were recovered from 520 tons of gold ore treated by 
amalgamation in the Butte Lode Mining Co. mill. The Butte Lode 
Mining Co. operated the Butte Lode mine throughout most of 1947 
and treated gold ore by amalgamation in the company mill, which 
also handled ore on a custom basis for neighboring mines, including 
the K. C. N. No. 1 mine operated by Hatton S. Lamley. Kern 
Placers, Inc., operated a dragline dredge (electrically operated) at 
Kern Placers near Randsburg from February 1 through December 
1947; 28,000 cubic yards of gravel yielded 59 ounces of gold and 11 
ounces of silver. 
LOS ANGELES COUNTY 


San Gabriel District.—The Azusa Rock & Sand Co. recovered gold 
and some silver as byproducts of its commercial sand and gravel 
plant operation on the San Gabriel River channel during 1947. The 
Consolidated Rock Products Co. similarly recovered a small quantity 
of gold and silver. 

MADERA COUNTY 


Dennis District—A moderate quantity of gold and silver was 
recovered by the Ace Dredging & Manufacturing Co. et al., by suction 
dredging on the Heiskell property during 1947. 


MARIPOSA COUNTY 


East Belt District.—The Schroeder group was operated by Schroeder 
& Moss throughout 1947; 106 tons of gold ore treated by amalgamation 
yielded 67 ounces of gold and 9 ounces of silver. 

Hunter Valley District—The Mount Gaines Mining Co. operated 
the Mount Gaines mine throughout 1947 and amalgamated 8,780 
tons of ore from which were recovered bullion (containing 3,406 
ounces of gold and 1,010 ounces of silver) and 174 tons of flotation 
concentrate (including a small quantity of table concentrate) contain- 
ing 2,102 ounces of gold and 759 ounces of silver. James H. Henry 
operated a %-cubic-yard dragline excavator and floating washing 
plant on Bull Creek from May through October 1947; the same equip- 
m was used in the Mother Lode district during the early months of 
the year. 

Mother Lode District.—James H. Henry operated a dragline 
dredge on Bear Creek at Bear Valley from February 10 to May 2; 
34,915 cubic yards of gravel yielded 256 ounces of gold and 30 ounces 
of silver. The dredging equipment was subsequently moved to the 
EM Valley district and put in operation later in the year on Bull 

reek. 

MERCED COUNTY 


Chowchilla River District.—Midstate Equipment «€ Dredging Co. 
operated a dragline dredge near Le Grand during 2 months of 1947. 

Snelling District.—The Merced Dredging Co. operated its dredge 
No. 1 (electrically powered and equipped with 60 9%-cubic-foot 
buckets) on the Merced River % mile from Snelling throughout the 
year. The Snelling Gold Dredging Co. operated its two Yuba-type, 
electric, connected-bucket dredges (each with 66 7-cubic-foot buckets) 
adjacent to the Merced River near Snelling. One dredge was operated 
throughout 1947, and the other was worked 2% months of the year. 

812070—48——4 
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NEVADA COUNTY 


Grass Valley-Nevada City District—The Empire Star Mines Co., 
Ltd., operated the company mill at Grass Valley, Nevada County, 
throughout 1947, treating ore from the Empire, North Star, and 
Pennsylvania mines at Grass Valley and the company properties at 
Browns Valley in Yuba County (practically all production was from 
lessee operations) by amalgamation and cyanidation; concentrates 
from several neighboring mines also were treated at the plant. The 
Idaho-Maryland Mines Corp. worked the Idaho-Maryland and 
Brunswick mines throughout the year; 213,621 tons of ore were 
treated by amalgamation, followed by cyanidation of concentrates, 
yielding 50,090 ounces of gold and 13,646 ounces of silver. The 
Spring Hill Corp. operated the Spring Hill mine in 1947 and treated 
a substantial tonnage of gold ore by amalgamation. 

North Bloom Field District.— Western Gold, Inc., hydraulicked the 
Relief Hill mine from March 21 to June 15, 1947. Frank M. Mellott 
hydraulicked the Waukashau mine from February 15 to June 20, 
1947; 2,000 cubic yards of gravel yielded 17 ounces of gold and 1 
ounce of silver. 

Washington District.—The Ancho Erie Mining Co. operated the 
Ancho and Erie groups throughout 1947; 27,247 tons of gold ore were 
milled, from which 5,101 ounces of gold and 524 ounces of silver were 
recovered by amalgamation. In addition, 2,514 ounces of gold and 
357 ounces of silver were recovered from 409 tons of flotation con- 
centrate produced at the company’s enlarged 200-ton mill and cyan- 
ided at its new 6-ton cyanide plant. 


PLACER COUNTY 


Foresthill District.—Horseshoe Bar Mines operated a dragline 
excavator and floating washing plant on the Middle Fork of the 
American River from January to November 15, 1947, when the mine 
was shut down and the equipment was sold. W. E. Wilson and 
Ernest Carlson worked the Volcano drift mine during 1947. | 


PLUMAS COUNTY 


Rich District.—Lacey Mines, Ltd., operated a dragline excavator and 
& portable dry-land washing plant on the North Fork of the Feather 
River, 1 mile east of Twain, from June 1 to September 5, 1947. 


SACRAMENTO COUNTY 


Cosumnes River District,.—' Thurman «€ Wright operated an electric 
connected-bucket dredge (equipped with 86 6-cubic-foot buckets) 3 
miles southeast of Sloughhouse throughout 1947. 'The Cosumnes 
Gold Dredging Co. operated its connected-bucket dredge near Slough- 
house during the last few months of 1947; the boat (equipped with 63 
12-cubic-foot buckets) had been inoperative since October 20, 1942. 

Folsom District.— The Capital Dredging Co. operated & Yuba 
electric connected-bucket dredge on its property 5 miles south of 
Folsom; the dredge was equipped with 100 18-cubic-foot buckets. 
Dredge No. 4 of the Lancha Plana Gold Dredging Co. operated for 
363 days in 1947 on the American River 6 miles south of Folsom; the 


CALIFORNIA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1347 


dredge had 84 6-cubic-foot buckets. The General Dredging Co. 
operated its 3-cubic-yard dragline excavator and floating washi 
ig on Alder Creek 4 miles west of Natoma throughout the year. 

he Natomas Co., the leading California gold producer in 1947, 
operated its fleet of seven electric connected-bucket dredges through- 
out the year. Recovery of gold as a byproduct of gravel-washing 
operations was reported by C. M. Craig at the Brighton Sand and 
Gravel Co. and Perkins Gravel Co. plants, by C. M. Craig and R. F. 
Echols at the Del Paso Rock Products Co. plant, and by the Fair Oaks 
Gravel Co. at its plant on the American River. The Fair Oaks 
Gravel Co. recovered 128 ounces of gold and 10 ounces of silver from 
66,916 cubic yards of material handled. | 

Ione District. —The Mountain Gold Dredging Co. operated a drag- 
line dredge on the Granless, Stanton, and Ryan properties from May 
29 to December 31, 1947. The same equipment was operated in the 
Mother Lode district of Amador County earlier in the year. 


SAN BERNARDINO COUNTY 


Buckeye District.—Donald F. Love, lessee, shipped a substantial 
quantity of gold ore containing some silver and copper to smelters 
from the Roosevelt mine during 1947. 

Clark Mountain District.— The Carbonate King zinc mine was 
operated throughout 1947 by J. Q. Little under contract from the 
Crystal Cave Mining Co.; zinc ore containing some silver and lead 
was shipped to a smelter. Mohawk Mines, Inc., worked the Mohawk 
mine throughout 1947; 712 tons of lead ore (containing 9 ounces of 
gold, 6,744 ounces of silver, 10,998 pounds of copper, and 227,489 
pounds of lead) and 110 tons of zinc-lead ore (containing 1 ounce of 
gold, 622 ounces of silver, 3,850 pounds of copper, 11,171 pounds of 
lead, and 16,705 pounds of zinc) were shipped to smelters. 

Randsburg District.—Frank W. Royer operated the Kelly mine 
during 1947 and shipped gold-silver ore to smelters. Hoefling Bros., 
operating the Atolia mine under lease option from the Atolia Mining 
Co., recovered a small quantity of zinc concentrate from ore treated 
primarily for its tungsten content; the concentrate was shipped to & 
smelter. The Surcease Mining Co. (formerly Hoefling Bros.) re- 
covered 2,326 ounces of gold and 400 ounces of silver from 57,038 cubic 
yards of gravel, handled chiefly for scheelite, at the Spud Patch mine 
by dryland dredging throughout 1947; equipment used included two 
electric and one Diesel dragline excavators with 1%-cubic-yard buckets 
and two portable washing plants. 


SAN JOAQUIN COUNTY 


Camanche District.—The Gold Hill Dredging Co., working along 
the Mokelumne River, operated its lower Comanche connected-bucket 
dredge (with 76 8%-cubic-foot buckets) throughout the year and its 
Ie Comanche dredge (with 64 7%-cubic-foot buckets) from January 
through March. 

SHASTA COUNTY 


Flat Creek District.—The Mountain Copper Co., Ltd., largest mining 
operation in Shasta County, worked the Hornet-Richmond mine 
throughout 1947. Zinc-copper ore was treated in the company 
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400-ton selective flotation mill to produce copper and zinc concen- 
trates until July 1, when the plant was shut down following termina- 
tion of premium prices for copper, lead, and zinc; concentrates 
produced were shipped to smelters. A small quantity of gold, silver, 
and copper was recovered from smelting cinder derived from burning 
pyrites in a sulfuric acid plant; the pyrites was produced at the 
Hornet mine. C. E. Wuensch & C. T. McNeil shipped flue dust from 
the abandoned Kennett smelter to a smelter during 3 months of 1947; 
9,256 tons of material treated (originally from the Mammoth mine) 
contained 378 ounces of gold, 46,918 ounces of silver, 221,946 pounds 
of copper, 1,631,173 pounds of lead, and 3,281,073 pounds of zinc. 

Redding District.— The Thurman Gold Dredging Co. operated its 
connected-bucket dredge (with 72 9-cubic-foot buckets) on Clear 
Creek throughout 1947. 

Shasta District.— The Lincoln Gold Dredging Co. operated its 2-cubic- 
yard dragline excavator and floating washing plant at the Clark 
Jansen property on Clear Creek from July 1 through December 1947. 
The Yankee John mine was operated during 1947, a small quantity of 
gold ore being treated by amalgamation. 


SIERRA COUNTY 


Alleghany District.—The Original Sixteen to One Mine, Inc., operated 
its Original Sixteen to One mine throughout 1947, recovering a sub- 
stantial quantity of gold and some silver by amalgamation and from 
gold concentrate shipped to a smelter. 

Downieville District.—Alfred L. Merritt operated the Brush Creek 
mine throughout 1947 and treated a substantial tonnage of gold ore by 
amalgamation. Best Mines Co. worked the Gold Point, Oxford, and 
Gold Bluff mines during 1947 under limitations imposed by a labor 
shortage. Gold ore from the Gold Point mine was treated by amalga- 
mation and flotation at the Oxford mill; gold concentrate was shipped 
to a smelter. 

SISKIYOU COUNTY 


Callahan District.— Yuba Consolidated Gold Fields (Siskiyou unit) 
operated its Yuba electric connected-bucket dredge (equipped with 72 
9-cubic-foot buckets) on the Scott River from September 8 through 
December 1947. | 

Deadwood District.—The French Gulch Dredging Co. operated its- 
electric connected-bucket dredge (with 72 4%-cubic-foot buckets) on 
Indian Creek near Fort Jones throughout 1947. 

Humbug District.—General Placers Corp. operated a dragline dredge 
on Humbug Creek 8 miles west of Yreka from July through December 
1947. | | 

Klamath River District.— The Yreka Gold Dredging Co. operated 
its electric connected-bucket dredge (with 67 6-cubic-foot buckets) in 
Seiad Valley during 1947. Scandia Mines operated a dragline dredge 
on Horse Creek throughout 1947; 850,000 cubic yards of the gravel 
washed yielded 3,491 ounces of gold and 597 ounces of silver. Scandia 
Mines No. 3 worked its dragline dredge on the Klamath River from 
January 1 through September 1947, recovering 3,329 ounces of gold 
and 427 ounces of silver from 980,000 cubic yards of gravel handled. 
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Liberty District.—Hydraulicking was carried on during 1947 at the 
Farnsworth mine by E. A. McBroom, the Boulder Gulch mine by the 
Vest Mining Co., and at the Judge mine by Judge Hydraulic Mine. 
Alex Markon recovered 96 ounces of gold and 15 ounces of silver from 
8,500 cubic yards of gravel hydrauticked at the Joubert mine. 

Scott Bar District.—The Quartz Hill Syndicate worked the Quartz 
Hill mine (open pit) from January 15 to August 10, 1947; high-grade 
gold ore was treated in an amalgamation-concentration mill to recover 
668 ounces of gold and 115 ounces of silver. EM | 


STANISLAUS COUNTY 


La Grange District.—' The La Grange Gold Dredging Co. operated 
its connected-bucket dredge No. 4 (with 62 10-cubic-foot buckets) on 
the Tuolumne River throughout 1947. The Tuolumne Gold Dredg- 
ing Corp. operated its connected-bucket dredge throughout the year; 
the dredge is equipped with 100 12-cubic-foot buckets. 


TRINITY COUNTY 


Coffee Creek District.—Mires € Underseth operated a connected- 
bucket dredge (equipped with 82 6-cubic-foot buckets) on Coffee 
Creek during the latter half of 1947. 

Junction City District.— The Junction City Mining Co. operated 
its electric connected-bucket dredge (with 75 10-cubic-foot buckets) 
along Trinity River throughout 1947. The Northern California 
Mines Co. property (Oak Hill, Evans & Bartlett, and Montezuma 
placers) was worked throughout the year by Gilzean Bros., and Hill, 
McCartney & Loft, lessees; gold was recovered by hydraulicking. 

Lewiston District—The Thomson Divide Mining Co. operated 
two dragline excavators and a floating washing plant on Trinity River 
near Lewiston from April 16 through December 1947. One of these 
dragline excavators was moved from the Trinity Center district, 
where it was operated earlier in the year. " 

New River District.—Fisher Mines, Ltd., operated the Fisher mine 
(including the Old Beartooth claims) 3 miles southeast of Denny 
until November 1947; gold ore containing some silver and copper was 
shipped to a smelter. 

Trinity Center District.—The Carrville Gold Co. operated an electric 
connected-bucket dredge (Yuba-type with 77 12-cubic-foot buckets) 
on the Trinity River from January 1 to May 23, 1947. The Thomson 
Divide Mining Co. operated a dragline dredge at the Squirrel Gulch 
mine during January 1947; the equipment was subsequently moved to 
the Trinity River in the Lewiston district. | 

Weaverville District.—Placer Exploration Co. operated a dragline 
dredge on the Lorenz and Tout properties for 3 months in 1947, and 
the Donnalaine Dredging Co. operated similar equipment at the 
Golden Rock mine from April 8 to August 18,1947. The Clear 
Creek Gold Dredging Co. worked a dragline excavator (with a 2- 
cubic-yard bucket) at the Lillie Jo mine for 7 weeks in 1947; 56,000 
cubic yards of gravel yielded 95 ounces of gold and 9 ounces of silver. 
Bennett Mining Co. hydraulicked the Rex mine in 1947; this was the 
largest one of several placers worked in the district by this method 
during the year. 
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TUOLUMNE COUNTY 


East Belt District.—Wayne Stobaugh worked the Fidelity pocket 
mine throughout 1947 and treated 10 tons of ore containing 440 
ounces of gold and 36 ounces of silver by amalgamation. Edwin 
Harper recovered 52 ounces of gold and 12 ounces of silver from 7 
tons of ore amalgamated at the Grizzly and Eureka pocket mines. 
Several other lode mines (mostly pocket mines) were worked on a 
small scale during 1947, including the Buckanan, Contention, Golden 
Star, Hidden Treasure, Lucky Strike, Wind Wheel, and Southern 
Cross; most of the gold from each property was recovered by amal- 
gamation. 

Mother Lode District.—Miller and Clemson (Eagle Shawmut Mine) 
operated the Eagle Shawmut mine the first 9 months of 1947, closing 
down operations in October; 28,279 tons of ore treated in the com- 
pany 500-ton flotation mill yielded bullion containing 167 ounces of 
gold and 46 ounces of silver, and 1,068 tons of concentrate (containing 
2,601 ounces of gold and 1,612 ounces of silver) which was shipped to a 
smelter. Several other mines were worked in the district during 1947 
including the Alabama, Carlin, Hasloe, Gentry, Jumper, Red Devil, 
Yellow Pine, and Street; the ore was treated by amalgamation. 


YUBAECOUNTY 


Strawberry Valley District.—The Fresno Mining Co. operated a 
suction dredge on the North Fork of the Yuba River from July 15 to 
September 15, 1947; 6,000 cubic yards of gravel yielded 49 ounces of 
gold and 6 ounces of silver. 

Yuba River District— Yuba Consolidated Gold Fields (Yuba unit) 
robes six connected-bucket dredges in the Yuba River Basin 
throughout 1947. The dredges are of the Yuba type, electrically 
operated, and had the following number and capacity of buckets: 
Two with 96 18-cubic-foot buckets; one with 92 18-cubic-foot buckets; 
one with 122 18-cubic-foot buckets; one with 88 18-cubic-foot buckets; 
and one with 132 18-cubic-foot buckets. | E ! 
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GENERAL SUMMARY 


INE production of gold, silver, copper, lead, and zinc in Colorado 
increased in 1947, although some mines producing mainly zinc 
closed after the Premium Price Plan expired June 30. The value 

of the output of the five metals totaled $23,868,179—an increase of 

$3,964,670 (20 percent) over 1946. Gold output, highest during June 
and July, increased 18 percent. Several placer operations shut down 
because of high labor and material costs, but the decline in placer-gold 
output was more than offset by increased lode-gold production, partic- 
ularly in the Upper San Miguel, Cripple Creek, and Leadville districts. 

Colorado silver output (quantity) rose 14 percent—the production 

trend, in general, following that of lead. The copper output, largely 

& byproduct of the mining of other metals, rose 23 percent. Lead 

production increased 10 percent; the output rose materially after the 

Premium Price Plan expired, chiefly because several operators shifted 

work to higher-grade sections of their mines. Zinc production, rela- 

tively steady throughout the year, increased 7 percent over 1940. 

Labor was generally adequate, except in some gold districts. 

All tonnage figures are short tons and “dry weight"; that is, they do 
not include moisture. 

The value of the metal production herein reported has been cal- 
culated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1943-47 


Year Gold ! (per | Silver? (per | Copper ? sper Lead 3 So Zinc ? (per 
| d) 


fine ounce) fine ounce) pound) poun poun 
E $35. 00 $0. 711+ $0. 130 $0. 075 $0. 108 
LTE 35. 00 . 711+ 135 0 114 
A A E E 35. 00 -71+ 135 086 115 
PHO eeh 35. 00 . 808 162 109 122 
LEE 35. 00 . 905 210 144 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. ege legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.674-($20.671835) per fine ounce 
i a dd buying price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 1351 
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Colorado ranked second among the States in total production of 
both gold and silver from the time of first recorded output through 
1947. A comprehensive report of the mineral resources of the State 
was published in 1947.! 


Mine production of gold, silver, copper, lead, and zinc in Colorado, 1943-47, and 
: total, 1858-1947, in terms of recovered metals 


— Mines producing Ore sold or Gold (lode and placer) Silver (lode and placer) 
a rented a ee e eee 


Lode | Placer (Shorttons) Fine ounces | Value | Fineounces| Value 


A 235 17 | 1,631,318 137, 558 | $4, 814, 530 2,664,142 | $1,894, 501 
1044... 521 196 13 1, 550, 422 111,455 | 3,900, 925 2, 248, 830 1, 599, 168 
1945... 2-22-22- 195 41 1, 357, 551 100, 935 3, 532, 725 2, 226, 780 1, 583, 488 
DO --——— P 235 28 1, 463, 496 142, 613 4, 991, 455 2, 240, 151 1, 810, 042 
Eet ee 290 33 | 1,544, 694 168, 279 | 5,889, 765 2, 557, 653 2, 314, 676 
1858-1947_.._...------|.-------|-------- (1) 39, 226, 222 |866, 794, 734 | 732,984,331 | 569, 884, 801 
Zine 
Y ear Total value 
Value Pounds Value 


ES | ere q» _RQRQRQÉQRo— a EE ÑÓQRÓRÓIÓOoOoeem A 


E $2, 704, 800 | 88,188,000 | $9,524,304 | $19, 205, 415 
o E 2, 831, 680 | 79, 910, 000 | 9, 109, 740 17, 72A, 473 
1045... 2, 931, 568 | 71, 546,000 | 8,227,790 16, 676, 521 
¿E ecce 3, 713, 848 | 72, 294, 000 | 8,819, 868 19, 903, 509 
1941/2 dz 5, 384, 448 | 77, 490,000 | 9,376, 290 23, 868, 170 


eee | emer EA EA E || ees | eet Ce 
SS | ——————————————————————— —————————————— E ea a a ES 


— 2 2, 480, 578 |244, 296, 311 | 2 1, 377, 943 |212, 636, 678 |1, 960, 800, 893 


1 Figure not available. 
2 Short tons. 


Gold.—Production of gold in Colorado increased from 142,613 fine 
ounces in 1946 to 168,279 ounces in 1947. The peak output was 
1,391,364 ounces in 1900. The output in 1947 came largely from the 
Cripple Creek, Upper San Miguel, Animas, California (Leadville), and 
Alma Placers-Fairplay districts. Dry and siliceous ores yielded 77 
percent of the State total gold, placers 10 percent, zinc-lead ore 


Gold and silver produced at placer mines in Colorado, 1943-47, in fine ounces, 
in terms of recovered metals 


Gravel mechanically handled 
Sea: | Hydrauli Total 
n ydraU'lC | Nonfloating Connected- 0 
Y ear methods ! washing te abe bucket 
plants 2 ges dredges 


A ___ Q=_ _o xIÑLQqu a RIS eege ee - GEIS II nc n8 a ET 


Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver 


es | ee | ee j| eee | eee || ene | eee || eee || cones | eee | ee | dE 


1943... soci 44 9 36 8 60 ee haniais 38 13 521 90 
eee 66 8 28 8| 249 (A ecce necp m m 343 90 
1945. — 2c ]47 35 49 11 | 409 [pd AREA EAS 7,296 | 1,277 | 7,901 | 1,395 
1940... ee 89 IB 1-52 neues 1,047 169 | (3) 6 319,036 | 3 3, 514 |20, 172 | 3, 698 
Eeer 243 D2. AA E 930 156 | (3) 3) [$316,400 | 33, 243 [17,573 | 3,451 


! Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, rockers, dry washers, etc. | 
. 2 Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ''dry-land dredge."' 
3 Production by dragline V bn included with that by connected-bucket dredges; Bureau of Mines 
not at liberty to publish separately. 


! Vanderwilt, John W., and contributing authors, Mineral Resources of Colorado: Bull. State Min. 
Resources Board, Denver, Colo., 1947, 547 pp. 
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9 percent, and other classes of ore 4 percent. The leading gold-pro- 
ducing properties, in order of rank, were: Golden Cycle Corp. mines 
and dumps at Cripple Creek, Smuggler-Union group (Telluride Mines, 
Inc.) at Telluride, Shenandoah-Dives group in San Juan County, 
Cresson mine at Cripple Creek, and Resurrection group at Leadville. 
Silver.—The Colorado output of silver was 2,557,653 fine ounces 
in 1947, compared with 2,240,151 ounces in 1946 and the peak of 
25,838,600 ounces in 1898. In 1947 dry and siliceous ores yielded 
55 percent of the State total silver; zinc-lead ore nearly 19 percent; 
zinc ore more than 10 percent; copper ore 8 percent, and lead, lead- 
copper, and zinc-lead-copper ores and placers 8 percent. The leading 
producers of silver were the Emperius Mining Co., Amethyst and 
other mines at Creede, Eagle mine at Red Cliff, Treasury Tunnel- 
Black Bear group (Idarado) in San Miguel County, Smuggler-Union 
group at Telluride, and Shenandoah-Dives group near Silverton. 
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FIGURE 1.— Value of mine production of gold, silver, lead, and zinc and total value of gold, silver, copper, 
ge: and zinc in Colorado, 1870-1947. The value of copper has been less than $2,000,000 annually, except 
a few years. 


Copper.—The output of copper in Colorado in 1947 (4,300,000 
pounds) was derived mainly from ores mined for zinc, lead, or precious- 
metal content; copper ore yielded only 24 percent of the State total 
copper. From 1930 to 1941 copper ore (carrying also iron, silver, 
and gold) from Eagle County yielded the bulk of the State copper. 
The hichest annual output was 28,342,000 pounds in 1938. In 1947 
the only substantial producer of copper in the State was the Idarado 
Mining Co. in San Miguel County, which makes a copper concentrate 
from its complex gold-silver-copper-lead-zinc ore. 

Lead.— The output of recoverable lead in Colorado was 37,392,000 
pounds in 1947 compared with 34,072,000 pounds in 1946. The peak 
production was 164,274,762 pounds in 1900. Lake County (Leadville) 
contributed 23 percent of the total lead in 1947, San Juan County 
more than 15 percent, San Miguel 14 percent, Dolores 11 percent, 
Summit nearly 9 percent, and other counties 28 percent. Zinc-lead 
ore yielded 44 percent of the State total lead; gold, gold-silver, and 
silver ores 29 percent; lead, lead-copper, and zinc-lead-copper ores 
14 percent; and copper and zinc ores 13 percent. The larger lead- 
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producing mines, in order of rank, were: Resurrection group at Lead- 
ville, Rico-Argentine at Rico, Smuggler-Union at Telluride, Callahan 
Zinc-Lead Co., Inc., property at White Pine (Akron-Erie), and 
American Smelting & Refining Co. Kokomo unit. . 
Zinc.—Although some marginal mines closed when the Premium 
Price Plan expired, the State total output of recoverable zinc increased 
from 72,294,000 pounds in 1946 to 77,490,000 pounds in 1947. The 
peak production during World War II was 88,188,000 pounds in 
1943, and the record high was 134,285,463 pounds in 1916. In 1947 
Eagle County produced 45 percent of the State total zinc, Summit 
County 15 percent, Lake 12 percent, Dolores 9 percent, and other 
counties 19 percent. Zinc and zinc-lead ores yielded 91 percent of the 
State total zinc. The leading zinc-producing mires, in order of rank, 
were: Eagle mine at Red Cliff, American Smelting & Refining Co. 
Kokomo unit, Resurrection group at Leadville, Rico-Argentine group 
at Rico, and Callahan Zinc-Lead Co. Akron-Erie group at White Pine. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Colorado in 1947, by 
counties, in terms of recovered metals 


EE Gold (lode and placer) | Silver (lode and placer) 


County EE 
[ 
Lode | Placer | Fine ounces Value Fine ounces Value 
AT EE scii ct 2 387 $13, 545 $58 
Olne eee 27 1 2, 059 72, 065 14, 360 12, 996 
ST A A 5 2 300 10, 500 49, 001 346 
Clear Creek. ...................... 34 |........ 2, 911 101, 885 167, 830 151, 886 
(Gr. NIMES o ic 5 1, 225 27, , 962 
o es o EE 104 3, 640 124, 199 112, 400 
OHIO 1 3 105 A AMA 
TEE E EE 936 32, 760 233, 351 211, 183 
Fremont.........................- 748 EEN 8 280 592 
Garfield A ann ERS CS SIDON 129 4, 515 1, 841 1, 666 
Opin. EE 9 7 302 10, 570 4, 470 4, 045 
Grand ooo deco ee goes A 1 Lan eB ME o ETIN 
Gunnison......................... 13 1 445 15, 575 63, 098 57, 104 
DHinsdele -.-------------------- laca 2 308 9 
JACKSON: das Y A GE HE 
Jefferson.........................- 1 2 116 4, 060 1, 251 1, 132 
ae A Se 25 2 17, 367 607, 845 261, 928 237, 045 
La Plata and Montezuma !......- Gl BEE 31, 220 8 
o ----------------- Oasis 245 8, 575 317, 712 287, 529 
Montrose- -..---.----------------- 1 3 10 350 7, 781 
OUPBY EE I8 dE 4, 536 158, 760 150, 886 136, 552 
PHE lu o noces A 12 7 15, 123 529, 305 20, 890 18, 905 
Pitkin costos aio cts Bolo 140 27,770 25, 132 
Rio Orende d d E 2, 129 74, 515 442 2, 210 
Saguache......................... P (| 98 PEE 7 , 64 21, 445 19, 408 
San Juan... -.--------------------- 204 2s 20, 123 704, 305 417, 451 377, 703 
San Miguel....................... 10 |-------- 39, 567 | 1,384, 845 440, 676 398, 812 
Summit. .------------------------ 31 4 2, 340 81, 900 192, 999 174, 664 
VOOR AA A Ot E 58,158 | 2,035, 530 6, 860 6, 208 
Total: 1947___.....-..-..--- 290 33 168, 279 | 5, 889, 765 2,557,653 | 2,314, 676 
1946. 235 28 142,613 | 4,991, 455 2,240,151 | 1,810,042 


1 Bureau of Mines not at liberty to publish county production figures separately. 


COLORADO—GOLD, SILVER, COPPER, LEAD, AND ZINC 1355 


Mine production of gold, silver, copper, lead, and zinc in Colorado in 1947, by 
counties, in terms of recovered metals—Continued 


Copper Lead Zinc 
County —— ———————— Lors 
3 Pounds || Value Pounds Value Pounds Value 
En E VEIT AA AAA EE ect ee Sl REA DRM. ROSE $13, 603 
Boulder............ 11, 000 $2, 310 161, 700 NEE, E 110, 656 
Chaffee. ........... : 55, 146 47, 500 6,840 | . 141,800 $17,158 133, 090 
Clear Creek........ 40, 500 8, 505 933, 800 134, 467 600 40, 437, 471 
Custer. ............ 4, 223, 000 32, 112 241, 400 29, 209 » 2 
D SNNT 217, 100 45, 501 | 4,084, 500 , 168 | 6, 866, 800 j 1, 580, e 
OUR IAS AN GE E IEA TIA EE, EE 
Eagle.. ----.------- 481,500 | 101,115 | 1,847,000 265, 968 | 34,750,000 | 4, 204, 750 4, 815, 776 
Fremont........... 22, 300 800 1, 267 118, 800 14, 375 W 
ia ME EEN EE 26, 500 3, 816 : 18, 564 
Gilpin, ...........- 5, 100 1,071 140, 000 20, 160 : 7, 260 43, 106 
GYANG A, NUM TEA quM er Gees eco so eee eee 35 
Gunnison.......... 46, 600 9,786 | 3,011,000 433, 584 | 3,374, 600 408, 326 924, 375 
Dinsdele 3, 000 OI = 100]  —— AM AS PA 
gckson 1, 600 Oo E ere eS OI PA 
Jefferson. .......... 138, 000 28 URD Io a ase ees ceo ctl sci cis II 34, 172 
¡EN 212.22 219, 000 45,990 | 8,599,000 | 1,238,256 | 9,618,000 | 1,103,778 3, 292, 914 
La Plata and Mon- ! 
tezuma 1........- 1, 200 252 10, 400 1 8, 000 34, 814 
Mineral...........- 46, 600 9, 786 , 400 94, 810 14, 000 1, 694 402, 304 
Montrose.......... 119, 200 20; Oba: c TEM DM NS EE 32, 424 
Ouray.............- 209, 800 56,658 | 2,184,300 314,539 | 1,285,000 155, 485 821, 994 
LN 20, 800 4, 368 160, 300 23, 083 64, 600 92, 517 668, 178 
Pitkin e223 Soe 700 147 220, 400 31, 738 23, 000 2, 783 59, 940 
Rio Grande........ 18, 500 3, 885 2, 400 E E c oe oe ee 80, 956 
Saguache........... 24, 200 5, 082 793, 900 114, 322 236, 400 28, 604 169, 061 
San Juan 789, 900 165, 879 5, 797, 100 834, 782 | 3,607, 600 436, 520 2, 519, 279 
San Miguel........ 1, 490,200 | 312,942 | 5, 271,300 759, 067 | 4, 135, 000 500, 335 3, 356, 001 
Summit............ 66, 500 18,965 | 3,210,600 462,326 | 11, 837,600 | 1,432,350 2, 165, 205 
NOT A ie ee AA Ione Saeco ERE E VE 2, 041, 738 


Eegenen | ements | iE + oa ED 


Total: 1947...' 4,300,000 | 903,000 | 37,392,000 | 5,384,448 | 77,490,000 | 9,376,290 | 23,868,179 
1946...| 3,508,000 | 568,296 | 34,072,000 | 3,713,848 | 72,294,000 | 8,819,868 | 19, 903, 509 


! Bureau of Mines not at liberty to publish county production figures separately. 


Mine production of gold, silver, copper, lead, and zinc in Colorado in 1947, by 
months, and in terms of recovered metals 


Gold (fine Silver (fine Copper Lead Zinc 

Month ounces) ounces) (pounds) (pounds) (pounds) 
JONUSIY ege ge 11, 575 146, 650 272, 000 2, 420, 000 6, 066, 000 
euer Be 12, 108 152, 627 268, 000 2, 272, 000 5, 914, 000 
IME ARON E 13, 150 165, 190 310, 000 2, 780, 000 6, 604, 000 
AD ads sz 14, 815 166, 499 336, 000 3, 000, 000 6, 378, 000 
IM BY Tai 13, 750 233, 382, 000 3, 040, 000 6, 160, 000 
TUDO sc testo ese EUER EAE LE 15, 490 248, 200 442, 000 3, 450, 000 7, 100, 000 
DUN el kee Ee 15, 364 196, 100 292, 000 2, 600, 000 6, 100, 000 
A A 13, 980 238, 650 410, 000 3, 356, 000 6, 200, 000 
September. ...................... 14, 351 244, 825 386, 000 9, 564, 000 6, 578, 000 
clo Dar A EE 15, 082 ; 470, 000 3, 760, 000 7, 230, 000 
November-...------------------- 14, 460 259, 350 . 882, 000 3, 700, 000 6, 740, 000 
December....................... 14, 154 247, 842 350, 000 3, 450, 000 6, 420, 000 
Total: 1947................ 168, 279 2, 557, 653 4, 300, 000 37, 392, 000 77, 490, 000 
LE 142, 613 2, 240, 151 3, 508, 000 34, 072, 000 72, 204, 000 
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MINING INDUSTRY 


Activity in mining and development continued at a fairly high 
level in 1947, despite the closing of some marginal zinc mines after 
Federal premiums were discontinued June 30. The rise in the mar- 
ket price of lead to an unprecedented high level, the higher Govern- 
ment price paid for silver since July 1, 1946, improvement in labor 
supply, and the strong demand for copper, lead, and zinc were factors 
contributing to the sustained activity. Ore sold or treated totaled 
1,544,694 tons, compared with 1,463,496 tons in 1946. Several placer 
operations closed in the last part of the year because of high labor and 
material costs, and the recovery of placer gold decreased from 20,172 
ounces in 1946 to 17,573 ounces in 1947. 

At some properties exploration was stimulated by Government 
exploration premiums paid on metals produced before July 1. These 
premium allotments could be collected until December 31 if not 
previously exhausted. ‘The Bureau of Mines and Geological Survey 
continued to investigate sources of strategic minerals. The work on 
copper, lead, and zinc included exploratory drilling and sampling of 
dumps in the Aspen district, Pitkin County; drilling in the Kokomo 
district, Summit County; field examinations in these and other 
counties; and metallurgical tests. Data on certain projects have 


been published ? 
ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Colorado in 1947, with content in terms of recovered metals 


Copper Lead Zinc 

Source ant (pounds) | (pounds) | (pounds) 
Dry and siliceous gold ore.......-..- 804, 673 434,119 | 5, 146, 827 2, 178, 283 
Dry and siliceous gold-silver ore....| 161, 581 1, 594,082 | 4,651, 765 4, 078, 919 
Dry and siliceous silver ore......... 38, 818 57, 841 957, 919 238, 404 
1, 005, 072 2, 086, 042 | 10, 756, 511 6, 495, 606 
Copper OIÓ isso eee a 16, 572 1, 017, 995 88, 106 |............ 
Lead ore o oocococccocccocnoc 47, 628 132,099 | 5,033, 791 678, 747 
Lead-copper ore..................... 6 679 2, 460 |............ 

AIDC OF 022d 252 62 sek estes 223, 753 945,277 | 4, 859, 577 406, 0 
Zinc-lead ore........................ 247, 881 585, 243 | 16, 536,984 | 21,807,792 
Zinc-lead-copper ore. .............-. 3, 782 132, 665 114, 571 101, 781 
539, 622 2, 213, 958 | 26, 635,489 | 70, 994, 394 
Total lode mines 1, 544, 694 4, 300, 000 | 37,392,000 | 77, 490, 000 
PIBOSIS. EE, eee: 6049]. E e d EN AAA ee wee AA 
Total: 1947. .................. 1, 544, 694 4, 300, 000 | 37,392,000 | 77, 490, 000 
A eroe 1, 463, 496 3, 508, 000 | 34,072, 000 | 72, 294, 000 


METALLURGIC INDUSTRY 


As the production of base metals rather than gold and silver was 
emphasized, as in recent years, the quantity of ore treated in amal- 
poo and cyanidation mills in Colorado decreased. There was, 

owever, an increase in 1947 in the quantity of gold recovered by 
amalgamating jig concentrates caught in gold Jigs in the ball mill- 
id mes Pi red ete Panis edam Tunnel Zinc Property, Chaffee County, Colo.: Bureau of 


1 : 
Deshayes, E. V., and Young, W. E., Camp Bird Lead-Zinc Deposits, O E 
Mines Rep. of Investigations 4230, 1948, 19 55. , Ouray County, Colo.: Bureau of 
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classifier circuit of flotation mills. Ore treated in flotation mills re- 
covering most or a large part of their gold output by amalgamating 
jig concentrates is included in the following table, which shows mine 
production of metals from amalgamation and cyanidation mills (with 
or without concentration equipment). Ore treated in these mills 
before gold jigs were installed was included in the table showing 
production of metals from concentrating mills. 

The Arkansas Valley smelter at Leadville purchases most of the 
State siliceous gold-silver and lead concentrates and silver, lead- 
copper, and lead ores shipped to smelters. The Golden Cycle mill 
at Colorado Springs offers a market for gold ores shipped for treat- 
ment. Smelters and custom mills in the Salt Lake Valley, Utah, are 
important as a market for Colorado zinc-lead ores and concentrates. 
Amarillo and Dumas, Tex.; Depue, Ill.; Palmerton, Pa.; and Anaconda 
and Great Falls, Mont., offer markets for zinc concentrates. 


Mine production of metals in Colorado in 1947, by methods of recovery, in terms 
of recovered metals — 


Material | 
treated |Gold (fine| Silver (One) Copper Lead Zinc 
Method of recovery (short ounces) | ounces) | (pounds) | (pounds) | (pounds) 
ons 

Ore and concentrates amalgamated.| 561, 380 96, 271 10, 188 A eene hoses GE ee 
Sands and slimes cyanided........ 420, 026 44, 698 6 127 EE teenth ete keer ease 
Concentrates smelted. ............ 146, 366 66,451 | 2,188,742 | 3,412,617 | 35,430,379 | 77,399, 865 
Ore smelted....................... 36, 965 3, 286 349, 145 887,383 | 1,955, 621 90, 135 
A AA rota. 17, 573 E E AE A VE ER 
Totál: AMA A 168, 279 | 2,557,653 | 4,300,000 | 37,392,000 | 77, 490, 000 

1046 AA A 142,613 | 2,240,151 | 3,508,000 | 34,072,000 | 72, 294, 000 


Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Colorado in 1947, in terms of recovered 
metals | 


BY COUNTIES 


Recovered in 
ullion 


Concentrates smelted and recovered metal 
[zs qum 
sno e rates A 
Gold | Silver D Gold | Silver Copper Lead Zinc 


tons) | (fine | (fine | PT, | (fine | (fine 
ounces) | ounces) nn ounces) | ounces)| (POUnds) | (pounds) | (pounds) 


tons) 
Boulder, 6,900 | 1, 466 336 136 414 | 1,621 |.......... 8, 769 |.......... 
Clear Creek.......... 4,019 | 1,613 530 106 220 | 5, 264 472 6, 790 |........-- 
Oarteld 160 MN. AM A AA eo AA a Sk ee 
Gilpin............... o Welten Y AA AA AA EE E rna us 
Gunnison...........- 1, 343 88 50 18 63 869 |.......... 974 |....- Sects 
Olea A 74,253 | 4,268 | 2,508 | 15, 414 | 7,831 |120, 934 | 175,966 | 5, 799, 757 | 7,176,326 
Montezuma.........- 673 200 100 AA MlannnMinMiMiMițMŅiMħțħŇĂ 
Ouray..............- 25,529 | 2,546 748 | 3,045 | 1,825 | 99,930 | 176,498 | 1,014, 143 850, 053 
Rio Grande.......... 4, 640 374 12 464 | 1,755 | 2,430 18, 500 2, 400 |.......... 
San Miguel.......... 244, 532 | 12,121 | 5,218 | 21,287 | 24,078 |362, 737 |1, 365, 835 | 4,853, 334 | 4, 130, 899 
Summit.............. 9 ¡PA E E A A E, Ee 
"Teller... eost 413, 263 | 58,158 | 6,860 AA AA A A AA A 
Total: 1947.....- 775, 397 | 80,969 | 16,315 | 40,473 | 36, 251 [592, 764 |1, 737,371 |11, 686, 167 |12, 157, 278 
1946....... 360, 750 | 61,321 | 14,322 | 3,841 | 5,611 |141,424 | 187,916 | 1,096, 484 | 1,032, 731 
BY CLASSES OF ORE TREATED 

Dry and silliceous |. 

01d: ooo 603, 113 | 69,018 | 11,744 | 15,766 | 23, 213 |186, 800 | 112,253 | 3,028, 722 | 1,195, 935 
Dry and siliceous 

gold-silver......... 99,031 | 7,703 | 2,071 | 9,328 | 5,221 |285, 748 [1, 449, 443 | 2, 859, 796 | 3, 785, 017 
Zinc-lead............. 73,253 | 4,248 | 2,600 | 15,379 | 7,817 [120,216 | 175,675 | 5, 797,649 | 7, 176, 326 


Total 1947........[775, 397 | 80,969 | 16,315 | 40, 473 | 36, 251 |592, 764 [1,737,371 |11, 686, 167 |12, 157, 278 
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Mine production of metals from concentrating mills in Colorado in 1947, in terms 
of recovered metals 


BY COUNTIES 


Concentrates smelted and recovered metal, 


trates 

Gold Silver 
Maced (fine (fine 
(short ounces)| ounces) 


EEE | SD | cune | rs AA " 


105, 893 | 30,200 |1, 595, 978 |1, 675, 246 
130, 879 | 51, 983 |1, 939, 036 |2, 883, 802 


BY CLASSES OF ORE TREATED 


317, 569 


409, 
132, 665 


Lead 
unds) | (pounds) | (pounds) 


tons) 
259 98 12, 183 9, 765 152,200 |.......... 
183 20 1,844 3, 460 16, 041 141, 800 
1, 744 880 | 160, 274 37, 697 916, 971 336, 600 
30 21, 578 3, 688 131,030 | 241,400 
10, 383 103 | 123,846 | 216,838 | 4,064, 613 | 6,866, 800 
41, 250 215 88, 314 27, 509 | 1,785,961 |34, 750, 000 
189 8 592 22, 300 8, 800 118, 800 
348 © 238 : 4,357 4, 416 140, 000 60, 000 
7,836 273 60, 712 46,387 | 2,949,915 | 3, 374, 600 
292 97 1,245. | : 138,000 |...........]:....-..- " 
6,243 | 1,390 76, 616 32, 283 | 1, 502, 465 | 2, 441, 674 
P E | e 405 1, 000 10, 400 . 8,000 
1, 928 218 | 306, 833 46, 221 584, 418 14, 000 
1, 638 158 45, 582 93, 050 | 1,075, 416 434, 947 
1, 187 907 10, 164 17, 643 138, 719 764, 600 
1 508 113, 648 3, 665 
1, 527 46 20, 885 22, 583 777, 660 236, 400 
10,332 | 20,115 | 415,238 | 763,037 | 5, 787,179 | 3, 607, 600 
2,736 | 3, 268 72,651 | 124,365 417, 765 4, 101 
17,206 | 2,140 | 149,241 64, 436 | 3, 087,011 |11, 837, 600 


23, 750, 212 165, 242, 587 
31, 618, 542 74, 207, 781 


678, 747 


4, 836,677 |48, 335, 274 
10, 718, 155 |14, 612, 131 
114,571 | | 101, 781 


UA EE ege | ee 


e 
treated 
(short 
tons) 
Boulder... tooo 700 
Chaffee. ........ 2L Lco LLL... 
Clear CGreek 000... 19, 188 
PA oculo cm Specs APER D 
Dolores. 2 Aces 35, 345 
TT EE 153, 750 
Fremont ......................- . 2, 
GUID os acdc sets oe ee sms 2, 525 
Onnnison ooo 11, 229 
Jefferson. .........:............- 5, 430 
LE 21 6c en on eed 99, 814 
EA 
a A A 24, 333 
MER 11, 932 
Park EE ; 
EIERE tee tee 6, 756 
Hasguache eee 3, 007 
San Juan EE ; 
San Miguel..................... : 
[ae ne te EA 62, 789 
- Total: 19047...............- 732, 332 
1046... 5. enu 1, 077, 577 
Dry and siliceous gold.......... 199, 025 
Dry and siliceous gold-silver....| 62,036 
Dry and siliceous silver. ........ 37, 596 
Copper.............- adios sd 5, 032 
PA isa i oe eee eti 25, 491 
Aii A A ay eae 223, 337 
Zino-lend. 2. eco was 174, 533 
Zinc-lead-copper. . .............. 8, 782 
Total 1947... ...........- 732, 332 


105, 893 | 30, 200 |1, 595, 978 |1, 675, 246 


23, 750, 212 |65, 242, 587 


Gross metal content of concentrates produced from ores mined in Colorado in 
1947, by classes of concentrates smelted 


PEt | mand | GNSS ce ree 
ED | Reis ET | AA | A AA AP 


Gross metal content 


Gold Silver 
(fine (fine 
ounces) ounces) 


2, 399 5, 339 

1, 477 52, 100 

| 4 1, 119 
2, 400 46, 

30,745 | 1,559, 463 

10, 404 187, 451 

7, 341 36, 541 

5, 962 24, 858 


85, 646, 389 


Ee: — o A AAA e 
DL... E mm  — _ __E__ TS | QUARE CE eS 


Concen- 
trates 
Class of concentrates produced 
(short 
tons) 

FY COG A 748 
Dry gold-ailver 1, 570 
Dry silver............. ae meee 6 
A AA 2, 315 

EH 43, 707 
¿IS 3,7 
Dry iron dute tae 2, 043 
Dry iron-lead ?................... 2, 881 

"Total to copper and lead | 

plants-  —————— . 56, 976 

EE gege 85, 881 
Zine-lead - ooo oo. 3, 509 
Total to zinc plants......... 89, 390 
Total: 1947. ................| 146,366 
MER 51 ere 184, 720 


67, 928 | 2,255,183 
58,756 | 2,137,717 


p———— | nn ne 
A EE 


92, 652, 971 


Copper Lead Zinc 
(wet assay)|(wet assay)|' (pounds) 
(pounds) | (pounds) | 
26, 373 21, 502 
- + 54,984 159, 497 
EE PEN 223 
1, 309, 573 58, 833 
1, 184, 249 | 30, 807, 546 
485, 248 | 2,368, 374 
38, 339 82, 590 
9, 324 337, 999 
3, 107, 390 | 34, 536, 654 
659,955 | 1,640, 507 
214, 824 1, 229, 711 
874,779 | 2,870,218 
8, 982, 169 | 37, 406, 872 
3, 5909, 455 | 34, 681, 097 


85, 794, 873 


em ny 
1 From zinc-lead, zinc, lead, silver, golg-si]lver and gold ores. 


2 From gold ore. 
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Mine production of metals from Colorado concentrates shipped to smelters in 
| 1947, in terms of recovered metals 


Gold Silver : 
trates Copper Lead Zinc 
(fine (fine 
ae unces) ounces) (pounds) | (pounds) | (pounds) 
BY COUNTIES 
Botldebcccsio ole: o hte eet nes 395 512 13, 754 9, 765 160, 969 |_.......-..-- 
EE 183 20 1, 844 3, 460 16, 041 141, 800 
Clear Creek... .................... 1, 850 1, 100 165, 538 38, 169 923, 761 336, 600 
USleP esos ost geet 446 30 21, 578 3, 688 131, 030 241, 400 
DOoloreS..--—————— probro 10, 383 103 123, 846 216, 838 | 4,004,613 6, 866, 800 
agla o 2.1 oie ec S iss 41, 259 215 88, 314 27,569 | 1,785,961 | 34,750,000 
Rn e EE 189 8 592 , 300 8, 800 118, 800 
E A AN 348 238 4,357 4, 416 140, 000 60, 000 
Ounnmison. -----------aaaMMO 7, 849 336 61, 081 46, 387 | 2, 950, 889 3, 374, 600 
JeflersOn see Nee re 292 97 1, 245 A A 
Data ad uo raid id luces 21, 657 9, 221 196, 950 208, 249 7, 392, 222 9, 618, 000 
¡EN AAA EE KW A 1, 000 10, 400 8, 000 
Mineral. cuco 1, 928 218 306, 833 46, 221 584, 418 14, 000 
Montezuma. ...............-...-. 8 65 MOO EE EE 
A 4, 683 1, 978 145, 512 269, 548 | 2,089, 559 1, 285, 000 
Park EE 1, 137 90 10, 164 17, 643 138, 719 764, 600 
PILKIDn. e eu. seo ees 194 23, 468 508 113, 648 3, 665 
Rio Grande....................-.- 464 1, 755 2, 430 18, 500 2, 400 |.........--. 
Saguache.. .......... LL Ll cll. 1, 527 4 20, 885 22, 583 711, 236, 400 
SanJusn....... looo lcooe cocos 10, 332 20, 115 415, 238 763,037 | 5,787,179 3, 607, 600 
San Miguel........ BEE? 24, 023 27, 346 435,388 | 1,490,200 | 5, 271, 099 4, 185, 000 
surmmlt EE A 17, 206 2, 140 149, 241 64, 3, 087, 011 11, 837, 600 
Total: 1947. ...............- 146, 366 66,451 | 2,188,742 | 3,412,617 | 35,436,379 | 77,399, 865 
1040... S nebeleses 134, 720 57, 594 2, 080, 460 | 3,071,718 | 32, 715, 026 72, 240, 512 
BY CLASSES OF CONCENTRATES SMELTED 

Dry 01d... mnsecass Ee 748 2, 309 5, 339 20, 973 20, 728 |...........- 
Dry gold-silver. .................. 1, 570 1,477 52, 100 , 046 153, 116 ocacion cio 
Dry SlVOL.. ocu eura sees 6 4 14119. 4. 1 zou] — 200 ME 
ODDO sda one Ee Ree da E E 2, 315 2, 400 46, 440 1, 270, 203 35,380 EE 
CAG A a ee c. 43, 707 30, 745 | 1, 559, 463 927, 368 | 29, 589, 190 150, 556 
Lead-copper- .............-.-...-- 3, 706 10, 404 187, 451 390,198 | 2, 274, 196 10, 219 
Drv ron d. ee 2, 043 7, 341 36, 541 31, 240 748, 85, 613 
Dry iron-lead ?.................... 2, 881 5, 962 24, 858 7, 459 324, 479 |..........-- 

Total to copper and lead 
OT eh d WEE 56, 976 60, 732 | 1,913,311 2, 685, 487 | 33, 145, 509 246, 388 
Dai is de ado eee 85, 881 3, 618 163, 824 544, 531 | 1,082,412 | 76, 181, 043 
A ........................ 3, 509 2, 101 111, 607 182, 599 | 1,208, 458 972, 434 
Total to zinc plants......... 89, 390 | 5, 719 275, 431 727, 130 | 2, 290, 870 | 77, 153, 477 
Total 1947. ................- 140, 366 | 66,451 | 2,188,742 | 3,412, 617 | 35, 436, 379 | 77,399,805 


1 From zinc-lead ore, Zinc ore, lead ore, silver ore, gold-silver ore, and gold ore. 


2 From gold ore. 


Gross metal content of Colorado crude ore shipped to smelters in 1947, by classes 


of ore 
Gross metal content 
Cl f SEN 
lass of ore shor : 
to (ane ed Copper Lead Zinc 
ounces) | ounces) (pounds) | (pounds) | (pounds) 
Dry and siliceous gold ore......... 1, 635 1,673 4, 986 5, 401 33, 484 
Dry and siliceous gold-silver ore. - 514 95 4, 233 1,015 6, 793 
Dry and siliceous silver ore ....... , 222 90 60, 956 1, 814 67, 479 
Copper ore -2-a 10, 940 757 201, 774 976, 890 106, 061 
Lead 0f6.......—.. 1 suero e 22, 137 670 74, 743 20,601 | 1,791,270 
Lead-copper ore....---------------| DI 254 813 2, 563 
Mäer to copper and lead 
EE , 454 3, 285 346,946 | 1,006,534 | 2,007,650 
ANG OF eer eden casse c 416 1 15819 4. 55s 23, 488 
Zinc-lead 0f6............-. sss] n —— 380 120 21, 546 
Total to zinc plants......... 511 1 2, 199 120 45, 034 124, 491 
Total: 1047... couuc 36, 965 3, 286 340,145 | 1,006, 654 | 2,052, 684 153, 315 
A 25, 169 3, 526 141, 671 457,217 | 1,421,712 102, 977 
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Mine production of metals from Colorado crude ore shipped to smelters in 1947, 
in terms of recovered metals 


Ore Gold Silver 


opper Lead Zinc 
zoe bancos) panes) (pounds) | (pounds) | (pounds) 


BY COUNTIES 


Houlder::..-- 21. 2 dS 0-: we zc 209 73 200 , 235 T housatsaisr 
(Ben AA AA 263 41 47,127 259, 140 31, 459 |...........- 
Clear Creek... 217 198 1, 762 2, 331 10, 039 |...........- 
GEIER A a as, 592 5 5, 894 412 91,970 |..........-. 
Dolores. ............-.-.....-..-.- 43 1 353 262 19, 887 |...........- 
Ege. 1:212 zz s: Lise 6, 682 721 145, 037 453, 931 61,039 |...........- 
Garfleld.. eon 2s aed cR TS 423 1 1,841 |............ 26, 500 70, 800 
Gilpin... ee eco D ezEe 33 34 1 ¿A HESE E 
Eltren, bech ere EEN 178 14 1, 956 213 00,111 |..........-. 
RRE EE 9 2 3, 000 100 A 
E A A | A eR —— 4,000]... es 
Lake A EE 21, 128 1, 188 61, 720 10,751 | 1,206,778 |............ 
Lia Plata o ivi cce cas 6 44 100 AA Lun 
Mineral... ev Dex E 27 10, 879 3 73, 982 |...........- 
Montrose_._....._..-...-..-.-.-..- 1,875 7,7 119.200 E A 
OU A II 215 12 4, 626 94, 741 |........--.- 
PATER. EE 347 114 8,159 3, 157 2L 581 1. nos 
EEN 618 4, 302 2 106, 752 19, 335 
Saguache. -- 78 1 560 1, 617 6. 240 |...........- 
San Juan 0MM 184 8 2, 213 j 9,921 |... 
SEIS 4 100 EK, ERE 201 EEN 
Hehe) EENEG 1, 368 110 43, 736 2, 064 123,589 |...........- 
Total: 1947................- 36, 965 3, 286 349, 145 887,383 | 1,955, 621 90, 135 

19046 EE 25, 169 3, 526 141, 671 436, 282 | 1,356, 974 53, 488 


BY CLASSES OF ORE 


Dry and siliceous gold ore 1, 635 1, 673 4, 986 4, 297 31,868 |............ 
Dry and siliceous gold-silver ore. . 514 95 4, 233 822 6,479 |...........- 
Dry and siliceous silver ore. ...... 1, 222 90 60, 956 1,314 64, 539 |............ 
Copper ore occccccoccccoccono 10, 040 757 201, 774 863, 595 86,506 |............ 
Lead oe ...........-........... 22, 137 670 74, 743 16,574 | 1,719,689 |............ 
Lead-copper ore. .................- Y AAA 254 679 2, 460 AA 

Total to copper and lead 
planis... .- eege dec , 454 3, 285 346, 946 887,281 | 1,911,541 |...........- 
NO A A 416 1 1,819 |............ 22, 900 70, 800 
Zinc-lead ore... ................... 95 |....—..--- 380 102 21, 180 19, 335 
Total to zinc plants......... 511 1 2, 199 102 44, 080 90, 135 
Total 10 EE 36, 965 3, 286 349, 145 887,383 | 1,955, 621 90, 135 


REVIEW BY COUNTIES AND DISTRICTS 
ADAMS COUNTY 


In 1947 gold and silver were recovered as byproducts from gravel 
washed for concrete aggregate by W. B. Kerkling at the Brannan Sand 
& Gravel Co. pit No. 10 and by Kerkling & Slensker at the Superior 
Sand & Gravel Co. pits, all near Lakewood. 


BOULDER COUNTY 


Central (Jamestown) District.—Several cars of gold ore from the 
John Jay-Last Chance group and of gold-silver ore from the Smuggler 
mine were shipped to the Golden Cycle mill at Colorado Springs in 
1947. The Ozark-Mahoning Co. mill at Jamestown continued to 
recover lead concentrates (containing also some silver, gold, and 
copper) as a byproduct in the beneficiation of fluorspar. 
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Gold Hill District—Most of the ore mined in the Gold Hill district 
in 1947 was gold ore and was shipped to the Golden Cycle mill. The 
largest shipper was Harrison S. Cobb, operating the Ingram and 
Emancipation mines. Other producers included James Pastore 
(American and Nil Desperandum mines), Arthur Sory (Big Horn), 
Henna Mines, Inc. (Cash), Griswold & Stromberg (Home Sweet 
Home), H. M. Williamson (Great Britain), Front Range Mines, Inc. 
(Melvina), Ross L. Benson (Parker No. 1), and Slide Mines, Inc. 
(Black Cloud). 

Grand Island District.—Consolidated Caribou Silver Mines, Inc., 
completed reconditioning and enlarging the 1,500-foot Idaho tunnel 
and worked on driving an additional 2,000 feet to the Caribou mine. 
The company shipped some silver-lead-gold ore during the year. 
Merle C. Rugg operated the Enterprise mine from May 1 to December 
1 and shipped gold ore. | 

Magnolia District.—Output of ore from the Magnolia district in 
1947 comprised gold ore shipped to the Golden Cycle mill from the 
Pickwick-Magnolia group and the Sac and Fox mine dump by Elmer 
Hetzer and from the Senator Hill dump by C. H. Staley, Jr. . — 

Sugar Loaf District.— The 272 tons of ore shipped from the Sugar 
Loaf district in 1947—all gold ore shipped to the Golden Cycle 
mill—came from the Alpine Horn, Nancy, Poorman, and Franklin 
(Wood Mountain) properties. 

Ward District.—In 1947 the Utica Leasing Co. shipped two cars of 
gold-copper-silver ore, and the Risden Engineering Co. shipped a 
truckload of gold ore, all to the Leadville smelter. The Jenny Wren 
Mines, Inc., shipped about 100 tons of ore from the Columbia mine 
and dump to the Ruth mill at Idaho Springs. 


CHAFFEE COUNTY 


Granite District.—Small lots of gold-silver-lead ore were shipped 
from the Marion Bell and Millie G. No. 1 claims in 1947. The Good 
Hope Mining Co., Ltd., worked the Good Hope placer on Cache Creek 
from June 11 to October 19, using a power shovel, bulldozer, and 
sluices. Welch Industries, Inc., using similar equipment, operated the 
Lost Canyon placer from June through December. 

Monarch District. —3. E. & W. E. Burleson operated the Garfield 
mine group throughout 1947. Shipments comprised 2,204 tons of 
copper-silver ore (containing a little lead and gold), sent to the Garfield, 
Utah, smelter, and 512 tons of ore containing zinc and silver as the 
principal ore metals, sent to the American Smelting & Refining Co. 
custom mill at Leadville. Geo. S. Daniel sbipped 51 tons of lead- 
copper-silver ore from his Lilly mine. The Utze Lode Co. shipped 
some zinc-lead ore from the Madonna group. 


CLEAR CREEK COUNTY 


Alice District.—Lombard Mines, Inc., shipped a small lot of gold- 
silver-lead concentrates in 1947, continued development work at the 
Lombard group, and completed construction of & 100-ton mill. 
The Eclipse mine produced 13 tons of lead-silver-gold ore. 

Argentine District—The Lupton Mining Co. operated the Grizzly 
Gulch group, producing lead-silver-zinc-gold-copper ore, which was 
treated in the Common wealth mill at Georgetown. 

812070—48——5 
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Cascade District.—A 25-ton lot of ore was shipped from the Kitty 
Emmet mine in 1947. 

Empire District.— The producing mines in this district were the 
Bonus, the Tenth Legion-Laura Doone-Steuben group, and the 
Conqueror group. Gold and silver were recovered from a clean-up at 
the old Minnesota mill. 

Griffith District. —Smuggler Mines (C. O. Parker, agent) operated 
the Smuggler mine in 1947, producing about 4,000 tons of ore. The 
ore, which carries silver, zinc, and lead as the privcipal metals, was 
treated in the Silver Leaf mill. The lead-silver concentrate was 
shipped to the Leadville smelter and the zinc concentrate to the 
Amarillo, Tex., smelter. Other producers were the Capital Prize 
dump, Dives-Pelican group, General Mining & Development Corp. 
property, Teagarden group, and Terrible-Dunderberg group. 

Idaho Springs District—The Dixie No. 4 mine was operated by 
LeRoy Giles & Co. throughout 1947. The yield from 3,157 tons of 
ore (treated in the leased Silver Leaf mill) was mill bullion, containing 
1,377 ounces of gold and 413 ounces of silver, and 93 tons of concen- 
trates, containing 205 ounces of gold, 5,227 ounces of silver, 464 
pounds of copper, and 6,507 pounds of lead. The Franklin Mining 
Co. and Arthur Portenier shipped lead-silver-gold-copper ore from 
the Franklin mine to custom mills. Other small producers included 
the Humboldt-Mary Foster group, Kitty Clyde mine, Lexington, 
M & E, Mattie, Old Settler, Shafter, Silver King, and Specie Pay- 
ment. Stinson & Quinn operated the 65-ton mill at the old Clear 
Creek-Gilpin sampler on custom ore from Clear Creek and Gilpin 
Counties. The Ruth mill operated several montbs on custom ore. 

Montana District. Most of the output of metals from the Montana 
district in 1947 came from the Jo Reynolds mine, operated by the 
Elida Mining Co. The ore was treated in a. custom mill at Idaho 
Springs. | 

Trail Creek District.—The Harrison-Croesus Mining Co. continued 
operations at the Ben Harrison mine and shipped 793 tons of lead- 
silver-zinc-gold-copper ore to custom mills. Lead-gold-silver-copper 
ore (366 tons) was shipped from the Turner mine. 


CUSTER COUNTY 


Hardscrabble District.—The Lady Franklin mine was operated by 
George L. Beardsley in 1947. The ore carried principally zinc, lead, 
and silver, with some gold and copper; 2,204 tons were shipped to the 
Leadville milling unit of the American Smelting & Refining Co. for 
concentrátion, and 18 tons were shipped crude to the Leadville 
smelter. Henning, Kettle & Walker shipped 438 tons of silver-lead 
ore from the Defender mine. Other small producers were the First 
Iowa, Keystone, Passiflora, and Wild Girl mines. 
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DOLORES COUNTY 


Pioneer (Rico) District.—The Rico Argentine Mining Co., a large, 
steady producer from its Rico mine group since September 1939, 
operated continuously in 1947. Mine development during the year 
totaled 8,379 feet of drifts, 1,814 feet of raises, and 8,080 feet of 
diamond drilling. Ore milled (34,606 tons) averaged 13 percent zinc, 
6.4 percent lead, 0.3 percent copper, and 3.96 ounces of silver to the 
ton with a trace of gold. The lead concentrate produced was shipped 
to the Leadville smelter and the zinc concentrate to the Amarillo, 
Tex., smelter. Other mines at Rico—the Forest, Woods Hole, and 
Yellow Jacket—shipped to the Midvale, Utah, concentrator. Several 
cars of ore were shipped from the Swan dump. 


EAGLE COUNTY 


Red Cliff (Battle Mountain) District.—In 1947 the Red Cliff district 
again ranked first among Colorado districts in total value of its 
production of the five metals. Ovtput was predominantly zinc, 
followed by silver, lead, copper, and gold. The Empire Zinc Division 
of the New Jersey Zinc Co. operated its Eagle mine group and 600-ton 
underground selective-flotation mill continuously. 


EL PASO COUNTY 


The Golden Cycle mill at Colorado Springs treated 420,026 tons of 
ore in 1947, compared with 306,790 tons in 1946. Ore treated in 1947 
comprised 413,263 tons of company and custom gold-silver sulfo- 
telluride ores from mires and dumps in the Cripple Creek district 
(Teller County) and 6,763 tons of gold and gold-silver ores from 
various shippers in Boulder, Clear Creek, Garfield, Gilpin, Gunnison, 
Lake, and Summit Counties. About 75 percent of the ore received 
from Cripple Creek came from dumps. (See Teller County section 
for other details.) 


FREMONT COUNTY 


Cotopaxi District—The Horseshoe Mining Co. shipped some 
copper-silver-gold-lead ore from the Cotopaxi mine in 1947. 

Grape Creek District.—Zinc ore containing some copper and silver 
was mined at the Horseshoe property and treated in a flotation mul 
built by the Horseshoe Mining Co. 


GARFIELD COUNTY 


Defiance District.—A 7-ton lot of ore averaging 27 percent lead 
and 3 ounces of silver to the ton was shipped from the H. H. H. claim 
near Dotsero. The claim is developed by an open cut and a 50-foot 
shaft. 
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Rifle Creek District.—In 1947 Burney, Nall & Fischer continued 
operations at the Grandview mine until Jure 30. Shipments of ore 
(all to the Tooele, Utah, smelter) totaled 416 tons averaging 4.37 
ounces of silver to the ton, 11.74 percent zirc, and 2.82 percent lead. 
The Gray Eagle Minirg Co. drove 250 feet of drifts and 40 feet of 
raises at the Gray Eagle mine and shipped 160 tons of gold ore mined 
in development. u 


GILPIN COUNTY 


Southern (Blackhawk, Central City, Nevadaville, Russell Gulch) 
Districts.— The Success Gold Mining € Milling Corp. operated the 
Pittsburg-Notaway group and 30-ton flotation mill part of 1947. 
The mill product was bulk lead-zinc-gold-silver concentrate, shipped 
to the Tooele, Utah, smelter. Concentrate of & similar type was 
recovered from ore produced by the Cash Mining & Milling Co. 
during & short period of operation on the Bullion-Gold Cup-Keystone 
group and by the Boodle Lease on the Boodle (or Griffith) mine. 
Ore was shipped to & custom mill at Idaho Springs from the Globe 
and Monmouth-Kansas properties. Other small lode producers in- 
cluded the Black Rock, Gum Tree Mining Syndicate, and West 
Notaway properties. Placers on Clear Creek and Gregory Gulch 
yielded a little gold. 


GUNNISON COUNTY 


Bellevue Mountain District.—Geo. W. Smith shipped a truckload 
of silver-lead ore from the Virginia claim, and J. W. Gramlich shipped 
about & car of gold ore from another property. 

Elk Mountain District.—Forest Queen Mines, Inc., erected surface 
buildings and rebuilt a burned-out mill at the Forest Queen mine. 
Test runs in the mill yielded 6 tons of silver-gold-lead concentrate. 

Gold Brick District.—In 1947 Carter Mines, Inc., operated its 
Carter gold mine and 130-ton mill from January 1 to April 8. Lessees 
at the Gold Links mine produced gold-silver-lead ore. The Ore & 
Chemical Co., which did exploration work and sampling at the 
Raymond group, shipped some lead-gold-silver-copper concentrate. 

Green Mountain District.—Welch Industries, Inc., shipped 21 tons 
of gold ore from the Poor Boy's Friend mine. 

Quartz Creek District.—4À 4-ton lot of lead-silver ore was shipped 
from the Shady Side Property in 1947. 

Taylor Park (Tin Cup) District.—John Lambertson worked the 
Star mine on a small scale and shipped high-grade lead-silver ore. 
Other small producers were the Bull Domingo and Thunder Bird 
lode mines and the Rainbow placer. | 

Tomichi District.—' The Callahan Zinc-Lead Co., Inc., operated its 
Akron and Erie mines at White Pine throughout 1947. Shipments 
to the Leadville milling unit of the American Smelting & Refining Co. 
and the Midvale, Utah, concentrator totaled 10,235 tons, averaging 
7.4 ounces of silver and 0.01 ounce of gold per ton, 22 percent zinc, 
17 percent lead, and 0.4 percent copper. Development during 1947 
totaled.2,310 feet of drifts, 498 feet of raises, and 349 feet of diamond 
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drilling at the Akron mine and 100 feet of shaft, 1,200 feet of drifts, 
and 95 feet of raises at the Erie. New equipment purchased for the 
two mines included three underground locomotives and three com- 
pressors. Surface construction included a 100-ton mill, shop, drying 
house, and office. The mill began operations in December. 


HINSDALE COUNTY 


Lake District.—James Wells shipped 9 tons of copper-silver ore 
from the Gold Quartz lode in 1947. 


JACKSON COUNTY 


The Medicine Bow Mining Co. shipped 12 tons of 7-percent copper 
ore from the Kings Canyon property. 


JEFFERSON COUNTY 


Gowan Enterprises and R. M. Moore operated the Malachite 
copper-silver mine 3% miles northwest of Morrison part of 1947. 
The ore was concentrated in the company mill at Dumont. Some 
placer gold and silver were recovered from the Lee Ranch gravel 
pit and the Tresize placer. 


LAKE COUNTY 


Box Creek District.— The General Gold Corp. assumed the lease 
on the Mount Elbert placers April 1, 1947, and began operations 
June 8 with two dragline dredges. Gravel washed during the season, 
which lasted to November 30, totaled 437,691 cubic yards. The 
recovery was 2,564 fine ounces of gold and 730 fine ounces of silver, 
valued at $90,401. 

California (Leadville) District.— The principal producing mine in 
the Leadville district in 1947 was the Resurrection Mining Co. group, 
equipped with a 600-ton flotation mill. The mine is opened by a 
1,323-foot vertical shaft, six levels, and a 4-mile tunnel (old Yak) 
which intersects the shaft. The mill operated largely on company 
ore but also treated custom ore from Clear Creek, Lake, Park, 
Saguache, and Summit Counties. 

The John Hamm Mining & Milling (Ltd.) mill treated 87,703 
tons of zinc-lead-silver-gold ore from the Wolftone, Maid of Erin, 
Waterloo, and Henriett dumps. During the year the company added 
18 Humphrey spirals to the concentrating equipment. The Cloud 
City mill in Big Evans Gulch treated 1,000 tons of gold-silver-lead 
ore obtained in sampling and testing mine fill from the St. Louis mine. 

Mines producing substantial tonnages of direct-smelting ore or 
milling ore shipped to custom mills were the Dolly B, Fortune, Gara- 
baldi, Ibex, New Monarch, and Valley. Other producers included 
the A. Y. & Minnie dump, Breece and Commerce mines, Elgin dump, 
Fanny Rawlings mine, and Gonabrod, Iron Hill, and Ponsarden 
dumps. The American Smelting & Refining Co. continued to ship 
slag from the American smelter dump to the company Arkansas 
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Valley smelter. Placer gold was shipped to the Denver Mint from 
the Key placer, operated part of the year. 

The American Smelting & Refining Co. Leadville milling unit 
operated throughout 1947 on company ore from its Kokomo unit in 
Summit County and custom ore from mines in Chaffee, Clear Creek, 
Custer, Gunnison, Lake, Mineral, Park, Pitkin, Saguache, San Juan, 
and Summit Counties. 

The Arkansas Valley smelter of the American Smelting & Refining 
Co. at Leadville treats lead, lead-copper, and gold and silver ores 
and concentrates, most of which are purchased from operators in 
Colorado; other sources of material treated include mines in nearby 
States and in some foreign countries and residues and secondary 
material received from other smelters. Receipts totaled 113,929 
tons in 1947, compared with 67,805 tons in 1946. 

St. Kevin District.—Markus Thuren, operating the Lakewood mine 
during the summer, shipped gold-silver ore to the Leadville smelter. 

Weston Pass District.—In 1947 the Little Ruby Mines shipped 33 
tons of lead-silver ore. 


LA PLATA COUNTY 


California (La Plata, Hesperus) District. —Bert Thompson operated 
the Bessie G. mine on a small scale in 1947 and shipped gold ore. 
Other small intermittent producers included the Excelsior and Idaho 
mines. ' 

MINERAL COUNTY 


Creede District. — The Emperius Mining Co., operating four groups 
of mines &t Creede, was the largest individual producer of silver in 
the State in 1947. Ore mined comprised 9,408 tons from the Amethyst 
group, 7,595 tons from the Del Monte-Aspen (Volunteer), 3,044 tons 
from the New York, and 892 tons from the Commodore. Company 
ore treated in the 100-ton Emperius mill at Creede (including 2,545 
tons of dump ore) totaled 23,182 tons. The concentrates produced 
averaged 0.11 ounce of gold and 163.67 ounces of silver per ton, 1.53 
percent copper, and 15.04 percent lead. An additional 248 tons of 
high-grade ore was shipped crude to the Leadville smelter. The 
New Ridge Mining Co. operated the Ridge mine (Mexico group) 
7 months in 1947; part of the ore produced was shipped to the Lead- 
ville smelter and part to custom mills. 


MONTEZUMA COUNTY 


In 1947 the Ute Mining Co. operated the Red Arrow mine 9 miles 
northeast of Mancos from April 7 to December 24; the ore was treated 
in the company 25-ton amalgamation-flotation mill. 


MONTROSE COUNTY 


La Sal District.—The New Cashin Mines, Inc., operated the Cashin 
group from January through April and shipped copper fluxing ore to 
the Garfield, Utah, smelter. 


COLORADO—GOLD, SILVER, COPPER, LEAD, AND ZINC 1369 


OURAY COUNTY 


Red Mountain District. The American Zinc, Lead & Smelting Co. 
worked the Koehler-San Antonio property in Ouray and San Juan 
Counties in 1947. The ore was treated in the company flotation mill 
at Ouray and yielded lead-copper, lead, and zinc concentrates. Roy 
Van Houten operated the Beaver-Belfast mine and shipped 665 tons 
of zinc-lead-silver-copper ore. Other shippers included Harry E. 
Larson (Ida L. mine), Earl A. Alexander and Ben Simpson (Lost Day), 
and Geo. O. Baumgardner (Paymaster dump and Monte Cristo 
mine). The 300-ton Idarado Mining Co. mill treated ore from the 
claims of the Treasury Tunnel property in San Miguel County. 

Sneffels District. —The Camp Bird mine, operated by King Lease, 
Inc., was again the leading producer of the five metals in Ouray 
County. Development during the year included 981 feet of raises, 
985 feet of drifts, and 195 feet of diamond drilling.. The ore was 
treated in the company 125-ton amalgamation-flotation mill. The 
Atomic Silver Mines, Inc., operating the Atomic Silver (Terrible 
No. 1) mine from June 1 to December 15, 1947, drove 215 feet of 
tunnel and shipped 80 tons of lead-silver ore. The Trust Ruby, 
Altoona, and Atlas mines shipped zinc-lead-silver ore to the American 
No. 1 custom mill at Ouray. 

Uncompahgre District.—The American Zinc, Lead € Smelting Co. 
operated the Bachelor group throughout 1947 and the Portland from 
January through May. The company also operated its 300-ton 
American No. 1 custom mill at Ouray, treating ore from company 
mines and custom ore from about 17 other mines in Ouray and San 
Juan Counties. The Bachelor group, producing 4,191 tons of zinc- 
lead-silver ore, was the largest shipper to the mill. Development on 
this group included 425 feet of raises, 884 feet of drifts, and 1,242 feet 
of diamond drilling. Other Uncompahgre district custom shippers to 
the mill were the Black Girl, Hoosier-Portland-Yellow Medicine, 
Mickey Breen, and Mineral Farm mines. 


PARK COUNTY 


Alma Placers-Fairplay District.— The South Platte Dredging Co. 
operated throughout 1947 its electrically powered connected-bucket 
dredge (108 12-cubic-foot buckets) on the Lee Andrews and Gold Pan 
placers; gravel washed totaled more than 3,800,000 cubic yards. 

The Timberline Dredging Co. operated its dragline dredge on the 
Snowstorm Placers from May 3 through October 8 and handled 
582,577 cubic yards of gravel. Art Discoe & Co. operated 20 days 
in October on the Snowstorm Placers and ground-sluiced about 800 
cubic yards of gravel. 

Thomas & Hambelton washed 10,766 cubic yards of bench gravel 
and old tailings in a stationary washing plant on South Platte River 
and recovered 304 fine ounces of gold and 62 ounces of silver. 

Buckskin District.—The Buckskin Joe Mines, Ltd., operated its 
Phillips group of mines throughout 1947. Shipments comprised 
3,155 tons of ore (sent to the Resurrection mill at Leadville) averag- 
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ing 0.24 ounce of gold and 2.25 ounces of silver per ton, 0.27 percent 
copper, 1.99 percent lead, and 15.41 percent zinc and 49 tons of direct- 
smelting ore averaging 1.02 ounces of gold and 4.71 ounces of silver 
per ton. Niagara Mines, Ltd., operating the Sweet Home mine from 
January 1 to July 15, produced about 500 tons of ore, part of which 
was treated in a custom mill at Leadville and part in the Alma mill. 
Other small shippers were the Buckskin Gulch and Zulu Chief mines. 

Consolidated Montgomery District.—Shipments in 1947 comprised 
small lots of lead-silver ore from the Cole and Ten Forty mines and 
510 tons of zinc-lead-silver ore from the Iron Duke. | 

Freshwater District.—Welch Industries, Inc., shipped 16 tons of 
copper-silver ore from the Welch No. 1 mine. 

Mosquito District.—M. J. Krolicki worked the Orphan Boy mine 
throughout 1947, shipping 365 tons of zinc-lead-gold-silver-copper 
ore to the Resurrection mill at Leadville. The Weston Lease, while 
doing engineering and prospecting work on the Hock Hocking prop- 
erty, sent some dump ore to the Alma mill for concentration and 
shipped 243 tons of direct-smelting silver-lead-gold-copper ore from 
the Evening Star mine. A 6-ton lot of silver-lead-gold ore was 
shipped from the Free Silver claim. The London Mines & Milling 
Co. and the London Extension Mining Co. jointly purchased the 
London Butte property and did some work on road construction and 
reconditioning the Butte tunnel and surface plants. 

Tarryall District.—Cooley Bros. operated a dragline dredge from 
May through September 1947 on the Kline property on Tarryall 


Creek. 


PITKIN COUNTY 


Lincoln Gulch District.—A ton of lead-silver ore was shipped from 
the Ruby mine in 1947. 

Roaring Fork (Aspen) District.— The Midnight Mining Co. oper- 
ated its Midnight mine and 50-ton flotation mill. Ore treated in 1947 
totaled 4,056 tons, which yielded 95 tons of concentrate averaging 238 
ounces of silver per ton and 40 percent lead. The company continued 
prospecting (core drilling and drifting) near the main ore-body stopes 
and in a new area. Herron Bros. continued operations on the Smug- 
gler properties, milling dump ore and some mine ore in the Herron 
150-ton jig and table mill. Small lots of clean-up material and crude 
ore were shipped from two other properties. The Bureau of Mines 
sampled mine dumps at Aspen by drilling and bulldozing and made 
metallurgical tests on material saved. 


RIO GRANDE COUNTY 


Summitville District—_The Summitville Mining Co., operating the 
Summitville mine and mill in 1947, shipped gold-silver-copper con- 
centrate and mill bullion. 


SAGUACHE COUNTY 


Kerber Creek (Bonanza) District.—The Superior Mines Division 
of the Conejos Corp. operated the Superior-Erie group most of 1947 
and shipped both mine and dump ore. Wm. J. Costello worked the 
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Rawley mine ag dr gin: the year, shipping lead-silver-zinc-copper 
ore containing a little gold. Other shippers were Tom Raymond & 
Sons (Little Jenny and Vallejo mines), Pratt-Bonanza Mining & Mill- 
ing Co. (St. Louis group), Nicholas Keserich (Warwick), and Walter 
J. Timney (Cora). From June 15 through December S. E. & W. E. 
Burleson did rehabilitation work in the Antoro mine, built roads and 
surface buildings, and shipped one lot of zinc-lead-silver ore. Some 
ore was shipped by S. F. Wickham (Wheel of Fortune mine) and the 
Marvisa Mining Co. 


SAN JUAN COUNTY 


Animas District.— The Shenandoah-Dives Mining Co. operated 
continuously its Shenandoah-Dives consolidated group of claims and 
the leased Silver Lake group on King Solomon Mountain. "The two 
groups were operated as & unit. Mine development and exploration 
in 1947 included 2,915 feet of drifts, 47 feet of crosscuts, 645 feet of 
raises, and 1,212 feet of diamond drilling. The mine 1s connected 
with the company 700-ton mill near Silverton by a 1X-mile aerial tram. 
Company ore milled in 1947 totaled 172,125 tons and custom ore 
10,210 tons. The yield of concentrates from the 182,335 tons of ore 
treated was 2,445 tons of flotation lead concentrate, 1,502 tous of 
flotation zinc concentrate, and 693 tons of iron-gold-silver-lead table 
concentrate containing in aggregate 15,605 ounces of gold, 197,239 
ounces of silver, 365,839 pounds of copper, 2,872,291 pounds of lead, 
and 2,113,043 pounds of zinc. 

Highland Mary Mines, Inc., produced 17,238 tons of ore from its 
Highland Mary mine. The ore (treated in the company 100-ton mill) 
yielded 805 tons of combined bulk flotation and jig concentrates aver- 
aging 1.90 ounces of gold and 89.65 ounces of silver per ton, 2.55 per- 
cent copper, and 25.14 percent lead. The Denver Equipment Co., 
as agent, operated the Pride of the West group and Green Mountain 
mines and the Pride 100-ton flotation mill. 

The United States Coal Corp. operated the Lark mine from January 
through August; the operating name was then changed to the United 
States Oil & Development Co., and ore shipments to custom mills 
were resumed in October. The Osceola Mine, a partnership that ac- 
quired ownership of the Osceola mine in January 1947, shipped 2,969 
tons of ore during the year. The ore averaged 2.03 ounces of silver 
and 0.02 ounce of gold per ton; 3.13 percent lead, 2.66 percent zinc, 
and 0.72 percent copper. Other shippers included H. A. Ruether 
(Garry Owen mine), John Gilheany Lease (Little Fannie), Barnes 
Mining Co. (Little Ida), North Star Lease (Jennie Parker and Sultan 
dumps), Little Nation Lease, Bonaventura & Gifford (Aspen dump), 
Valley Forge Lease, and Topaz Mining Co. 

Eureka District.— The Lead Carbonate Mines operated the Lead 
Carbonate mine in 1947 and built ə 40-ton flotation mill, which began 
treating ore in October. From January to October the compan 
shipped about 2,000 tons of ore to the Midvale, Utah, custom mill. 
The Foursome Mining Co. shipped 8,376 tons of zinc-lead ore from 
the Columbus and Silver Coin mines. Other shippers to custom mills 
at Silverton or Ouray were the Mountain Queen Lease, Great Eastern 
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Mining Co., and K. E. Knapp (Burrows mine). Part of the output 
from the Koehler-San Antonio group (see Ouray County) comes from 
claims in San Juan County. 

Ice Lake Basin District.—' The Esmeralda Lease (Bandora mine) 
shipped 359 tons of ore averaging 0.09 ounce of gold and 12.09 ounces 
of silver per ton, 0.78 percent copper, 9.37 percent lead, and 6.02 
percent zinc. 


SAN MIGUEL COUNTY 


Iron Springs District.— The Silver Bell Mines Co. operated the 
Silver Bell group throughout 1947, carrying on an expanded program 
of exploration and development in conjunction with the mining of ore. 
The ore was milled in the 150-ton mill built in 1946. "Treatment com- 
prises two-stage crushing, ball-mill grinding in closed circuit with 
mineral jig through classifier, and bulk flotation. Other small pro- 
ducers were the Belisle Bros., Slide and New Dominion mines, and 
the Butterfly property. | 

Upper San Miguel District—The Upper San Miguel district, with 
an output of 38,155 ounces of gold in 1947, ranked second among 
Colorado districts in gold production. Telluride Mines, Inc., oper- 
ating the Smuggler-Union and Montana groups of mines and the 
company 550-ton mill, was the leading district producer of gold. 
Part of the company gold output was recovered by amalgamating 
concentrates from jigs in the ball mill-classifier circuit, and part was 
recovered in iron, lead, copper, and zinc concentrates shipped to 
smelters. The company, accelerating underground development, 
drove 384 feet of raises, 5,046 feet of drifts, and 1,639 feet of tunnel 
during the year. | 

The production of the Idarado Mining Co. came from claims in 
San Miguel County, although the property is developed and worked 
through the 12,000-foot Treasury tunnel, with its portal in Ouray 
County. During 1947 the Idarado Mining Co. operated its Treasury 
Tunnel-Black Bear group continuously. In mining and further 
developing the property, the company drove 2,229 feet of drifts, and 
1,590 feet of raises and diamond-drilled 1,453 feet during the year. 
Additions were made to mill buildings, and equipment was purchased 
to expand the daily mill capacity from 300 tons to 500 tons. The 
mill products were gold-silver amalgam (recovered mostly from gold 
jig concentrate), flotation copper-gold-silver concentrate, lead-silver- 
gold-copper concentrate, and zinc coricentrate. 

In 1947 Alta Mines, Inc., operated the Alta-St. Louis mine from 
January through October and from December 16 to 31. Mine devel- 
opment included 2,000 feet of drifts. "The ore was concentrated by 
gravity and flotation in the company mill (daily capacity, 140 tons 
at end of 1947). The Tomboy Gold Mines, Inc,. shipped some zinc- 
lead-silver ore to the American No. 1 custom mill at Ouray. 


SUMMIT COUNTY 


Breckenridge District.—' The Country Boy mine, operated by the 
Garvie London Gold Mining Co., was the leading district producer 
in 1947. The mine is opened by a 1,434-foot adit. Development 
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during the year comprised 434 feet of drifts, 548 feet of cross cut, 
and 1,176 feet of raises. The ore, containing zinc as the chief metal, 
with some gold, silver, lead, and copper, was shipped to the Resurrec- 
tion mill at Leadville. The Wellington mine was worked by Kaiser 
& Davenport from January 1 to September 27 and by Davenport & 
Cox from October 8 to December 20. Ore output was 701 tons 
averaging 2.4 ounces of silver and 0.044 ounce of gold per ton, 14.7 
percent zinc, and 7.5 percent lead. F. P. Lilly and T. C. Moran 
shipped 1,594 tons of zinc-silver ore from the Sally Barber mine. 
Other producers included the Briar Rose (dump), Carbonate, Fre- 
donia, Jessie, Jumbo, Minnie B, Monte Christo, and Morning Star. 
Placer gold worth $1,376 was recovered by a dragline dredge that 
operated 2 months on the Louis D placer and handled about 28,000 
cubic yards of gravel. At the Sisler placer 11,152 cubic yards of 
gravel, moved by hydraulicking, yielded $1,031 in placer gold. 

Green Mountain District.—The Big Four mine produced 525 tons 
of 70.7-ounce silver ore carrying some gold, lead, and copper. 

Montezuma District.—The Florado Mining Co. operated the Pinnacle 
lead-silver mine and 100-ton flotation mill about 8 months in 1947. 
Max L. Bunker worked the Ida Belle mine under split-check lease 
with Ulibarri & Jeffrey from Jure through December and shipped 
791 tons of lead-silyer-zinc ore. The Summit Mining € Milling Co. 
60-ton flotation mill treated 347 tons of zinc-lead-silver ore from the 
leased Silver King mine. Other district producers comprised the 
Bullion, Clara, Cross, New York, Quail and Revenue mines. 

Ten Mile (Kokomo, Robinson) District.—The American Smelting 
& Refining Co. Kokomo unit (Lucky Strike group, Victory, and Wilson 
mines) was the largest producer of zinc, lead, silver, gold, and copper 
in Summit County in 1947. All the ore produced, except minor ton- 
nages of high-grade ore sent direct to the Leadville smelter, was 
trucked to the company Leadville milling unit for concentration. 
The Wilfley Leasing Co., operating the Wilfley mine, shipped to the 
Resurrection mill at Leadville 3,946 tons of ore averaging 3.8 ounces 
of silver and 0.62 ounce of gold per ton, 15.5 percent zinc, and 1.7 
percent lead. The Clark Mackey Development Co. operating the 
Snowbank mine, the Kokomo-Kimberly Mines, Inc., (Kimberly 
property) and the Colonel Sellers Tunnel Leasing Co. shipped sub- 
stantial tonnages of ore. Other small producers were the Cove 
Springs, Yukon, and Zulu King properties. 


TELLER COUNTY 


. Cripple Creek District.— The Cripple Creek district, major gold- 
producing district in Colorado, produced 35 percent of the State 
total gold output in 1947—the same percentage as in 1941, the last 
full year of production before wartime restrictions, which lasted until 
July 1, 1945, were placed on gold mining. The bulk of the output 
in 1947 came from mines and dumps worked by the Golden Cycle 
Corp., the Cresson Consolidated Gold Mining € Milling Co., the 
United Gold Mines Co., and lessees on the Stratton Estate. The 
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entire district output of ore was treated in the Golden Cycle mill 
(see El Paso County). 

Operations of the Golden Cycle Corp. are described in the following 
abstract from the company annual report to stockholders: 


Golden Cycle Mill.—Although total ore tonnage treated in 1947 was greater 
than in 1946, the average value per ton ($5.95) was 48 cents less and was the 
lowest in the mill’s history. Owing to a shortage of mine ore from the Cripple 
Creek district, in order for the mill to operate at near capacity, it was necessary 
to treat a large tonnage of dump ore. Dump ore handled totaled 314,200 tons, 
with an average per ton gross value of approximately $3.00. Of the total mine 
and dump ore handled (420,026 tons), 55 percent (232,400 tons) was treated in 
the flotation plant. Concentrates were mixed with higher-grade mine ores and 
treated by roasting. Operating costs for the year were reduced to an all-time 
low. Basic wage rates were increased August 1, raising costs which were offset 
somewhat by further mechanization and betterments in over-all efficiency. Ore 
treated per 8-hour man-shift in 1947 was 16.7 tons compared with 13.0 tons in 1946. 

Metal Mining Operations.—During 1947 Cripple Creek mines and dumps 
shipped to the Golden Cycle mill a total of 413,263 tons of ore, with an aggregate 
total gross value of $2,430,843. The Golden Cycle Corp., produced 75,613 tons 
of ore, with a total gross value of $699,801. Besides this tonnage, the corpora-. 
tion shipped as lessee 235,071 tons of dump ore, with a total gross value of $695,065. 

Production of the Ajax mine (company and lessees) was 20,209 tons of ore, 
with a total gross value of $496,152. A total of 1,986 feet of drifts, crosscuts, 
and raises were driven, and some new ore bodies were opened. The development 
included a raise from the Carlton drainage tunnel to the bottom of the Ajax 
shaft. The raise will be enlarged, and when completed the Ajax shaft will be 
about 3,000 feet deep at the tunnel level. 

At the Anchoria Leland mine five sets of split-check lessees shipped 3,905 
tons of ore, with a total gross value of $63,909. A total of 1,295 feet of drifts, 
crosscuts, and raises were driven. | 

e re at the Index mine shipped 389 tons of dump ore, with a gross value 
of $1,533. 


The Cresson mine of the Cresson Consolidated Gold Mining & 
Milling Co. was worked throughout 1947 by the company and split- 
check lessees. Mine development on both company and lessee ac- 
count totaled 2,787 feet of drifts and crosscuts and 1,040 feet of 
raises and winzes during the year. The company erected a new store- 
room and a combination blacksmith, steel, and welding shop, com- 

leting construction work necessary to restore surface plant buildings 
ost in the cave-in that occurred in 1946. Other data abstracted from 
the annual company report to stockholders for the calendar year 
1947 follow. 


Since the Carlton drainage tunnel was completed the company has planned 
to drive a lateral from the tunnel to drain the Cresson mine. Driving on the 
Carlton tunnel level from. the bottom of the Portland No. 2 shaft of the United 
Gold Mines Co. into Cresson ground has begun. This lateral will be about 
4,000 feet in length and when completed should drain the Cresson mine to the 
level o! Ga Carlton tunnel approximately 700 feet below the present Cresson 
water level. | 
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Production of Cresson Consolidated Gold Mining & Milling Co., 1903-1947 


; Dry short Gross  |Freight and 
Period tons value! | treatment | Net value 
1008-1040... cento ues AA A a E t 3, 235, 332 |$46, 671, 057 |$15, 427, 554 | $31, 243, 503 ` 
1947: 
Company EE 14, 921 86, 715 47,190 39, 585 
Li@SSCC OO cocinada tre daa 33, 072 468, 384 170, 523 297,861 
iim EES 3, 283, 325 | 47, 226, 216 | 15, 645, 267 | 31, 580, 949 
Royalties Average 
: Amount Average 
Period e paid | EZ |net value| Dividends 
pany lessees per ton per ton 
SO eer couse MM ULULU (2) (2) $14. 43 $9.66 | $13, 564, 673 
1947: 
Aoi A A A A 5. 82 2.65 AA 
Lessee ore. germano | $155, 911 | $141, 950 14. 16 UN AAA 
1903-1947) EE (2) (2) 14. 38 9. 62 | 3 13, 564, 673 


1 Settlement value. 
? Figure not available for publication. 
3 Represents 28.72 percent of gross value and 42.95 percent of net value. 


Data abstracted from the annual report of the United Gold Mines 
Co. tor the year ended December 31, 1947, follow: 

Net profit for 1947 was $528 compared with a net loss in 1946 of $62,007. 
Taxes of all kinds were $16,351 in 1947 and $11,427 in 1946. It has been impos- 


sible yet to secure the number of lessees necessary to operate the company 
properties successfully. 


Production of company ore by United Gold Mines Co. in 1947 


Company | Average 


Mine Net tons Bethea ore cash | gross value 

receipts per ton 1 
AAA A A a 665 $3, 094 $937 $4. 65 
Portland. 2 20b A A A 118 560 189 4.74 
E] RI A A A 241, 674 749, 686 85, 173 3.10 
A A ERES Ea I 242, 457 753, 340 86, 299 3.11 


1 Gross value calculated at settlement value. 


Production of lessee ore of United Gold Mines Co. in 1947 


Average 
Royal- 
Gross : Lessees’ OSS 
Group Net tons | Jue 1 ties re- | receipts Salue 
l per ton ! 
Sketch d EE 12,306 | $105,046 | $21,475 | $32,755 $8. 54 
Rose e EE 531 3, 178 169 1, 049 5. 99 
FOE cad daa 3, 623 88, 760 34, 723 33, 727 24. 50 
RUE occiso 2, 891 27, 60 2, 563 11, 395 9. 55 
19,351 | 224, 589 58, 930 78, 926 11. 60 


1 Settlement value. 
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Production of properties of United Gold Mines Co. before and after organization 
of the company (May 15, 1902) to December 31, 1947 


Gross 

Net tons value ! 
Ore mined before consolidation. ..................... . c LLL c lc ll LL Ll lll. 26, 310 $456, 806 
Production under operation of United Gold Mines Co........................... 3,030,377 | 27,794, 471 
T'otal to.De6:31; LEE 3,056, 687 | 28,251,277 


1 Settlement value. 


The producing mines on the Stratton estate were the Orpha May 
and Proper, operated by lessees throughout 1947, and the Logan, 
operated by a lessee 5% months. Output from the three mines 
totaled 2,069 tons of ore with an average value of $15.91 a ton. Otber 
mines and dumps producing substantial quantities of gold, in approxi- 
mate order of output, were the Joe Dandy (mine and dump), Free 
Coinage, Tenderfoot (Markley), Acacia, El Paso (dump), Empire 
Lee, School Section 16 (dump), Le Clair, Gold King, Strong and Mary 
Cashen (Front Range), and Rittenhouse. El Paso Mines, Inc., 
continued until November 22, 1947, its development and exploration 
campaign begun in January 1946 ona large group of claims on Beacon 
Hill. Work in 1947 included 7,834 feet or drifts and 3,828 feet of 
diamond drilling. 


trate 


East of the Mississippi River 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) I 
By SAMUEL A. GUSTAVSON 


GENERAL SUMMARY 


RODUCTION of copper, lead, and zinc from mines in States east 
P of the Mississippi River was relatively steady throughout 1947. 

The ending of the Premium Price Plan on June 30, 1947, caused 
several operators in Northern Illinois and Wisconsin to cease mining; 
but, in general, output from mines in other States in the region was 
not seriously affected. Substantial increases in the market price of 
the base metals softened the effect of ending the Premium Price Plan. 
Since 1943, nearly all gold and silver in States east of the Mississippi 
River has been recovered as a byproduct of base-metal mining. 

During 1947 the total production from the region, in terms of 
recoverable metal, was 1,997 fine ounces of gold, 137,780 fine ounces 
of silver, 36,875 short tons of copper, 9,026 short tons of lead, and 
181,792 short tons of zinc. These figures compare with 1946 outputs 
- of 1,432 ounces of gold, 79,266 ounces of silver, 34,513 tons of copper, 
11,127 tons of lead, and 161,876 tons of zinc. 

All tonnage figures are short tons and “dry weight"; that is, they 
do not include moisture. 

The value of the metal production herein reported, except that of 
zinc in New Jersey, has been calculated at the prices in the following 
table. The value of the New Jersey output is the total value of the 
zinc recoverable as metal and oxide after freight, haulage, smelting, 
and manufacturing charges are added. 


Prices of gold, silver, copper, lead, and zine, 1948-47 


| Gold ! Silver ? Copper ? Lead 3 Zinc 3 
Year (per fine (per fine per (per (per 

ounce) ounce) pound) pound) pound) 
Är EE $35. 00 $0. 711+ $0. 130 $0. 075 $0. 108 
TC WEE 35. 00 711+ . 135 . 080 . 114 
Eeer ee ens dE LUE. 35. 00 . 7114- . 135 . 086 . 115 
Är EE MA 35. 00 . 808 162 . 109 122 
rc pr P a RM eae 35 , 905 210 . 144 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-]- ($20.671835) per fine ounce. 
"i Yd buying price for newly mined silver, 1943 to June 30, 1946: $0.71111111; July 1, 1946 to Dec. 31, 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 


Annual figures for the 5 years ended with 1947 are given in the 
accompanying table. The figures for tonnage of ore sold or treated 
1 The chapters in the Minerals Yearbook—Mineral Resources series titled “Eastern States—Gold, Silver, 
Copper, Lead, and Zinc," and “Central States—Silver, Copper, Lead, and Zinc" have not been continued 


in the 1947 volume. This chapter and a chapter titled, "Missouri, Oklahoma, Kansas, and Arkansas— 
Silver, Copper, Lead, and Zinc,” initiated with this volume, have replaced those chapters. 
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1915 a 1925 1935 1945 


FIGURE 1.—Value of mine production of zinc and copper and total value of gold, silver, copper, lead, and 
zinc in States east of the Mississippi River, 1906-47. 


do not include magnetite ore containing pyrite and chalcopyrite, 
from which copper, gold, and silver were recovered as byproducts. 


Mine production of gold, silver, copper, lead, and zinc in States east of the 
Mississippi River in 1943-47, in terms of recovered metals 


Mines pro- Material sold or Gold (lode and | Silver (lode and 
ducing treated!  - placer) ? placer) 
Year SS UCET 
Crude ore |Old tailings} Fine Fine 

Lode | Placer (short tons)| (short tons) | ounces Value ounces Value 
1943 EE 131 3 | 7,059,203 | 2,226,071 | 2,878 | $100,730 | 178,761 |$127, 119 
1944 | Ser ee eto, 123 2 7, 162, 687 3, 256, 812 2, 595 90, 825 180, 661 | 128, 470 
1945. o 111 |... 6, 335, 831 | 3,820,946 | 1,857 | 64,995 | 106,044 | 75,409 
E AA A 108 5 5, 463, 610 3, 763, 871 1, 432 50, 120 79, 266 64, 047 
EE 120 ticos 6, 293,007 | 3,411,070 | 1,997 69,895 | 137,780 | 124, 691 


See footnotes at end of tuble. 


EASTERN STATES—GOLD, SILVER, COPPER, LEAD, AND ZINC 1379 


Mine production of gold, silver, copper, lead, and zinc in States east of the 
Mississippi River in 1943-47, in terms of recovered metals—Continued 


Copper Lead Zine 
Year Total 
EE A, EE ER value 
Pounds Value Pounds Value Pounds Value 

TOM EEN 122, 018, 000 |$15, 862, 340 | 16, 092, 000 lei 206, 900 | 440, 804, 000 $43, 797, 726 |$61, 094, 815 
1944 114, 940, 000 | 15, 516, 900 | 19, 644,000 | 1, 571, 520 | 398, 958, 000 | 41, 256,192 | 58, 563, 907 
1046 oo ca 85, 712, 000 | 11, 571,120 | 20, 138, 000 | 1, 731, 868 | 360, 644, 000 | 37,052, 932 | 50, 496, 324 
1946. 0... 69, 026, 000 | 11, 182, 212 | 22, 254,000 | 2, 425, 686 | 323, 752, 000 | 35, 472, 314 | 49, 194, 379 
a ana 73, 750, 000 | 15, 487, 500 | 18, 052, 000 | 2, 599, 488 | 363, 584, 000 | 42, 810, 934 | 61, 092, 508 


1 Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania. 
2 Includes placer gold as follows: 1943, 12 ounces; 1944, 5 ounces; 1945, none; 1946, 22 ounces; 1947, none. 


Mine production of gold, silver, copper, lead, and zinc in States east of the Mis- 
sissippi River, 1906-47, in terms of recoverable metal 


Gold Silver Copper Lead Zinc 

(fine (fine (short (short (short 

ounces) ounces) tons) tons) tons) 
A A aa 11, 452 311, 310 121, 761 (1) 70, 641 
Var aa 11, 605 388, 380 119, 037 4, 342 81,771 
OOS 6 ses thee OA EE 12, 536 309, 276 121, 584 4, 482 88, 137 
2000. uo IN id he e 7, 544 354, 353 127, 245 3, 919 105, 485 
O A 8, 975 424, 201 120, 303 4,825 96, 652 
Lt 1 EE 7, 710 608, 422 119, 723 | | 4, 627 102, 354 
NO i hae A ers a aah Ee 10, 763 629, 707 118, 702 4, 158 116, 762 
re 8, 017 409, 928 77, 909 3, 566 , 564 
kr E EE EE 8, 397 516, 355 91, 955 2, 304 129, 715 
A A E AE 10, 848 692, 342 142, 028 3, 789 185, 630 
DG cad SF A eee NAAA AN 3, 114 822, 647 145, 398 4, 937 206, 422 
1|?) kr aR a EDIT MES TEN 1, 414 802, 187 136, 886 8, 856 221, 241 
1018. ucl c dc use ei smi ILS , 122, 326 9, 304 182, 251 
rr Ar EE ee ee ee nri s 341 550, 560 97, 711 8,357 168, 472 
W020 EEN 412 590, 565 85, 917 6, 325 135, 396 
TOOT MOERS 481 410, 864 50, ], 713 73, 747 
1 dE EE Ee 620 463, 950 68, 594 : 108, 259 
19253 A o oi ee A D AE UN 577 340, 966 79, 396 3, 418 114, 337 
DI DEE e 800 236, 900 77, 556 5, 105 123, 105 
O a a da 1, 965 248, 727 87, 991 5, 707 136, 790 
1020. A SAA RAE 694 | 214,771 98, 474 5, 509 134, 813 
Er AN ent ene ae 826 183, 004 99, 933 4, 878 152, 302 
DIEN 1, 698 122, 819 104, 001 7, 946 162, 571 
1929 AA A E 1, 780 136, 155 110, 224 8, 602 171, 565 
Är |) AAA A A EN 2, 256 133, 207 103, 807 10, 253 180, 811 
Lt A EE 1, 153 66, 686 70, 703 9, 131 166, 785 
1992 EE 1, 057 101, 893 32, 634 5, 401 124, 336 
bos chit oes ee ae ee EEN 2,010 181, 177 30, 240 4,072 133, 656 
ES 6, 705 105, 332 34, 275 4, 003 157, 385 
A E oe! tas 9, 491 91, 341 42, 461 5, 836 167, 310 
OSG MACC AO IN 10, 377 85, 130 59, 438 7, 244 170, 104 
A IA ees 10, 732 133, 214 59, 686 6, 905 196, 561 
pits. EE 19, 928 189, 155 57, 283 8, 496 174, 896 
a E o Vtt BEE 17, 414 196, 636 54, 633 7, 067 188, 102 
MOA oso ic ee ia hee ee a eee 18, 456 196, 248 57, 943 7, 144 190, 681 
194]. 2. o gir eee ee een EEN 21, 982 187, 187 60, 006 9, 396 207, 173 
AAA EE eee ee 14, 699 167, 085 59, 881 7, 929 219, 031 
1943 AM eet eee ee E ERR 2, 878 178, 761 61, 009 8, 046 220, 402 
A cu Sen ose 2, 595 180, 661 57, 470 9, 822 199, 479 
A E EE ETET 1, 857 106, 044 42, 856 10, 069 180, 322 
A AI PER 1, 432 79, 266 34, 513 11, 127 161,876 
Irati IE ARE a tod Ries o 1, 997 137, 780 36, 875 9, 026 181, 792 


1 Data not available. 
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Gold.—Gold produced from mines in States east of the Mississippi 
is chiefly recovered as a byproduct, the Calhoun gold mine in Georgia 
being the only mine operated primarily to recover gold in 1947. 
All other gold was recovered as a byproduct from magnetite-pyrite- 
chalcopyrite ore from the Cornwall mine, Lebanon County, Pa.; 
copper ore from the Elizabeth mine, Orange County, Vt.; and copper- 
iron-zinc ore from the Tennessee Copper Co. mines, Polk County, 
Tenn. Total gold production, in terms of recoverable metal from 
mines in this region, was 1,997 fine ounces in 1947 compared with 
1,432 fine ounces in 1946. No placer gold was reported in 1947. 
Output of gold in the Southern Appalachian States from 1799 to 1947 
is estimated as follows: | 


Mine production of gold in the Southern Appalachian States, 1799—1947 


: Fine : Fine 
State Period eines Value State Period ounces Value 
Alabama............. 1830-1947} 49, 495 $1,198,985 || Tennessee..........- 1831-1047, 21,208, $492,010 
Georgia ----------- 1830-1947, 870, 623 18, 087, 652 || Virginia. ............ 1828-1947, 167, 558| 3, 577, 509 
Maryland........... (1)-1947 6,102! 163,94 —— 
North Carolina. -....- 1799-1947 1, 164, 588 24, 327, 843 Total... 1799-1947; 2, 598, 435/55, 410, 064 
South Carolina...... 1820-1947) 318, 801, 7, 562, 125 


1 Year of first production not recorded; no production since 1939. 


Silver.—Output of recoverable silver from mines in States east of 
the Mississippi totaled 137,780 fine ounces in 1947 compared with 
79,266 fine ounces in 1946; all was byproduct. Illinois zinc-lead- 
fluorspar and lead-fluorspar ores accounted for 1,790 fine ounces in 
1947; Michigan copper ore, 3,089; New York zinc-lead ores, 22,409 
fine ounces; Tennessee copper-iron-zinc ores, 79,147 fine ounces; 
Vermont copper ores, 21,469 fine ounces; Pennsylvania iron-magne- 
tite-pyrite-chalcopyrite ore, 9,863 fine ounces; and Georgia gold ores, 
13 fine ounces. 

Copper.—Production of copper in States east of the Mississippi 
totaled 73,750,000 pounds in 1947 compared with 69,026,000 pounds 
in 1946, an increase of 7 percent. "The value in 1947 was $15,487,500 
compared with $11,182,212, in 1946, an increase of 39 percent. "The 
States producing copper were (in order of output) Michigan, Tennes- 
see, Pennsylvania, Vermont, and Virginia. 

Lead.—Lead is produced in States east of the Mississippi River 
chiefly as & byproduct or coproduct of zinc or fluorspar mining. In 
1947 production totaled 9,026 tons of recoverable metal valued at 
$2,599,488 compared with 11,127 tons valued at $2,425,686 in 1946, 
a decrease of 19 percent in quantity but an increase of 7 percent in 
value. 'The Austinville mine in Virginia was the largest single pro- 
ducer in the region, followed by the Balmat mine, New York; together 
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these mines accounted for 57 percent of the region’s lead output in 
1947. Most of the decrease in the production of lead in 1947 from 
1946 can be attributed to the closing of small zinc-lead mines in the 
northern Illinois-Wisconsin district and a smaller output from mines 
in southern Illinois and the Austinville mine in Virginia. 

Zinc. —The output of zinc increased in all the producing States east 
of the Mississippi River except Virginia and Wisconsin. Production 
in 1947 was 181,792 tons of recoverable metal valued at $42,810,934, 
an increase of 12 percent in quantity and 21 percent in value over 1946. 

The ending of the Premium Price Plan on June 30, 1947, had very 
little effect on the major eastern producers, as the increase in market 
price compensated for the discontinued subsidies. Many mines in 
the Wisconsin and Northern lllinois area were receiving high pre- 
miums and closed when, or shortly after, the plan ceased. Of the 
total zinc produced in States east of the Mississippi River, mines in 
New Jersey contributed 42 percent; New York, 19 percent; Tennessee, 
17 percent; Virginia, 9 percent; Wisconsin, 7 percent; and Illinois and 
Kentucky together, 6 percent. 


MINING INDUSTRY 


In general the availability of labor improved in 1947 and there 
were virtually no work stoppages at any of the major operations. "The 
effect on mining of the ending of the Premium Price Plan on June 30, 
1947, was substantially offset by increasing market prices for the base 
metals, particularly lead and copper. Zinc mines in Wisconsin and 
Northern Illinois were those most affected by the ending of the plan. 
In these States three mills and several mines were closed. 

Considerable development and exploratory drilling were reported by 
operating companies, particularly in Wisconsin, Northern and South- 
ern Illinois, Kentucky, and Michigan. The New Jersey Zinc Co. of 
Pennsylvania planned to reopen its zinc mine in the Friedensville 
district near Bethlehem, Pa. There was virtually no activity in gold 
mining. 

ORE CLASSIFICATION 

Details of ore classification are given in the Gold and Silver chapter 

of this volume. 
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Ore sold or treated in States east of the Mississippi River in 1947, with content 
in terms of recovered metals 


Gold Silver : 
Ore (short Lead Zine 
Source (fine (fine | (pounds) | (pounds) | (pounds) 


Copper 


tons) ounces) | ounces) 


a a EES | A SS | i eS | eg | Seege | ee H cn ee 


Gold ore: (Georgia 130 76 13 hine essa | ge nen dece EE 
Total icine eee ek acid 130 76 ¡NAAA GE AA 
Copper ore: a 
Michigan. ...................- 5,129, 774 |.........- 3,089 | 48,368,000 |------------ļ------------ 
Tennessee...................- 1, 050, 810 303 | 79,147 125,372,000 |...........- (2) 
Vermont. accentu 145, 661 100 21, 460 Ch ef, GE A 
Virginia EE AAA A 10000 ee 
TOTAL. e tos eee 6, 326, 245 403 | 103,705 |473, 750,000 |............ (2) 
Magnetite-pyrite-chalcopyrite m M 
ore: Pennsylvania.............. (5) 1, 518 9, 863 (D. A rM cete. 
OD OCA a i oe ea ee ine ier: (5) 1, 518 9, 863 CY Ngee E 
Lead ore: 
A 35, 594 ere dÜ io EEA 868, 000 94, 000 
Kentucky.--------------------- BUT beu md EE 176,000 |..........-- 
Tennessee. ................... 10 LT SERO AI AA 44, 000 |.........--- 
Ke d EE SE 40 [uan ms 1, 088, 000 94, 000 
Zinc ore: B 
CA A AAA PAE AA 4, 000 4, 901, 000 
New Jersey................... BOO ara A AS ICE NES 153, 742, 000 
New York... 114.905 EE AAA A ee wh ols 17, 340, 000 
Tennessee. ------------------- KOST G0 AS AAA AAA AA 2 62, 424, 000 
Wisconsin. ..................- SIS, DEI os ncs net eerte AA, 70, 000 8, 504, 000 
Total ee, 2:095 AA GE 74,000 |2 246, 911, 000 
Zinc-lead ore: 
E e fossa Sa oe cee ERI 213,199 |... 1750 uote sizes 3,778,000 | 15,151,000 
Kentucky. o te 18,0005] EE AM AA 252, 000 1, 016, 000 
New EEN 322,898 |.......... 22,409 |__._.-----_- 2, 092, 000 | 50, 892, 000 
ga: eom rc e 505,750 MAMA tet er EECH 7,606,000 | 33, 576, 000 
Wisconsin...................- | IRA. NOU | cna ns eee re 2, 262, 000 | 15,944, 000 
TOCA ce acce das | 1,245,754 |... 24,159 |... 16, 890, 000 | 116, 579, 000 
Grand total. 69, 704, 077 | 1, 997 | 137, 780 | 73, 750,000 | 18,052,000 | 363, 584, 000 


1 Datafor copper in Pennsylvania and Vermont included with Tennessee; Bureau of Mines not at liberty 
to publish separate figures. 
r 2 Zinc from copper ore included with that of zinc ore; Bureau of Mines not at liberty to publish separate 

gures. 

3 Mine water precipitates. 

4 Includes copper produced in Pennsylvania from magnetite-pyrite-chalcopyrite ore. 

5 Bureau of Mines not at liberty to publish separate figures for ore. 

6 Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania. 


METALLURGIC INDUSTRY 


Most of the ore mined in States east of the Mississippi River is 
concentrated. in mills at or near the mines before it is shipped to 
smelters, refineries, or oxide plants. Of the 9,704,077 tons of ore and 
tailings mined in 1947 (exclusive of pyrite ore from Pennsylvania), 
only 16,420 tons were shipped for direct smelting. All ore mined in 
Pennsylvania was concentrated. Comparable figures for 1946 show 
that of the 9,227,481 tons of ore mined, 125,240 tons were shipped for 
direct smelting. In 1947, 130 tons of gold ore was treated by amal- 
gamation and none by cyanidation; amalgamation and cyanidation 
mills had been idle in 1946. 
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The methods of treatment used in the mills and other operating 
details, including the tonnage and grade of concentrates produced by 
some of the mills, are given in the Review by States that follows. 

Active smelters and refineries in the States east of the Mississippi 
River that treated primary materials include copper plants at Hubbell, 
Mich., Carteret, N. J., Laurel Hill, N. Y., Copperhill, Tenn., Balti- 
more, Md., and Barber, N. d.; lead plants at Barber, N. J., East 
Chicago, Ind. , and Federal, Ill. ; -and zinc plants at Hillsboro, Fairmont 
City, Danville, LaSalle, East St. Louis, and Depue, Ill. ; Donora, 
Langeloth, Palmerton, and Josephtown, Pa.; - Columbus, Ohio; and 
Meadowbrook, W. Va. 

In the latter part of the year the American Metal Co. began to 
dismantle its zinc smelter at Langeloth, and the Hegeler Zinc Co. 
abandoned operation of its retort smelter at Danville, Ill. 


REVIEW BY STATES 
GEORGIA 


The Calhoun gold mine in Lumpkin County was operated by the 
Calhoun Mines, Ine., for a short time in 1947. It was the only non- 
ferrous metal mine in operation in the State during the year. Produc- 
tion totaled 76 fine ounces of gold and 13 fine ounces of silver. 


ILLINOIS 


In Illinois in 1947 the production of zinc, in terms of recoverable 
metal, was 10,073 short tons, an increase of 1,275 tons over that of 
1946. The production of silver and lead decreased. In terms of 
recoverable metal, 1,790 fine ounces of silver and 2,325 tons of lead 
were produced, compared with 2,302 fine ounces of silver and 3,865 
tons of lead in 1946. 

During the year the Hegeler Zinc Co. suspended operations at its 
retort smelter at Danville, Ill., but continued its zinc rolling mill. 

Drilling by the Bureau of Mines in 1944 and 1945 on the J. J. 
Shelby and H. McGuire properties, Pope County, failed to show any 
economic minerals other than traces of fluorite and minute quantities 
of sphalerite.? 

Northern Illinois. —Production from the eight mines operated during 
1947 in Northern Illinois totaled 139,389 short tons of zinc, zinc-lead, 
and lead ores from which 8,209 tons of zinc concentrates containing 
5,134 tons of zinc and 871 tons of lead concentrates containing 652 
tons of lead were made. "The Vinegar Hill Zinc Co. also treated zinc- 
lead ore, from mines in Northern Illinois and Wisconsin, that had 
been stock-piled by the Office of Metals Reserve during 1942-46 
and not previously credited as production in Minerals Yearbook. 


3 Bishop, O. M., Fluorite and Zinc on the J. J. Shelby and H. McGuire Properties, Pope County, M.: 
Bureau of Mines Rept. of Investigations 4048, 1947, 9 pp. 
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Mine production of gold, silver, copper, lead, and zinc in States east of the 
Mississippi River in 1947, by States, in terms of recovered metals 


Mines produc- Gold Silver (all lode) 
Ing 
Y Oreand 
State ! tailings Fine ounces . 
(shot |_________| Total Fine Value 
Lode | Placer tons) value | ounces 


Lode | Placer 


EC i uoce Leones desu artos 1 76 BEEN $2, 660 13 $12 
¡UT CARA A 23 |... 2 319, 103 scan cima cc loe 1,750 1, 620 
Kentucky coses KEEN 1:19. 800 EA A E PA ee aeees 
Michigan... KSE RER 61906778 DEE E EE 3, 089 2, 796 
New Jersey...--..-.-.-.----.-- E52 405 067 25 A A EAN EIA 
New York_ > EN AE 437.808 EE, VE loose ta 22, 409 | 20, 280 
Pennsylvania... Dr EE 3) 1518 beeen 53, 130 9, 863 8, 926 
Tennessee..................... 13 |........ 2, 148, 880 303 |.......- 10, 605 79,147 | 71,628 

ermont. --------------------- | MEE 145, 661 100 |........ S 21,469 | 19, 
Virginie EE 7 A 505.050 e A E GE, E 
WASCOUSIN -------------------- 52 NEE 408,010 AN A E A GE 
Total: 1947. E (8 EEN 39,704,077 | 1,997 |.......- 69,895 | 137,780 | 124,691 
1946 2 52: 222 108 5 |39,227,481 | 1,410 22 | 50,120 | 79,266 | 64,047 

Copper Lead Zinc 
State! A a a I MEI Total 
value 
Pounds Value Pounds Value Pounds Value 

E E EIA ERA ES EE, AI AA $2, 672 
IM EE EA 4,650,000 | $669, 600 | 20, 146,000 | $2, 437,666 | 3, 108, 886 
Kentucky... O EE 428, 000 61,632 | 1,016, 000 122, 936 184, 568 
Michigan........ 48, 368, 000 1$10, 157,280 A LL LL. A A 10, 160, 076 
New e, PA descende EE WEE 153, 742, 000 |417, 420, 052 | 4 17, 420, 052 
New Y OPK A chests dete ed 2, 992, 000 430, 848 | 68, 232,000 | 8, 256, 072 8, 707, 200 
Pennsylvania.... (5) (OMM CERE eure eke AAA, E EEN § 62, 056 
Tennessee....-.-- 25, 372,000 | 5,328, 120 44, 000 6, 336 | 62, 424,000 | 7, 553, 304 | 5 12, 969, 993 
Vermont....... d (5) o HE ARI AAA tee Me re EOM. 5 22, 929 
Virginia.......... 10, 000 2,100 | 7,606, 000 1, 095, 264 | 33,576,000 | 4,062, 696 5, 160, 060 
Wisconsini- IA, EE, sence sence 2, 332, 000 335, 808 | 24, 448,000 | 2,958, 208 3, 294, 016 


ES | ——— áá—À | — á—— ——— | EE, | ES |S E BÀ 


Total: 1947.| 73, 750,000 | 15, 487, 500 | 18,052,000 | 2,599,488 |363, 584, 000 | 42,810,934 | 61,092, 508 
1946.| 69,026,000 | 11,182,212 | 22,254,000 | 2, 425, 686 |323, 752, 000 | 35, 472,314 | 49, 194, 379 


1 Total for 1946 includes 1 ounce of placer gold ($35) from Alabama; no production in Alabama in 1947. 

2 Excludes lead-bearing material mined with fluorspar and from which some lead was recovered as a by- 
product of the mining and milling of the fluorspar. 

3 Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania, from which gold, silver, and copper are 
recovered; Bureau of Mines not at liberty to publish figures for ore and copper separately. 

4 Estimated smelting value of recoverable zinc content of ore after freight, haulage, smelting, and manufac- 
turing charges are added. ; 

5 Data for copper in Pennsylvania and Vermont included with Tennessee; Bureau of Mines not at liberty 
to publish separate figures. 


The quantity of stock-piled ore milled during 1947 by the Vinegar 

Hill Zine Co. and credited to Northern Illinois was 3,374 short tons, 

from which 418 tons of zinc concentrates containing 259 tons of zinc 

and 16 tons of lead concentrates containing about 12 tons of lead 

were made. The accompanying table shows the total quantity, 

SENG assay, and content of ore stock-piled from mines in Northern 
Inois. 
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Ore from Northern Illinois mines stock-piled by Office of 
Metals Reserve, 1942—46 


Average assay Gross metal content 
Crude ore |__ Em es 
Year (short | 
tons) Zinc (per- | Lead (per- | Zinc (short | Lead (short 
cent) cent tons) tons) 

hr EE 5, 865 11. 87 0. 53 696 31 

E eene LM ECT 1, 307 7. 57 12 H 
¿E DEN AAA ME IS SE E 
bt EE 436 4.48 3. 70 20 16 
EE 3, 800 5.21 55 198 21 
TE OLA 8 dee eh eel udin alas 11, 408 8. 88 61 1,013 70 
Milled in 1947 ees aa 3, 374 8. 39 44 283 15 


The larger mines operated during 1947, in order of production, 
were the Bautsch (largest producer of zinc in the State) and Gray 
mines of the Tri-State Zinc, Inc.; the Big Six (North Unity) mine, 
operated by the Big Six North Unity Mining Co.; Little Giant mine, 
operated by the Little Giant Mining Co.; the Bennett (South Unity) 
mine, operated by the Bennett Mining Co.; and the Eversoll Hutchings 
and Red Bird mines. Operations by the Big Six North Unity Mining 
Co. and the Bennett Mining Co. ceased with the ending of the Pre- 
mium Price Plan June 30, 1947. 

Southern Dlinois.—In 1947 the Ozark-Mahoning Co. operated its 
fluorspar-zinc-lead mines near Cave in Rock and a 320-ton flotation 
mill at Rosiclare. It was the largest producer of silver and lead and 
the second-largest producer of zinc in the State. Producing shafts 
in 1947 were the W. L. Davis-Deardorf, West Green, East Green, 
Mahoning mine shaft No. 3 and Deardorf No. 2. The company mill 
operated continuously throughout the year, treating company and 
custom ores from Illinois and Kentucky. Mill products were fluor- 
spar concentrates, zinc concentrates averaging 63.09 percent zinc, and 
lead concentrates averaging 70.86 percent lead. During 1947 the 
company installed additional equipment in the mill and began opera- 
tions at Deardorf No. 2 shaft 1n Illinois and the Goering mine near 
Salem, Ky. The Minerva Oil Co. operated its Minerva fluorspar- 
zinc mine and 200-ton flotation mill throughout the year. Mill 
changes were made to reduce dust and increase flotation capacity for 
fluorspar. In the mine, drill jumbos and an endless-tread tractor- 
mounted loading machine were placed in operation. The Blue 
Diggings, Argo Vein, and Good Hope No. 4 mines were operated 
during the year by the Fluorspar Division of the Aluminum Ore Co. 
through two shafts 700 feet deep; the ore is concentrated by heavy- 
media separation followed by flotation. Alco Lead Corp. mined lead 
ore at its Patrick open pit. The company operated its old jig mill 
from January 1 to April 30 and its newly completed flotation plant 


EASTERN STATES—GOLD, SILVER, COPPER, LEAD, AND ZINC 1387 


from September 1 to December 10. The Inland Steel Co. operated 
its Hillside fluorspar-lead mine and 100-ton mill. The mill operated 
from January 1 to September 5. The Rosiclare Lead & Fluorspar 
Mining Co. operated its Rosiclare mine. 


KENTUCKY 


Production of lead and zinc, chiefly a byproduct of. fluorspar 
mining, was, respectively, 214 and 508 short tons of recoverable 
metal in 1947 compared with 95 and 314 short tons in 1946. The 
principal producers were the Ozark-Mahoning Mining Co. operating 
the Mineral Ridge, Babb, and Goering mines. Operation of the 
Goering mine near Salem, Ky., began in 1947; its shaft is 132 feet deep. 
K. T. Dome Mining Syndicate operated its mine from January through 
October. The United States Coal & Coke Co. operated the Tabb 
No. 1 and produced byproduct zinc and lead concentrates in its 
fluorspar mill at Mexico, Ky. Other fluorspar producers shipped ` 
material containing zinc, lead, and fluorspar to the Ozark-Mahoning 
mill at Rosiclare, Ill. Small lots of lead concentrates from various 
mines were also sold. 

MICHIGAN 


Michigan mines produced 48,368,000 pounds of recoverable copper 
and 3,089 fine ounces of silver in 1947 compared with 43,326,000 
pounds of copper and no silver in 1946. A total of 1,962,258 tons 
of ore and 3,167,516 tons of tailings was treated during 1947. Opera- 
ting companies in 1947 include the Calumet & Hecla Consolidated 
Copper Co., Copper Range Co., Isle Royale Copper Co., and the 
Quincy Mining Co. 

The Calumet & Hecla Consolidated Copper Co. produced ore 
throughout the year from its Ahmeek, Douglass, Iroquois, North 
Kearsarge, Peninsula, Allouez, Centennial, and Seneca No. 2 mines, 
all of which was treated at the Ahmeek 6,000-ton concentration mill. 
The company Lake Linden reclamation plant operated from January 
1 to November 9, and its Tamarack reclamation plant the entire 
year. All concentrates were shipped to the company smelter at 
Hubbell. 

The Isle Royale Copper Co. operated its mine and mill throughout 
1947. The mill treated 316,195 tons of ore compared with 346,743 
tons in 1946. Concentrates are shipped to the Calumet & Hecla Co. 
smelter at Hubbell. 

The Copper a Co. operated throughout the year, producing 
copper from the Champion mine, the White Pine mine, and its 
tailings plant. Production from the White Pine was incidental 
to exploration and development. The company annual report to 
stockholders for 1947 states that: 


The exploration and development program at the White Pine property was 
carried on through July when all exploration work was discontinued. Twelve 
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surface holes were drilled during the year along the northern property line and 
on the northeast section of the ore body. Since 1937 a total of 139 diamond 
drill holes have been put down on the property. Final calculations of ore reserves 
have not been completed but preliminary estimates reviewed by Ira B. Joralemon 
indicate the following tonnage and copper content. 


ed 
Developed ore: Tons pounds 
Parting shale-------------------------------- 44, 720, 000 26. 0 
Total A A 94, 200, 000 21.4 
Probable ore: 
Parting shale-------------------------------- 62, 050, 000 25. 1 
Total ore__________________-__--_-_- RE 105, 410, 000 23. 0 
Combined developed and probable ore: g 
Parting abale pee eee ee 106, 770, 000 25. 3 
NR A Sa te eco ile 199, 610, 000 22. 3 


Furthermore the assays indicate that the ore body will average about 0.20 
ounce of silver per ton. 

The Quincy Mining Co. reclamation plant treated 1,098,405 tons 
of sand yielding 4,750,000 pounds of fine copper. 


NEW JERSEY 


Zinc recovered as metal or in oxide totaled 76,871 short tons in 
1947, an increase of 12,417 short tons over 1946. The chief reason 
for this increase was steady operations throughout the year. In 1946 
zinc mines in New Jersey were idle during a Ghat strike from June 17 
to August 17. The operating mines in both years were the Mine 
Hill at Franklin and the Sterling Hill at Ogdensburg, Sussex County. 
The commercial ore minerals comprise chiefly franklinite (zinc-iron- 
manganese oxide) and willemite (zinc silicate) but also include 
zincite (red oxide of zinc). In reduction of the ore the franklinite 
is removed from the crushed ore by magnetic separators, and the 
willemite and zincite are concentrated on jigs and tables. The 
concentrates are shipped to smelting and manufacturing plants at 
Palmerton, Pa. The franklinite is used in the manufacture of zinc 
oxide and spiegeleisen, and the willemite-zincite concentrate is 
smelted to produce high-grade slab zinc. | 

The value of the New Jersey output of zinc, presented earlier in 
this chapter, is the combined value of the zinc recoverable in both 
metal and oxide after freight, haulage, smelting, and manufacturing 
charges are added. 


NEW YORK 


New York 1947 production of silver, lead, and zinc increased 42, 
39, and 5 percent, respectively, over that of 1946. Silver output, all 
byproduct, was 22,409 fine ounces compared with 15,786 fine ounces 
in 1946. In terms of recoverable metal, lead production was 1,496 
short tons in 1947 compared with 1,073 short tons in 1946, and zinc 
production was 34,116 short tons in 1947 compared with 32,515 short 
tonsin 1946. "The producing mines were the Balmat and the Edwards, 
operated by the St. Joseph Lead Co., and the Hyatt, operated by the 
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Universal Exploration Co., in St. Lawrence County, east and south- 
east of Gouverneur. Ore from the Balmat mine contains zine, iron, 
and lead sulfides, with some silver associated with the lead; it is treated 
at the 1,200-ton Balmat flotation mill. Both the mine and mill were 
operated throughout the year. Development in the mine included 
1,223 feet of drifting and 19,933 feet of diamond drilling. A new 
primary and secondary crushing plant was built at the mill. An in- 
formation circular on diamond drilling blast holes at the Balmat mine 
was published ? by the Bureau of Mines. 

The Edwards mine (which yields a zinc ore) and its 600-ton mill 
also operated throughout the year. Development in the mine in- 
cluded 1,401 feet of drifting and 5,266 feet of diamond drilling. The 
zinc concentrates from both operations are sent to the company’s 
Josephtown, Pa., smelter, and the lead concentrates to the Hercu- 
laneum, Mo., smelter. The Hyatt mine and 200-ton flotation mill of 
the Universal Exploration Co. operated steadily throughout the year. 
Formerly only zinc concentrates were made from the ore, but in 1947 
lead concentrates also were recovered. Development at the mine in- 
cluded 185 feet of drifts and 6,180 feet of diamond drilling. 


PENNSYLVANIA 


Gold, silver, and copper are produced in Pennsylvania by treating 
magnetite-pyrite-chalcopyrite ore from the Cornwall mine of the 
Bethlehem Steel Co. in Lebanon County. Production of gold, silver, 
and copper in Pennsylvania increased in 1947 over 1946 by 32, 25, and 
27 percent, respectively. | 

Zinc smelters at Donora, Josephtown, and Palmerton treat most of 
the zinc concentrates produced in New York, Pennsylvania, and 
Tennessee, as well as large tonnages from other States and from foreign 
countries. 'The zinc smelter at Langeloth was closed in the latter 
part of the year. 


NORTH CAROLINA—SOUTH CAROLINA 


There was no production of gold, silver, copper, lead, or zinc from 
mines in North Carolina or South Carolina in 1947. 


TENNESSEE 


In 1947, 18 mines operated by 5 companies produced, in terms of 
recoverable metal, 303 fine ounces of gold, 79,147 fine ounces of silver, 
22 tons of lead, 31,212 tons of zinc, and & quantity of copper that was 
2 percent below that of 1946. In 1946, 14 mines operated by 6 com- 
panies produced 95 fine ounces of gold, 18,016 fine ounces of silver, 
125 tons of lead, 24,614 tons of zinc, and a tonnage of copper. 

The Tennessee Copper Co. operated the Burra Burra, Eureka, Boyd, 
Mary, and Calloway mines near Copperhill, Polk County. The 


3 Mosier, McHenry, Diamond drilling blast holes, Balmat mine, St. Lawrence County, N. Y.: Bureau 
of Mines Inf. Circ. 7408, 1947, 6 pp. 
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sulfide ore, containing iron, copper, and zinc and small quantities of 
gold and silver, was concentrated in the London and Isabella mills, 
which together have a daily capacity of 3,000 tons of ore. Three con- 
centrates are made—copper, iron, and zinc. During 1947 the mills 
were operated 6.5 days and 19.5 shifts per week. Copper concentrates 
and some crude ore used as a flux are reduced to blister copper in the 
company smelter at Copperhill; part of the blister copper is shipped 
to an electrolytic plant and the remainder is used to manufacture 
copper sulfate. Development in the mines in 1947 included sinking 
511 feet of shaft, driving 3,156 feet of drift, and diamond-drilling 
2,364 feet. 

The American Zinc Co. of Tennessee operated the Grasselli, Jar- 
nagin, and Mossy Creek mines in Jefferson County and the Mascot 
No. 2 and Graves mines in Knox County, and its 4,000-ton mill 
throughout 1947. Development in these mines was 1,551 feet of 
drifts, 17,292 feet of diamond drilling, and 837 feet of churn drilling 
in the Mascot No. 2; 1,235 feet of drifts, 6,251 feet of diamond drilling, 
and 14,883 feet of churn drilling in the Grasselli mine; 769 feet of 
drifts, 13,581 feet of diamond drilling, and 4,485 feet of churn drilling 
at Jarnagin; and 499 feet of drifts and 765 feet of diamond drilling at 
Mossy Creek. Concentrates were sent to plants of the American 
Steel & Wire Co., Donora, Pa.; American Zinc Oxide Co., Columbus, 
Ohio; and E. I. du Pont de Nemours & Co., New Castle, Pa. 

The Universal Exploration Co. operated the Davis-Bible group of 
claims and its 800-ton flotation mill near Jefferson City throughout 
the year. Development in the mine included 399 feet of shaft and 
1,436 feet of drift, 17,556 feet of diamond drilling and 4,146 feet of 
churn drilling. The zinc-ore mined is treated to recover zinc concen- 
trate averaging in 1947, 64.44 percent zinc. The concentrate was 
sold to American Steel & Wire Co., Donora, Pa. Some zinc-lead ore 
was produced by the Tennessee Zinc Co. from the Embree mine during 
the year. 


VERMONT 


The Vermont Copper Co. continued operations at its Elizabeth 
mine and 500-ton flotation mill in Orange County throughout 1947. 
The production of recoverable copper was about 25 percent less in 
1947. Gold and silver production also decreased. The ore minerals 
are chalcopyrite and pyrrhotite, carrying some silver and a little gold. 
The concentrates produced averaged 25.81 percent copper and 0.010 
ounce gold and 2.24 ounces silver per ton. The concentration ratio 
was about 15:1. 


VIRGINIA 


Virginia mines produced in terms of recoverable metal 5 tons of 
copper, 3,803 tons of lead, and 16,788 tons of zinc in 1947. In 1946, 
4,381 tons of lead, 16,905 tons of zinc, and no copper were produced. 

The Austinville zinc-lead mine operated continuously during 1947: 
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the ore is treated in a 2,000-ton flotation mill at the mine. The 
Toncrae Mining Co. produced a small quantity of copper from its 
leaching operation at the Toncrae mine in Floyd County. 


WISCONSIN 


Production of both lead and zinc from mines in Wisconsin decreased 
in 1947 from that of 1946. Total production of these two metals in 
terms of quantities recoverable and including ore milled from the 
Government stock pile was 1,166 short tons of lead and 12,224 short 
tons of zinc. In 1946 production was 1,588 short tons of lead and 
14,276 short tons of zinc. The Vinegar Hill Zinc Co. custom flota- 
tion mill at Cuba City—principal producer of concentrates in the 
district—maintained a steady production rate throughout the year 
by treating ore from the Office of Metals Reserve stock pile after 
shipments from the mines decreased. The metal output from the 
stock-piled ore has been credited to the year in which the ore is milled, 
regardless of when mined. Other Wisconsin mills making finished 
concentrates were the Dodgeville Mining Co., W. E. Faithorn, and 
Inland Lead & Zinc Co. (Coker) mine mills; and the Chestnut Hill 
Zinc Co. and Northwest Zinc Co. tailing mills. Mills of the Dodge- 
ville Mining Co. and the Chestnut Hill Zinc Co. operated through- 
out the year; the other three were closed soon after the Premium Price 
Plan expired, on June 30, 1947. 

The principal Wisconsin shippers to the Vinegar Hill mill in 1947 
(many of which shut down when the Premium Price Plan expired or 
soon thereafter) included the following mining companies: Alderson, 
C. F. & H. (Mulcahy mine), Consolidated, Cuba (Andrews), Deuce 
(New Harty, Deuce No. 2), D. H. & S., Double Dick, Hofer (Boyle, 
DeRocher), Kittoe, Little Benny (Monroe, Penna Benton), Little 
Giant, Little Grant (Arensdorf & Murray), Meloy & Baker (Craw- 
hall), Miflen (Defense), Murray and Richards (James), Harold 
Reinke Partnership (Federal), Virgil Chadwick Partnership, and 
Whitechurch & Farr (Little Mullen mine). 

During the period 1942-46 the Metals Reserve Company (and its 
successor, the Office of Metals Reserve) purchased and stock-piled in 
Wisconsin some of the crude ore mined in Northern Illinois and Wis- 
consin. Material stock-piled from mines in northern Illinois is shown 
in the section of this chapter on Illinois. A table showing the quan- 
tity, assay, and content of the ore purchased and stock-piled from 
mines in Wisconsin is presented here. 

In 1947 the Vinegar Hill Zinc Co. milled 46,725 tons of MRC 
stock-piled ore, of which 43,351 tons, yielding (in terms of recover- 
able metal) 112 short tons of lead and 2,341 short tons of zinc, have 
been credited to mines in Wisconsin. This portion of the stock-piled 
ore milled and its recoverable metal content have been credited as 
1947 mine production. 


Dir 
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Ore from Wisconsin mines stock-piled by Office of Metals Reserve, 1949-46 


Average assay Gross metal content 
Crude ore ——— M 
Year l 
' | (short tons) Zinc Lead Zinc . Lead 
(percent) | (percent) |(short tons)|(short tons) 
VA A a a 15, 090 10. 01 0.18 1, 511 27 
A A hs ie oe eS ae 25, 138 6. 70 22 1, 685 55 
O DEE 29, 345 6. 43 36 1, 105 
kr EE 33, 479 7.42 66 2, 483 221 
1046 oe ieee ees 43, 617 5. 94 57 2, 590 249 
Ola EE 146, 669 6. 93 . 45 10,157 657 
Milled in 1947. .............-- 22-2 MMMM 43, 351 6. 55 . 33 3 143 
Calculated balance.......................- 108, 318 7.08 , 50 7,919 514 


Activity in leasing and exploratory drilling in the Wisconsin area 
was sustained — nd the year. Companies participating in- 
cluded the Calumet Corp. (subsidiary of Calumet & Hecla Consoli- 
dated Mining Co.), the St. Joseph Lead Co., the American Metal Co., 
Ltd., the American Zinc, Lead & Smelting Co., and local operating 
‘companies. The Bureau of Mines did diamond drilling on zinc-lead 
properties in the Rodham area and test pitting in other areas con- 
sidered to be favorable for shallow lead deposits. Previous work done 
by the Bureau of Mines in Wisconsin was published in 1947.‘ 

4 Lincoln, Francis Church, Crow Branch Lead-Zinc Diggings and vicinity, Grant County, Wis.: Bureau 
of Mines Rept. of Investigations 4027, 1047, 5 pp. Last Chance zinc mine, Grant County, Wis.: Bureau of 
Mine Rept. of Investigations 4028, 1947, 5 pp. Berliner, M. Howard, Coughlin and Galena Level zinc 
mines area, Lafayette County, Wis.: Bureau of Mines Rept. of Investigations 4047, 1947, 10 pp. Apell, 
G. A., Zinc deposits of the Tennyson district, Grant County, Wis.: Bureau of Mines Rept. of Investigations 
4083, 1947, 13 pp. Smith, M. Clair, NUES deposits of Douglas runs Me Bureau of Mines Rept. of 

e 


Investigations 4088, 1947, 7 pp. Renwick, M. O., and Zinner, Paul, Winskell-Andrews-L yne zinc deposits, 
Lafayette County, Wis.: Bureau of Mines Rept. of Investigations 4090, 1947, 5 pp. | 
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GENERAL SUMMARY 


FTER dropping uninterruptedly for several years, Idaho's silver 
and lead outputs rose sharply in 1947. "The silver output 
increased from 6,491,104 fine ounces in 1946 to 10,345,779 in 

1947 (a 59-percent gain) and lead from 119,974,000 pounds to 157,- 
888,000 (a 32-percent gain). Marked increases in the output of each 
of the other three metals—gold from 42,975 fine ounces to 64,982 (a 
51-percent gain), copper from 2,076,000 pounds to 3,280,000 (a 58- 
percent gain), and zinc from 143,014,000 pounds to 166,138,000 (a 
16-percent gain)—resulted in one of the highest production years in 
peacetime. The total value of the five metals rose from $37,610,123 
in 1946 to $55,164,670 in 1947 (47 percent). The total value of the 
gold was $2,274,370—4 percent of the State total value; silver, 
$9,362,930—17 percent; copper, $688,800—1 percent; lead, 
$22,735,872—41 percent; and zinc, $20,102,698—over 36 percent. In 
1947 the State remained the largest producer of silver and zinc in the 
United States and the second largest producer of lead (exceeded only 
by Missouri) About 89 percent of the State silver production, 80 
percent of the copper, more than 92 percent of the lead, and 95 percent 
of the zinc came from the Coeur d’Alene region of Shoshone County; 
the rest of the silver, copper, lead, and zinc came largely from the 
Warm Springs district in Blaine County and the Bayhorse district in 
Custer County. 

More than 58 percent of the State gold production came from two 
lode mines—one in the Yellow Pine district in Valley County and the 
other in the Middle Boise (Atlanta) district in Elmore County. The 
remainder came largely from dredging operations in the Boise Basin 
district in Boise County, Gibbonsville district in Lemhi County, 
Yankee Fork district in Custer County, Kirtley Creek district in 

810004—48——1 1393 
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Lemhi County, and Elk City and Ten Mile (Golden) districts in 
Idaho County. 

All tonnage figures are short tons and "dry weight"; that is, they 
do not include moisture. 

The value of the metal production herein reported has been calcu- 
lated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1948-47 


| EE Gold 1 Silver ? Copper 3 Lead? Zine 3 ` 
Year (per fine (per fine (per (per. (per) 


ounce) ounce) pound) pound) pound) 
[ru E $35.00 |. $0. 711+ $0. 130 $0. 075 $0. 108 
1044 nth ees ee ee ee Shee t 35. 00 . 711+ . 135 . 080 . 114 
[t Cm 35. 00 . 4114- 135 086 115 
LEE 35. 00 . 808 162 109 122 
KEE d a ds de NEP 35. 00 . 905 210 144 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-]- ($20.671835) per fine ounce 

2 Treasury buying price for newly mined silver. 1943 to June 30, 1946: $0. 71111111; July 1, 1946 to Dec. 31, 
194 905 

3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Idaho, 1943-47, and 
total, 1863-1947, in terms of recovered metals 


Mines producing Gold (lode and placer) Silver (lode and placer) 
Y Ore (short 
ear ons) 
Lode Placer . Fine ounces Value Fine ounces Value 

1943. ........ 127 30 2, 741, 747 30, 808 | $1,078,280 | 11, 700, 180 $8, 320, 128 
1944. .......- 112 20 3, 271, 038 25, 008 875, 280 9, 931, 614 1, 062, 481 
1945. .......- 116 27 3, 139, 286 17, 780 622, 300 8, 142, 667 5, 790, 341 
1946. .......- 139 71 2, 882, 187 42, 975 1, 504, 125 6, 491, 104 5, 244, 812 
1947. .......- 183 99 3, 717, 697 64, 982 2. 274, 370 10, 345, 770 9, 362, 930 

PP o PP jese a o o o E e pe E eae 
E AA AAA A (1) 7, 905, 731 | 179, 839, 988 | 530,831,191 | 368,394, 923 

Copper ` Lead Zine 
Year | [| Total value 
Pounds Value Pounds Value - Pounds Value 

1943. ........ 4, 648, 000 $604, 240 | 192, 914, 000 | $14, 468, 550 | 173, 414,000 | $18, 728, 712 | $43,199, 910 
1944. ` 3, 376, 000 455, 760 | 167, 060, 000 | 13,364, 800 | 182, 744, 000 | 20, 832, 816 42, 501, 137 
1945. .......- 3, 096, 000 417, 960 | 136,894,000 | 11,772, 884 | 166,926,000 | 19, 196, 490 37,799, 975 
1946. ........ 2, 076, 000 336, 312 | 119, 974, 000 13, 077, 166 | 143,014, 000 | 17, 447, 708 37, 610, 123 
1947. .......- 3, 280, 000 688, 800 | 157, 888, 000 22, 735, 872 166, 138,000 | 20, 102, 698 55, 164, 670 
1863-1947....| 109,427 | 33, 645, 879 | 26,019,328 | 678, 614,140 | ? 1,370,741 | 231, 331, 323, |1, 491, 826, 253 


1 Figure not available. 2 Short tons. 
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Gold produced at placer mines in Idaho, 1943-47, by classes of mines and by 
- methods of recovery 


Gold recovered 


i Material 
Mines pnm 
Class and method produc- Een Average 
. ing yards) |Fine ounces) Value | per cubic 


yard 


EA EN XP EA EE 


Surface placers: 
Gravel mechanically handled: 
Connected-bucket dredges: 


SEU EI A A E IET AAA tote EE 
är LEE 1 250, 000 1, 593 $55, 755 $0. 223 
br AE A 7 | 3, 766, 746 17, 448 610, 680 . 162 
1947 _....-. ER 8 3, 381, 351 14, 112 493, 920 . 146 
DS dredges: 
EE E d 6| 364,260 | 2272 | —— 79,520 | —— .218 
EI v enr CEPS CNP ite ee UAR 12 | 1, 021, 490 5, 171 180, 985 . 177 
Suction dredges y mE 7 
LTE Eege 5| 19,590 | | 103 | 3,605) 184 


SR and hydraulicking 
EE 29 29, 050 249 8, 715 300 
1944 EE 16 13, 767 118 4, 130 300 
A II E E E 23 19, 600 168 300 
ht EE 53 44, 450 381 13, 335 300 
Id oot he ihe ce A n Le Cis 67 43, 167 370 12, 950 300 
Underground placers 
Drift: 
1049 E 1 700 6 210 300 
o A II cues! 4 2, 100 18 630 300 
prune E 3 933 8 280 300 
1940 oco TEES 5 2, 567 22 770 300 
1! T AEE EEEN AI II E E 7 2, 333 20 700 300 
Grand total placers 
KE 30 29, 750 255 8, 925 300 
I0 EE 20 15, 867 136 4,7 300 
kt EE 27 270, 533 1, 769 61, 915 . 229 
I9040 5. onc A ok 71 | 4,178,023 20, 123 - 704, 305 . 169 
AAA A 99 | 4,467, 931 19, 776 692, 160 . 155 


E 
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FICURE 1 —Value of mine production of gold, diver: lead, and zinc and total value of gold, silver, copper, 
ead; and zinc in Idaho, 1870-1947. The value of copper has been less than $2,000,000 annually, except in 
a few years. 
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Mine production of gold, silver, copper, lead, and zinc in Idaho in 1947, by 
months, in terms of recovered metals 


Month Gold. | Silver Copper Lead Zine 
(fine ounces) (fine ounces)) (pounds) (pounds) (pounds) 

ADU OD oo ont is ee ee eet ` 2,910 751,000 232, 000 12, 700, 000 13, 500, 000 
February __.._._...-.--.-_--------.------ 2, 650 725, 000 250, 000 11, 670, 000 11, 800, 000 
Lui nates ns RT nen te 4,170 795, 000 264, 000 12, 500, 000 12, 700, 000 

10 | EE 5,740 969, 000 296, 000 12, 600, 000 14, 200, 
May uu conto Ee 6, 070 157,000 256, 000 12, 700, 000 15, 750, 000 
AAA Dat ee ete 768, 000 258, 000 13, 450, 000 16, 370, 000 
"Do Dn 7,110 766, 000 , 000 13, 000, 000 13, 890, 000 
AUPUSL. oe e ee eec een iden is 6, 560 933, 000 274, 000 13, 700, 000 18, 800, 000 
September o ooo 5,9 840, 000 254, 000 12, 840, 11, 938, 000 
o A eun eco bsDDe used 400 ], 191, 000 326, 000 14, 500, 000 13, 730, 000 
November 5, 600 965, 000 286, 000 14, 528, 000 14, 160, 000 
December. ----------------------------- 5, 037 885, 779 296, 000 13, 700, 000 14, 300, 000 
Total 104720 licec 64, 98 10, 345, 779 3, 280, 000 157, 888, 000 166, 138, 000 


Gold.— Despite a 51-percent increase in output of recoverable gold 
from mines in Idaho in 1947 compared with 1946, it was far below 
that of prewar years. The yield of gold from lode mines increased 
from 22,852 ounces in 1946 to 45,206 in 1947, but that from plácer 
properties declined slightly from 20,123 ounces to 19,776. This 
marked gain in gold production from lode mines resulted principally 
from increased mining and milling operations at the Yellow Pine 
mine in Valley County. This mine was by far the largest producer 
of gold in Idaho in 1947; it was followed by a lode property at Átlanta 
worked by the Talache Mines, Inc., two bucket dredges near Center- 
ville operated by Baumhoff-Marshall, Inc., a bucket dredge at Idaho 
City worked by the Idaho-Canadian Dredging Co., a bucket dredge 
at Sunbeam worked by the Snake River Mining Co., Triumph mine 
at Triumph, and a bucket dredge near Gibbonsville worked by the 
Idaho-Warren Dredging Co. Of the total gold produced in Idaho 
in 1947, 61 percent came from gold ore, 22 percent from bucket 
dredging, 8 percent from dragline dredging, and most of the remain- 
der from zinc-lead ore. Eight bucket dredges and 12 dragline dredges 
treated 4,402,841 cubic yards of gravel in 1947 and recovered 19,283 
fine ounces of gold and 3,999 fine ounces of silver. | 

Silver.—After dropping to a low of 6,491,104 fine ounces of silver 
in 1946, Idaho mines reversed the downward trend in 1947, and the 
output increased to 10,345,779 fine ounces. "The State remained the 
largest producer of silver in the United States—a place it has held 
since 1933. The gain in 1947 resulted mainly from a substantial 
increase in output of silver ore, silver-lead ore, and zinc-lead-silver 
ore from mines in the Coeur d'Alene region, stimulated by higher 
prices for silver and lead and a steady price for zinc. The Coeur 
d'Alene region produced 89 percent of the State total silver in 1947; 
the remainder came largely from the Warm Springs, Yellow Pine, 
and Bayhorse districts. Of the State total silver, silver ore yielded 
nearly 50 percent, zinc-lead ore and old tailings 41 percent, lead ore 
6 percent, and gold ore most of the remainder. The recovery of silver 
from silver ore increased 2,510,840 ounces, owing chiefly to the marked 
rise in output of ore from property operated by the Sunshine Mining 
Co.; the recovery of silver from zinc-lead ore increased 802,221 ounces, 
that from lead ore 373,136 ounces, and that from gold ore 194,159 
ounces. 

Ten mines—the Sunshine, Polaris, Bunker Hill & Sullivan, Silver 
Dollar, Page, Triumph, Sherman, Yellow Pine, Star, and Osburn tail- 
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ing plant—produced 75 percent of the silver output of the State in 
1947. All but the Triumph and Yellow Pine are in the Coeur d’ Alene 
region. 

Copper.—The output of copper in Idaho increased to 3,280,000 
pounds in 1947, a 58-percent gain over 1946. About 78 percent of 
the State copper output in 1947 was recovered as a byproduct in the 
treatment of zinc-lead ore, silver ore, and silver-copper-antimony 
ore from mines in the Coeur d’Alene region; the remainder was re- 
covered largely from zinc-lead ore produced in the Warm Springs 
district, copper ore in the Alder Creek district, and silver-tungsten 
ore in the Blue Wing district. 

The Sunshine mine near Kellog in the Coeur d’Alene region was the 
largest pee? of copper in Idaho in 1947. It was followed by the 
Mineral Point (Coeur D’Alene Mines Corp.), Polaris, Triumph, Silver 
Dollar, and Bunker Hill & Sullivan properties. 

Lead.—In 1947 the mines in Idaho made a notable recovery in lead 
output after the production dropped each year since 1942. The out- 
put increased to 157,888,000 pounds in 1947 from 119,974,000 pounds 
in 1946. However, the lead output still is less than the zinc output; 
but the value of the lead in 1947 was 13 percent greater than the value 
of the zinc, owing to the difference in price. Higher prices for silver 
and lead in 1947 and a steady price for zinc caused a greater output 
of silver-lead ore and zinc-lead-silver ore from mines in the Coeur 
d’Alene region, the chief source of silver, lead, and zinc in Idaho. In 
1947 more than 92 percent of the State total lead came from the Coeur 
d’Alene region; most of the remainder was produced in the Bayhorse, 
Warm Springs, and Alder Creek districts. Zinc-lead ore and old 
tailings (2,627,653 tons) from the Coeur d’Alene region yielded 81 
percent of the State total lead, and lead ore and silver ore, chiefly 
from the Coeur d’Alene region, yielded 13 percent; the remainder 
came largely from zinc-lead ore in the Warm Springs district and from 
old zinc slag in the Coeur d’Alene region. Lead recovered from zinc- 
lead ore and old tailings increased 30,508,084 pounds, that from lead 
ore 7,786,025 pounds, and that from silver ore 694,549 pounds; but 
lead from zinc ore and old slag decreased 1,056,433 pounds. 

In 1947 the combined lead output of the six largest producing 
mines (each producing more than 7,000,000 pounds)—the Bunker 
Hill & Sullivan, Star, Page, Morning, Sherman, and Sidney—was 
87,684,154 pounds or 56 percent of the State total. Other important 
producers in 1947 were the Bunker Hill & Sullivan mill tailing dump, 
Tamarack, Osburn tailing plant, Dayrock, Frisco, and Triumph 
properties. 

Zinc.—Although Idaho’s output of recoverable zinc increased to 
166,138,000 pounds in 1947, it lacked 16,606,000 pounds of reaching 
the peak production in 1944, when 182,744,000 pounds were produced. 
However, the output in 1947 again exceeded the lead output by 
8,250,000 pounds (5 percent), and the State continued to be the 
largest producer of zinc in the United States. More than 95 percent 
of the State total zinc in 1947 came from the Coeur d’Alene region, 
and most of the remainder from the Warm Springs, Bayhorse, and 
Alder Creek districts. Zinc-lead ore and old tailings concentrated 
yielded 92 percent of the State total zinc; old zinc slag smelted and 
fumed, 7 percent; and lead ore concentrated, zinc ore smelted, silver 
ore concentrated, and zinc-lead ore smelted nearly all the remainder. 

Eleven properties (each producing more than 5,200,000 pounds of 
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zinc)—the Star, Page, Sidney, Bunker Hill smelter slag dump, 
Morning, Frisco, Tamarack, Monitor, Bunker Hill & Sullivan mine, 
Osburn tailin plant, and Little Pittsburg—produced 75 percent, of 
the State total zinc in 1947. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Idaho in 1947, by 
counties, in terms of recovered metals 


Mines producing | Gold (lode and placer) | Silver (lode and placer) 
County EG IMEEM UN NM MID MERE nS GUIDE M D EL CE 
Lode Placer |Fine ounces} Value  |Fineounces| Value 


gll eS | TS | ES | ES | ETE ea a ET aS 


AGOMS 6256.52 nome ee eee d E AAA 8 $ 505 $457 
BIBIDO ceo ate ie es a 2U EG 2, 588 , 580 443, 347 401, 229 
Boise o sl nice Gat 6 18 8, 136 284, 760 , 695 : 
Bonner 225256 Ee e D Er A 9 315 |- 17,811 16, 119 
Bonneville........................ 1 1 2 70 10 
Boundary- ----------------------- | A, EEN 3 105 5, 358 - 4, 849 
BGO MENS MUR ee Bice eae 5 175 2, 273 2, 057 
CMOS EEN 7/3 EE 45 1, 575 231 
ALO e oe odes Seer ee de AN EEN 2 70 136 123 
Bd EE V eee ere 2 70 347 314 
Clearwater. ...................... 1 7 507 17, 745 95 86 
Custo este is n eene 23 5 3, 146 110, 110 281, 906 255, 125 
Elmore e esce 4 4 6, 800 238, 000 42, 779 3R, 715 
E A A 6 4 118 4, 130 , 005 2, 267 
¡A m REV. 8 32 2, 938 102, 830 
JeroHi6 c: A Dr ea cs 8 1 (BO) AA pec: 
Danos EEN 1 722 25, 270 92 
Lemhi............. PON AES Zeng 15 12 5, 938 207, 830 41, 010 37,114 
Owvhleo. ou eminens ID aen 4 3 2, 415 673 
Shoshone......................... 61 4 2, 808 8, 280 | 9,234,906 8,357, 590 
Twin Fals--————————— eec ce ELE EL o 2. 2E 1.405] ——e NN cemere er 
bí ln DIENEN 2 4 31,118 | 1,088,955 266, 527 241, 207 
Washington... D EE E A 1, 148 ; 
Total: 1947. ................ 183 99 64, 9082 | 2,274,370 | 10,345, 779 9, 362, 930 
1046... sis 139 7" 42,975 | 1,504,125 | 6,491, 104 5, 244, 812 
Copper Lead Zinc 
Count Total 
y value 
Pounds | Value Pounds Value Pounds Value 
Adams 42.000. AMA A AAA E $9, 557 
E EE 267,400 | 56, 154 3, 956, 000 $569, 664 5, 749, 000 $695, 629 p 256 
OSG ih MEO A EU Ret PLU uec A ee Bei A j 
Bonner. - ----------- 1, 400 204 88, 500 12, 744 22, 600 2, 735 32, 207 
Bonneville.......... 300 Lud EE, EE, GE, ade ie E 142 
Boundary........... 2, 700 567 257, 000 37, 008 19, 000 2, 299 44, 828 
si EE 1 21 310, 500 44, 712 50, 000 6, 050 53, 015 
Camas.-..----------- 105 | 1, 500 741.2 AA c 2, 105 
Cassia. ------------- 42 14,500| 2,088 |.............|.-----.----- 2, 923 
Olark............... 17, 300 3,633 | 23, 000 245.0 p INE A GE 7, 829 
Clear Water sacs e —ÓÀ — Á— 17, 831 
uster.............- 224, 700 | 47,187 6, 629, 000 954. 576 1, 490, 000 180,290 | 1,547,288 
en A A AS UA Pulse PA ie iue e rn 276, 715 
Cent: e 700 147 4, 200 605 3, 400 411 "T. 
Idaho. .............. 800 NAAA com" EE Beiden e 103, 532 
EA uo sotto esc etui AO voe. PORTE: MU NN 735 
iE ir AA EPUM DE A Sor cocer (EREDAR VERT AAA co ae enn MM 20, 109 
Lemhi.............. 88,300 | 18,543 365, 500 52, 632 13, 400 1, 621 317, 740 
Owyvhee A seine ed AAA eae co AE Pee AAA 3, 024 
DE tee 2, 624, 000 | 551, 040 “146, 120, 000 | 21,041, 280 | 158, 502, 000 | 19, 178, 742 | 49, uos 
Win Balls AA AA IA DEE cae er Serena A 
Valley-------------- 9, 000 1, 890 118, 000 16, 992 288, 600 34,921 | 1,383, 965 
Washington......... 600 126 300 zs Y A OE P DER RAE I ye 1, 208 


ee | ees | Ee J'en j Ecc d 


Total: 1947....| 3, 280, 000 | 688, 800 | 157, 888,000 | 22, 735,872 | 166, 138, 000 | 20, 102, 698 | 55, 164, 670 
1946..._| 2,076, 000 336, 312 | 119,974,000 | 13,077, 166 | 143, 014, 000 17, 447, 708 37, 610, 123 
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MINING INDUSTRY. ` 


No labor strikes plagued Idaho’s mining industry in 1947; and the 
higher average prices for silver, copper, and lead, the steady price for 
zinc, and an improvement in the labor supply during the year stimu- 
lated greater activity at mines in the Coeur d’Alene region, Shoshone 
County—the chief source of silver, copper, lead, and zinc in Idaho. 
As a result, the State had the highest value of the five metals in any 
peacetime year and the greatest output of ore in its history. Gold 
mining in Idaho, especially in the Yellow Pine district, Valley County, 
made a marked recovery in 1947, the output of gold ore increasing 
from 163,666 tons in 1946 to 618,877 tons in 1947. Material treated 
by bucket dredging and dragline dredging at placer properties was 

eater in 1947 than in 1946, but production of gold was slightly less. 

he number of bucket dredges increased from 7 in 1946 to 8 in 1947 
and the number of dragline dredges from 6 to 12. The output of 
zinc-lead ore and old tailings (by far the chief ore output of the State) 
increased from 2,407,404 tons to 2,716,251, silver ore from 92,209 
tons to 146,259, lead ore from 113,175 tons to 165,218, and copper 
ore from 903 tons to 3,303; but zinc ore and old slag declined from 
104,585 tons to 67,133. More than 94 percent of the gold ore mined 
in Idaho in 1947 came from the Yellow Pine mine at Stibnite, Valley 
County, where the output increased from 147,505 tons in 1946 to 
584,483 tons in 1947. About 85 percent of the silver ore, 83 percent 
of the lead ore, 97 percent of the zinc ore and old slag, and 97 percent 
of the zinc-lead ore and old tailings came from various properties in 
the Coeur d’Alene region and 72 pereent of the copper ore from one 
mine in the Alder Creek (Mackay) district. 


ORE CLASSIFICATION 


Details on ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Idaho in 1947, with content in terms of recovered metals 


Mines Gold Silver 
_ | Ore (short Copper Lead Zinc 
SE predue| "tons jme | outers) | (pounds) | (pounds) | (pounds) 

Dry and siliceous gold ore.. 36 618, 877 | 39, 562 299, 542 1, 761 3, 550 |..........- 

Dry and siliceous gold- 
silver ore 7 629 92 3, 504 3, 307 4,988 |..........- 
Dry and siliceous silver ore. 17 146, 259 117 | 5,121, 229 | 1, 441, 487 4, 697, 849 394, 670 
60 765, 765 | 39,771 | 5,424,275 | 1, 446, 555 4, 706, 387 394, 670 
Topper OO. cocos EE EA 8 3, 303 201 4, 452 256, 146 300 |. 252225. 
Lead ore. .................- 59 165, 218 295 637, 415 102, 946 16, 073, 661 1, 031, 676 
Lead-copper ore...........- 1 27 1 6, 083 3, 000 10,475 |... sss 
ZINC O Ouen cart 4 1 67, 133 9 25, 441 4, 112 2, 398, 190 | 12, 193, 500 
Zinc-lead ore. .............. 71 2, 716, 251 4, 929 | 4, 244, 008 | 1,467, 241 | 134, 698, 987 |152, 518, 154 
Total lode mines. .... 2183 | 13,717, 697 | 45,206 |10,341, 674 | 3, 280, 000 | 157, 888, 000 |166, 138, 000 
e AAA 99 E 19, 776 4 105 || A EE, eastern ces 
Total: 1947........... 282 |13,717,697 | 64, 982 (10,345, 779 | 3, 280,000 | 157, 888, 000 |166, 138, 000 
1940..........- 210 | 3 2, 882, 187 | 42, 975 | 6, 491, 104 | 2,076, 000 | 119, 074, 000 |143, 014, 000 


! Includes 65,409 tons of old lead-smelter slag. 
2 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
3 Includes 92,072 tons of old lead-smelter slag. 
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METALLURGIC INDUSTRY 


Of the 3,717,697 tons of ore produced in 1947 in Idaho, 3,591,511 
tons (97 percent) were treated at concentration plants, 95,906 tons 
(more than 2 percent) were shipped crude to smelters, 27,780 tons 
(nearly 1 percent) were treated at amalgamation mills, and 2,500 
tons were treated at one cyanide plant. 

Concentration plants in 1947 treated principally zinc-lead ore 
and old tailings (2,714,252 tons), gold ore (588,218 tons), silver ore 
(145,725 tons), and lead ore (142,772 tons). Current hot zinc slag 
totaling 135,406 tons was fumed, and 65,409 tons of old dump lead- 
smelter slag were delivered for smelting and fuming in 1947. Metals 
recovered from the old dump slag were credited to the Bunker Hill 
smelter dump, and metals recovered from the hot slag were credited 
to various producers of the ores and concentrates that contributed 
during the year to the slag-making material. 

The Bunker Hill & Sullivan Mining & Concentrating Co. operated 
its Bradley lead smelter and refinery at a greater rate than in 1946 
on ore and concentrates, chiefly from mines and mills in the Coeur 
d’Alene region. The company also operated its antimony and 
cadmium plants, 1,700-ton flotation mill (including a sink-and-float 
unit), 300-ton tailing-treatment plant for recovery of silver, iron, and 
lead from old jig tailings, and 450-ton zinc slag-fuming plant at 
Bradley. According to the company annual stockholders’ report for 
1947, the smelter produced 4,187 ounces of gold, 8,214,644 ounces of 
silver, 232,464 pounds of cadmium, 812 tons of copper, 1,481 tons of 
antimony, 14,780 tons of zinc, and 54,672 tons of lead. The slag- 
fuming plant yielded 21,429 dry tons of deleaded zinc fume and 3,157 
dry tons of lead fume; the production of both lead and zinc in 1947 
was less than in 1946. The Sullivan Mining Co. operated at capacity 
throughout the year its 100-ton electrolytic zinc plant near Bradley, 
producing 41,799 tons of high-grade slab zinc. This is the largest 
yield for any of its 20 years of continuous operation, according to 
the annual report of the Bunker Hill & Sullivan Mining & Concen- 
trating Co. The Bradley Mining Co. operated its 1,800-ton flotation 
mill at Stibnite, Valley County, continuously on gold-silver-iron- 
antimony ore from the Yellow Pine mine. Tungsten concentrates 
and silver-copper-lead-iron concentrates continued to be produced 
in the Ima mill at Paterson, Lemhi County, but the mill was destroyed 
by fire in December. p 


Mine production of metals in Idaho in 1947, by methods of recovery, in terms of 
recovered metals 


Material Gold Silver 


Copper Lead Zinc 
Method of recovery (short tons) ounces) | ounces) | (Pounds) | (pounds) | (pounds) 
Ore amalgamated.. ............ 27,780 3, 099 i PE: = AA A E T 
Old tailings cyanided .......... 2, 500 136 "rm IA AO eee clas 
Concentrates smelted.......... 290, 878 41,039 | 10,127,129 | 2,976,621 | 150, 142, 254 153, 793, 944 
Oresmelted e 95, 906 Ge a SCH Te 303, 379 7, 745, 746 12, 344, 056 
E Soa dondicate EE A EA AAA AA E E 


Total: 1047... 64,982 | 10,345,779 | 3,280,000 | 157, 888,000 | 166, 138, 000 
CYT 42,975 | 6,491,104 | 2,076,000 | 119,974,000 | 143,014,000 
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Gross metal content of Idaho ore treated at mills in 1947, by classes of ore and 
methods of treatment 


Gross metal content of mill feed 
Method of treat- Wiel 
Class of ore ment i Gold | Silver Copper Lead - Fine 


tons 
et SE (pounds) | (pounds) | (pounds) 


Dry and siliceous gold.| Amalgamation.. 27, 780| 7,685 47. AMAN A GE 
RI GE Cyanidation.... 2, 500 170 ¡Y AAA A CUIRE 
Dü AAA Concentration - . 588, 218} 45,398) 324, Ou 8,000|. .......... 

a irn and siliceous gold- |..... 02. erus 500 16 o E EENE nce NUES, ee E SE 

Dry and siliceous sil- |..... dO EE 145, 725 156, 5, 218, 623| 1,705, 240| 4,909, 988 682, 000 

ver. 

ET EE GE e E 142, 772 129| 6536, = 110, 200| 12, 20m 316} 2,147,210 

ZE eset GE do. 44|........] | 830|..........- 1, 830 21, 108 

Zinc-lead..............]..... dóo.......... 2, 714, 252| 8,574| 5,139, 509 2, 428, 405/164, 967, 932/183, 328, 744 

Total: 1947..----|------------------ 3, 621. 791| 62, 128|11, 267, 241| 4, 243, 845 182, 449, 075) 186, 179, 062 
1 A AA 2, 773, 5201 30, 248] 7, 528, 840 3, 157, 776 143, 999, 128 160, 202, 379 


Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Idaho in 1947, by RER of mills and by 
counties, in terms of recovered metals 


Recovered in Concentrates smelted and recovered metal 


bullion 
Material moe PS Se ow 
County treated Concen- 
seit (ae E We Ger a us s Copper Lead 
ons e e [produce e e 
ounces) | ounces) | (short | ounces) | ounces) | (POUNdAS) | (pounds) 


tons) 


AMALGAMATION MILLS 


Grand total: 1947....|. 30, 280 3, 235 1, 912 760 4, 034 41.124 isaac: Lao cs 
1946...- 15, 707 2, 919 1, 766 411 2, 289 24.940 EE AAA 


Mine production of metals from concentrating mills in Idaho in 1947, by counties, 
in terms of recovered metals 


Concentrates smelted and recovered metal 


county | üt | Sum | qoa | suve | copper | ted | zme 
l produce e 
tons) (short | ounces) | ounces) (pounds) (pounds) | (pounds) 
tons) 

AM 56, 502 13, 482 2, 514 427,839 | 261,485 | 3,772, 897 5, 661, 650 
Bonner 1, 620 117 9 17, 359 1, 400 , 641 22, 600 
Boundary................. 8, 075 161 2 , 864 2, 400 190, 432 15, 060 
Butte......--------------- : 250 4 Lull 183, 750 23, 428 
e. AE 27, 448 3, 095 79 | 133,205 | 24,820 | 2,320, 263 900, 420 
Gem...................... 41 17 241 164 3, 3, 400 
Idaho ---------- 5 1 |. "d Geh A AAA A 
Lembht .-.-----.---2------- 23, 895 721 858 33, 442 54, 400 70, 500 |...........- 
Shoshone.................- 2, 885,125 | 250,829 2, 476 | 9,202, 010 |2, 622, 952 |143, 428, 729 | 146, 878, 786 
Valley. o oec coelos 587, 780 21, 447 31, 042 266, 506 9, 000 118, 000 288, 600 
Total: 1947.......... 3, 501, 511 290, 118 37, 005 |10, 086, 005 |2, 076, 621 |150, 142, 254 | 153, 793, 944 
1046.......... 2, 757, 813 232. 953 16, 522 | 6, 335, 297 Il, 981, 943 114, 965, 683 | 123, 395, 883 
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Gross metal content of concentrates produced from ores mined in Idaho in 1947, 
by classes of concentrates smelted 


Gross metal content 


panto 
Class of concentrates Tales = 
roduced E ; 
(short tons) ps n Silver (fine | Copper Lead Zine 


ounces) (pounds) (pounds) (pounds) 


Dry GONG neess et e 21, 887 35, 906 296; 222 EE 2:404 1 ou a 
Dry gold-silver.............. 4 TO EE E, Stee E LE 
Copper ---------------------- 620 - 13 224, 784 311, 362 2, 916 |. 4, 500 
Ad. act enu A dl 96, 591 1,948 | 3,790,671 | 1,093,794 | 124,799, 752 | 14, 816, 087 
Lead-copper---.------------- 12, 732 81 | 4,872,704 | 1,260, 177 4, 746, 874 481, 700 
Zinc..........- AE eos PUO RES 141, 465 1, 281 560, 913 536, 942 | 10,776,578 | 143, 580, 117 
Zinc-lead.................... 12, 624 304 307, 096 93,680 | 12, 485, 020 3, 177, 233 
Dry iron (from zinc-lead ore). 4, 955 1, 486 14, 065 39, 098 135, 420 144, 120 
Total: 1947............ 290, 878 41,039 | 10, 127.129 | 3,335, 053 | 152, 949, 027 | 162, 203, 757 

1946... ......... 233, 304 18,811 | 6,357,673 | 2,238,304 | 117,188, 630 | 135, 730, 536 


Mine production of metals from Idaho concentrates shipped to smelters in 1947, 
in terms of recovered metals 


Concen- 
trates Gold (fine | Silver (fine | Copper Lead - Zine 
(short ounces) | ounces) | (pounds) (pounds) (pounds) 
tons) 
BY COUNTIES 
Blaine_...____........--.---- 13, 482 2, 514 427, 839 261, 485 3, 772, 897 5, 661, 650 
Bonner... 117 9 17, 359 1, 400 54, 641 22, 600 
Boundary...................- 161 2 3, 864 2, 400 190, 432 15, 060 
EN EE 259 1,539 Less 183, 750 23, 428 
Custer ees 3, 095 79 133, 205 24, 820 2, 320, 263 900, 420 
Elmore... mue 757 4, 028 40. 821 [in AA A 
(om... ee sks 241 164 3, 042 3, 400 
E A A D AA AI A A A IA 
Lembhk-:.2- 4 Ev 721 858 33, 442 54, 400 70, 500 |... ------- 
Owyhee-.-..---------------0 3 6 DUS IM AAA oka cae E 
Shoshone. ..................- 250, 829 2,476 | 9,202,010 | 2,622,952 | 143, 428, 729 | 146, 878, 786 
Valey EE 21, 447 31, 04 A , ; 1 
Total: 1947. ........... 290, 878 ‘41,039 | 10,127,129 | 2,976,621 | 150,142, 254 | 153, 793, 944 
1946. ........... 233, 364 18,811 | 6,357,673 | 1,981,943 | 114, 965, 683 | 123, 395, 883 
BY CLASSES OF CONCENTRATES | 
Dry gold..................... 21, 887 35, 906 206,222 EE 1,000 |..........-- 
Dry gold-silver.............. 4 20 (2 d E EE CORBIS UNDIS 
Opper sono sot ee hea 620 13 224, 784 301, 223 2, 800 3, 400 
Lead............. Me E 96, 591 1,948 | 3,790,671 929,978 | 122, 785,996 | 11, 458, 796 
Lead-cGopper. 12, 732 81 | 4,872,704 | 1, 137, 200 4, 643, 100 370, 670 
AAA AA ad 141, 465 1, 281 560, 913 492,333 | 10,313,576 | 139, 391, 155 
Zinc-lead.................... 12, 624 304 . 367, 036 79, 826 12, 281,576 2, 565, 323 
Dry iron (from zinc-lead ore). 4, 955 1, 486 14, 065 36, 061 113,706 |.. 4, 600 
. Total 19047............- 290, 878 41, 039 |! 10, 127, 129 2, 976, 621 ' 150,142, 254 | 153, 793, 044 
Gross metal content of Idaho crude ore shipped to smelters in 1947, by classes 
of ore 
| Gross metal content 
Class of ore ee 
| Gold (fine | Silver (fine | Copper Lead Zinc 
ounces) ounces) (pounds) | (pounds) | (pounds) 
Dry and siliceous gold. ......... | 379 - * 415 1, 105 1, 846 2. 937 120 
Dry and siliceous gold-silver.. 129 78 3, 073 3, 395 7, GUE: E 
Dry and siliceous silver....... 534 14 | 8,847 | 1, 921 28, 209 3, 253 
BEE 3, 303 201 | © | 4,452 263, 503 500 |----------2- 
Te SANE d a ER E 22, 446 207 | 156,752 44, 556 | 5,433,858 91, 076 
Lead-copper.............. 2 27 ; ] 6, 083 3, 535 10, 768 | 830 
ZINC —— 1 67, 089 9 25, 416 4,912 | 2,495,387 | 15, 990, 854 
Zinc-lead . ee ee ee Se 1, 999 aye 4 6, 905 2, 933 142, 071 249, 836 
Total: E 1 95, 906 982 212, 633 326,601 | 8,121,341 | 16,335, 969 
EEN ee ise 2 108, 667 1, 122 125, 243 104,556 | 5,227,169 | 24,867, 004 


5 E ' 


1 Includes 65,409 tons-of old lead-smélter slag smelted and fumed: * 
2 Includes 92, 072 tons of old lead-smelter slag smelted and fumed. 


IDAHO—GOLD, SILVER, COPPER, LEAD, AND ZINC 1403 


Mine production of metals from Idaho crude ore shipped to smelters in 1947, 
in terms of recovered metals 


Ore (short | Gold (fine | Silver (fine| Copper Lead | Zinc 
tons) ounces) ounces) (pounds) (pounds) | (pounds) 
BY COUNTIES 
| - 
Be En EE 124 8 505 42-000 AA A 
Blaine E 1, 490 74 15, 508 5, 915 183, 103 87, 350 
BOS urea ctas psa 54 30 |S (| AAA PRE EE 
Bonner. H DEE Ne d MAA 33, 859 |..........-- 
Bonneville... ................. 4 1 10 A E 
Boundary. -.-.----------------- 64 1 1, 494 300 66, 568 , 940 
Bulle... ee eer 348 1 34 100 126, 750 26, 572 
Camas.......................- 180 45 231 500 1,500 |...........- 
(ÜBSSIR sos Sos see e eus E 31 2 136 0 14, 500 |...........- 
ONO A E 218 2 347 17, 300 23,000 |...........- 
COleareater ooo. "dA ANT APP AE 
UE 22, 428 377 147, 164 199, 880 | 4,308, 737 589, 580 
Elmore. .--------------------- 89 BOG ate hee E, RE EE 
EA 74 100 2, 264 536 1,198: ee 
¡AAA a 24 14 22 BOO A EAAS 
¡SA DENS s n EEN lA MN MD ats NEIN 
Lernmbhl- cra 1, 256 100 7,157 33, 000 295, 000 13, 400 
Owyhee sete — ve. 089]. k ERR polso I xem EE 
Shoshone....................- 1 69, 518 62 32, 793 1,048 | 2,691,271 | 11,623,214 
Washington..................| | . 42|...........- 1, 148 300 sucias 
Total: 1047............. 1 95, 906 932 212, 633 303, 379 7,745, 746 12, 344, 056 
A 2 108, 667 1, 122 125, 243 94, 057 5, 008, 317 19, 618, 117 
BY CLASSES OF ORE QE 

Dry and siliceous gold ore..... 379 415 1, 105 1, 761 2,050 |........- ER 

Dry and siliceous gold-silver 
e ee en see eis ois ea ee 129 78 3, 073 3, 307 4,988 |..........-- 
Dry and siliceous silver ore... 534 14 8, 847 1, 664 18, 449 |......... see 
Copper Ore-------------------- 3, 303 201 4,452 256, 146 300 |........- = 
Lead OFC xe ie et oe ets 22, 446 207 156, 752 31,085 | 5,173, 253 5, 174 
Lead-copper ore 27 1 6, 083 3, 000 10,475 |..---------- 
Zine O00 A ee eis 1 67, 089 9 25, 416 4,077 | 2,396,600 | 12,175,000 
Zinc-lead ore 0... 1, 999 7 i 2, 339 139, 631 163, 882 

Total 1947... ..-.-...... 1 95, 906 932 212, 633 303,379 | 7,745,746 


12, 344, 056 


1 Includes 65,409 tons of old lead-smelter slag smelted and fumed. 
2 Includes 92,072 tons of old lead-smelter slag smelted and fumed. 


REVIEW BY COUNTIES AND DISTRICTS 
ADAMS COUNTY 


In 1947 lessees operated the Arkansaw-Decorah, Helena, and South 
Peacock properties north of Cuprum in the Seven Devils district and 
pae & total of 124 tons of carbonate copper ore to & smelter in 
Utah. 

BLAINE COUNTY | 

Lava Creek District.—Lessees worked the Paymaster mine, 32 miles 
southwest of Arco, most of the year and shipped 818 tons of zinc-lead- 
iron ore to a custom flotation mill at Midvale, Utah. 

Little Wood River (Muldoon) District.—475 tons of ore was produced 
in the Little Wood River district in 1947. Most of it was zinc-lead 
ore (370 tons) and lead ore (48 tons) produced from the Eagle Bird 
claim and shipped to reduction plants in Utah. 

Mineral Hill and Camas District.— Frank R. Plughoff continued to 
work the Red Elephant tailing dump near Hailey and shipped 873. 
tons of material, containing 5,298 ounces of silver, 1,737 pounds of 
copper, 24,404 pounds of lead, 74,760 pounds of zinc, and some iron. 
The rest of the district output comprised 320 tons of lead-silver ore 
from the Ada, Buena Vista, Croesus, Edres, Ohio, Point Lookout, 
and Valley View claims, 195 tons of silver ore from the Fourth of 
July and Minnie Moore waste dumps, 74 tons of gold-silver ore from 
the October claim, and 18 tons of zinc ore from the Chicago claim. 
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Warm Springs District.— Despite a decrease of 17,667 tons of ore 
from the Triumph-North Star-Independence groups in 1947 compared 
with 1946, the production of copper, lead, and zinc was greater, 
although gold and silver declined. The decrease in ore output resulted 
from destruction of the Triumph Mining Co.’s 300-ton gravity- 
flotation mill at Triumph by fire in January. The company reported 
that 3,790 tons of ore, containing 265 ounces of gold, 21,940 ounces of 
silver, 19,000 pounds of copper, 109,150 pounds of lead, and 198,200 
pounds of zinc, were treated in its own mill, and that 48,379 tons of 
ore, containing 4,464 ounces of gold, 442,682 ounces of silver, 348,500 
pounds of copper, 4,140,547 pounds of lead, and 6,161,211 pounds of 
zinc were shipped to milling plants in Utah. The property remained 
the most important producer of gold, silver, copper, lead, and zinc 
in southern Idaho. The rest of the district output comprised 821 tons 
of zinc-lead ore and 52 tons of lead ore from the Homestake mine, 
1,063 tons of zinc-lead ore and 175 tons of silver ore from the Triumph 
waste dumps, 93 tons of zinc-lead ore and 46 tons of lead ore from the 
Baltimore mine, 589 tons of zinc-lead ore from the Boston-Idaho and 
Lucky Boy properties, 70 tons of gold ore from the Blackhawk and 
June Day mines, 113 tons of lead-silver ore from the Chloride Point, 
Duquette, and New Hope claims, and 26 tons of zinc ore from the 
Red Top claim. 

BOISE COUNTY 


Boise Basin District (Centerville, Placerville, Idaho City, Pioneer- 
vile, Quartzburg).—In 1947 placer properties in the Boise Basin 
district produced 7,864 fine ounces of gold and 1,453 fine ounces of 
silver, and lode mines 30 fine ounces of gold and 10 fine ounces of silver. 
Nearly all the placer gold and silver was recovered by three bucket 
dredges—Baumhoff-Marshall, Inc., operated all year two bucket 
dredges on Granite Creek near Centerville, which treated about 
1,000,000 cubic yards of gravel, and the Idaho-Canadian Dredging Co. 
operated from June 7 to December 31 a 6-cubic-foot bucket dredge on 
Moores Creek near Idaho City, which treated 808,000 cubic yards of 
gravel. The ldaho-Canadian Dredging Co. abandoned its old 
7%-cubic foot bucket dredge and during the spring months of 1947 
moved to Idaho City a newer 6-cubic-foot bucket dredge from Bear- 
mouth, Mont., which formerly operated on Bear Gulch. Hydraulick- 
ing and sluicing recovered 50 ounces of gold and 13 ounces of silver 
from the Belle BM Hoodoo, Moe, Ophir Creek, Fountain Spring, 
and Taku properties. The lode gold and silver were recovered prin- 
cipally from old mill cleanings at the Gold Hill & Iowa property. 

Summit Flat District.— Gold ore (102 tons) was produced in 1947 
Gg the Jessie and Rock Creek mines and treated in amalgamation 
mills. 

BONNER COUNTY 


Clark Fork District.— The most important work in the Clark Fork 
district in 1947 was development at the Elsie K. mine of the Hope 
Silver-Lead Mines, Inc., and the rebuilding of the company 150-ton 
flotation mill. The company mined no ore in 1947, but about 70 tons 
of lead-silver ore were milled for test purposes. Lessees operated the 
Whitedelf and Lawrence mines a few months in 1947 and mined a 
total of 177 tons of lead-silver ore. | 
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Lakeview District.—The Idaho-Lakeview Mines Co. continued to 
develop its mine and treated (by flotation) about 1,400 tons of silver 
ore, containing a little copper, lead, and zinc. 


. BOUNDARY COUNTY E 


- A 500-ton heavy-media separation plant was installed during the 
summer months at the Idaho-Continental property, 27 miles west of 
Porthill, by the Continental Mining Co. From August 1 to October 
15 the company treated 7,964 tons of old jig tailings and 111 tons of 
ore, which contained ‘7 000 ounces of silver, 4 ,000 pounds of copper, 
300 ,000 pounds of lead; and 50 ,000 pounds of zinc.’ The product from 
thie heávy-media plant was treated in a 100-ton flotatión mill, which 
yielded 161: tons of high-grade lead-silver concentrate. In addition, 
64 tons of high-grade lead-silver ore were shipped direct to a lead 
smelter. - 

BUTTE COUNTY 


In 1947 we all the output of Butte County was | ore 
and lead ore from four mines near Howe in the Dome district. A 
lessee operated the Wilbert mine and shipped 1,020 tons of zinc-lead 
ore to a custom flotation mill at Bauer, Utah; 129 tons of similar 
ore were shipped from the Sentinel mine; and 214 tons of lead ore 
were go dee from the Great Western and Pick Up properties. 


CLARK COUNTY 


All the output in Clark County in 1947 came from two mines in 
the Birch Creek district—the Scott mine producing 137 tons of lead 
ore and the Valley View mine 81 tons of copper ore. | 


CLEARWATER COUNTY 


Painter & Vincent operated a dragline on Moose and Independence 
Creeks from June 1 to December 31; 150,000 cubic yards of gravel 
were treated, which yielded 420 fine ounces of gold and 63 fine ounces 
of silver. The remainder of the county output was principally 80 
fine ounces of placer gold and 22 fine ounces of placer silver recovered 
from claims in the Pierce district. 


CUSTER COUNTY 


Alder Creek District.—In 1947 a total of 9,130 tons of ore was 
produced from four mines in the Alder Creek district compared with 
6,897 tons from three mines in 1946. The principal output was 4,979 
tons of lead-silver ore and 1,680 tons of zinc ore from the Homestake 
mine near Mackay operated by the White Knob Mining Co. The 
Mackay Exploration Co. worked the Empire mine all year and 
shipped 2,370 tons of copper ore to a smelter in Utah. The rest of 
the district output was 101 tons of lead-silver ore from the Champion 
and Horseshoe properties. 

Bayhorse District.—The Clayton mine, owned by the Clayton 
Silver Mines, continued to be the most important producer in the 
Bayhorse district. The company reported that 24,366 tons of zinc- 
lead ore were treated i in 1947 in Yits 120-ton flotation mill, which yielded 
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1,687 tons of lead concentrate and 800 tons of zinc concentrate. 
The concentrates contained 49 ounces of gold, 120,011 ounces of 
silver, 25,907 pounds of copper, 2,070,892 pounds of lead, and 774,827 
pounds of zinc. In addition, 135 tons of lead-silver ore were shipped 
direct to a smelter. According to the annual stockholders’ report of 
the Clayton Silver Mines for 1947, two major development projects 
were carried on most of the year—the 200 north drift and the Ella 
north drift. Development comprised 1,995 feet of drifting, 535 feet 
of crosscutting, and 357 feet of raising. The remainder of the district 
output was mainly 12,030 tons of lead ore from the Red Bird mine 
and waste dumps, 1,262 tons of zinc-lead ore from the Pacific claim, 
259 tons of lead ore from the South Butte mine, and 82 tons of zinc- 
lead ore and 38 tons of high-grade lead-copper-silver ore from the 
Ramshorn mine. | 

Boulder District.—The Livingston Mines, Inc., operated the Living- 
ston mine most of the year dea. shipped 1,295 tons of ore, containing 
14 ounces of gold, 8,712 ounces of silver, 2,640 pounds of copper, 
314,550 pounds of lead, and 174,608 pounds of zinc, to a custom flota- 
tion mill at Midvale, Utah. 

Copper Basin District.—A lessee worked the Hillside mine in 1947 
and shipped 402 tons of copper-silver ore to a smelter in Utah. 

Seafoam (Greyhound) District.—Years ago the Seafoam district 
northwest of Stanley was especially known for producing rich lead- 
silver ore. In 1947, 322 tons of ore, containing 18 ounces of gold, 
8,008 ounces of silver, 1,107 pounds of copper, 69,899 pounds of lead, 
and 28,519 pounds of zinc, was shipped from four properties, including 
the Black Jack, Eagle, and Mountain King. 

Yankee Fork District.—The principal output of the Yankee Fork 
district continued to be placer gold and silver recovered by bucket 
dredging at the Yankee Fork Placer by the Snake River Mining Co.; 
however, production of gold and silver in 1947 from this property was 
much less than that in 1946. The company operated its 8-cubic foot 
dredge from April 15 to October 12 and treated 715,390 cubic yards 
of gravel, which yielded 2,584 fine ounces of gold and 1,493 fine 
ounces of silver. Placer gold and silver were produced also from the 
Banjo Bill, Horse Trail, and Jordan Creek properties. About 500 
tons of gold-silver ore from the Jordan claim were treated in a 50-ton 


flotation mill. 
ELMORE COUNTY 


In 1947 nearly all the output of Elmore County was gold ore pro- 
duced from the Boise-Rochester-Monarch group in the Middle Boise 
(Atlanta) district. The Talache Mines, Inc., operated the group and 
its 400-ton amalgamation and concentration mill throughout the year; 
the mill treated 27,539 tons of gold ore, which yielded 6,692 fine 
ounces of gold and 42,471 fine ounces of silver. In addition, 3 tons 
of high-grade gold ore were shipped direct to a smelter. 


GEM COUNTY 


Six mines in the West View (Pearl) district produced 115 tons of 
ore in 1947; 44 tons of gold ore were produced from the Black Pearl, 
Lulu, and Old Man claims, 41 tons of zinc-lead ore from the New 
Deal mine, 20 tons of gold-silver ore from the Shamrock mine, and 
10 tons of silver ore from the Valley View claim. 
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IDAHO COUNTY 


Burgdorf-Marshall Lake District—The Secesh Dredging Co. oper- 
ated & bucket-line dredge on Secesh Meadows from May 15 to October 
l.and treated about 50,000 cubic yards of gravel, which yielded 277 
fine ounces of gold and 49 fine ounces of silver. The rest of the dis- 
trict output was largely placer gold recovered by hydraulicking and 
sluicing at the Golden Rule and Laughing Water properties. 

Dixie District.—George Grebe worked the Mammoth mine and 
treated 70 tons of gold ore in a 15-ton amalgamation mill. 

Elk City District.—In 1947 all the output of the Elk City district 
was placer gold and silver recovered from eight properties. The 
principal producers were the Tyee Mining Co., H. & H. Mines, and 
Little Moose Placer Co. The Tyee Mining Co. operated a dragline 
dredge on American River, which treated 250,000 cubic yards of 

avel; the H. & H. Mines operated a bucket-line dredge on Red 

orse Creek, which treated 138,673 cubic yards of gravel; and the 
Little Moose Placer Co. operated a dragline on Little Moose Creek, 
which treated 9,000 cubic yards of gravel. 

Ten Mile District.—During the spring of 1947 the South Fork 
Placers placed & dragline and floating washing plant on the South 
Fork of the Clearwater River, 5 miles east of Golden. From June 1 
to November 25 the plant treated 100,000 cubic yards of gravel, which 
yielded 932 fine ounces of gold and 190 fine ounces of silver. 


LATAH COUNTY 


Northwest Gold Fields operated a bucket-line dredge on the North 
Fork of the Palouse River in the Hoodoo district from April 12 to 
July 12, when operations ceased owing to exhaustion of available 
placer ground. The dredge treated 181,448 cubic yards of gravel, 
which yielded 722 fine ounces of gold and 42 fine ounces of silver. 
little silver ore (3 tons) was hauled from a claim on Mess Paw Creek, 
also in the Hoodoo district, and treated in & local assay office. 


LEMHI COUNTY 


Blue Wing District.—The Ima mine on Patterson Creek was operated 
throughout the year by the Bradley Mining Co., but the 150-ton 
concentrator was destroyed by fire in December. The company re- ` 
ported that 20,195 tons of ore containing 1.96 ounces of silver to the 
ton, 0.164 percent copper, 0.279 percent lead, and 0.547 percent tung- 
sten were treated by concentration; 147 tons of tungsten concentrate 
were recovered by gravity and flotation concentration, followed by 
magnetic separation; and 692 tons of lead-copper-silver concentrate 
were recovered by bulk sulfide flotation. 

Eureka District.—Copper ore (322 tons) was produced from the old 
Pope Shenon mine near Salmon and gold ore (10 tons) from the Castle 
Rock claim. 

Gibbonsville District.—All the output of the Gibbonsville district 
in 1947 was placer gold and silver, recovered chiefly by two dredges. 
The Idaho-Warren Dredging Co. operated & 4-cubic foot bucket 
dredge on Hughes Creek from April 20 to December 31 and treated 
487,840 cubic yards of gravel; and Smith Bros. & Courtis, Inc., oper- 

810004—48— —2 
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ated a dragline and floating washing plant on the Hagel Ranch ground 
a = 12 to September 10, and treated about 217,000 cubic yards 
of grave 

Kirtley Creek District.— The Washington Iron Works operated a 
dragline and a dry-land washing plant on the Hagel Ranch ground 
from March 19 to September 26, when operations were abandoned. 
The plant treated 234,790 cubic yards of gravel, which yielded 1,518 ` 
fine ounces of gold. and 178 fine ounces of silver. 

Mineral Hill District.—About 3,700 tons of gold ore from the 
Monolith mine near Shoup were treated by concentration. The mine 
and 50-ton mill were operated most of the year by Gregor Mines, Inc. 

Nicholia District.—Lessees worked the old Nicholia mine a few 
months in 1947 and shipped 187 tons of lead ore and 130 tons of zinc- 
lead ore to smelters in Utah. 

Texas District.—Four mines in the Texas iibi produced 519 tons 
of ore in 1947. Most of it (511 tons) was oxide lead-silver ore from the 
Latest Out and Alex Stevens properties near Gilmore. 


OWYHEE COUNTY 


Six tons of rich gold ore were produced in 1947 from the Persever- 
ance claim, small lots of gold-silver ore were produced from the South 
Central, Oriole, and Tango claims, and a little placer gold and silver 
was recovered from the Jordan Creek, Lewis, and Long Gulch prop- 
erties—all in the Carson (Silver City) district. 


SHOSHONE COUNTY—COEUR D'ALENE REGION 


After dropping to a low point of production in 1946, the Coeur 
d’Alene region (Shoshone County)—the chief source of silver, copper, 
lead, and zinc in Idaho—made a marked recovery in production of 
these metals in 1947, resulting from an improvement in the labor 
supply and from an increase in the average prices of silver, copper, 
and lead. The output of gold increased 60, silver 63, copper 62, 
lead 29, and zinc 18 percent. The value of the metal output of the 
region was $49,226,932 (89 percent of the State value), the greatest 

value of any peacetime year and a 46-percent gain over 1946. The 
region remained the largest silver-producing area in the United 
. States and ranked second in lead and zinc; it produced 89 percent of 
Idaho’s silver, 80 percent of the copper, more than 92 percent of the 
lead, and 95 percent of the zinc. The chief producers of zinc in the 
region in 1947, according to rank, were the Star, Page, Sidney, 
Bunker Hill smelter-slag dump, Morning, Frisco, Tamarack, Moni- 
tor, and Bunker Hill & Sullivan properties. The chief producers of 
lead, according to rank, were the Bunker Hill & Sullivan, Star, Page, 
Morning, Sherman, and Sidney properties. The chief producers of 
silver, according to rank, were the Sunshine, Polaris, Bunker Hill & 
Sullivan, Silver Dollar, and Page properties. 

Of the total material (2, 957, 143 tons) produced in 1947 in the 
Coeur d’Alene region, 89 percent was zinc-lead ore and old tailings, 
5 percent silver-lead ore, 4 percent silver ore, and 2 percent zinc slag. 
Thirty-three mills, with an aggregate capacity of 13,075 tons of ore 
à dey, operated in the region 1n 1947. 
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Mine production of gold, silver, copper, lead, and zine in the Coeur d’Alene 
region, Shoshone County, 1946-47, and total 1884-1947, in terms of recovered 
metals 


ducing Ore (lode and | Co per| Lead 


EM and p Zinc 
Tur Neu d ut ins ) (pounds)| (pounds) | (pounds) Total value 
Lode | Placer ounces) ounces) 
1046. 2 es 56 1/2, 559, 636 1,758| 5,655, 672|1, 619, 000/113, 096, 000|134, 858, 000| $33, 673, 731 
1947-2.. 22020 61 412, 957, 143 2,808] 9, 234, 0006/2, 624, 0001146, 120, 000/158, 502, 000 49, 226, 932 
Total 1884- i m 
RT Y AA BEE EECH (2) 395, 874|441, 522, 330| 2 66, 676| 2 5, 605, 127| 2 1, 276, 117|1, 172, 152, 314 


! Figure not available. 
2 Short tons. 


Beaver District.—The output of the Beaver district in 1947 was 
111,015 tons of ore containing 194 ounces of gold, 137,683 ounces of 
silver, 127,200 pounds of copper, 6,193,296 pounds of lead, and 
11,252,976 pounds of zinc. In addition, 100 fine ounces of placer 
gold and 21 fine ounces of silver were recovered by a dragline and 
dry-land washing plant, which handled 30,000 cubic yards of gravel 
at the Potosi property. The Monitor Mining Col operated the 
Amazon, Carlisle, and Interstate mines and hauled 63,730 tons of 
zinc-lead ore to the Carlisle and Hercules flotation mills near Wallace. 
Lessees worked the Parrott, Silver Tip, and Toughnut mines, owned 
by the Monitor Mining Co., and hauled 15,100 tons of zinc-lead ore 
to the Hercules and Dayrock mills. According to the annual stock- 
holders’ report of Day Mines, Inc., for 1947, development and explora- 
tion at the mines were at a much faster rate than in 1946, owing to a 
greater supply of underground labor. Known ore reserves increased 
during the year, although the ore is low-grade. "The Sunset Lease 
continued to work the Sunset mine and hauled 32,185 tons of ore— 
averaging 2.30 ounces of silver to the ton, 4.28 percent lead, and 5.47 
percent zinc—to the Golconda custom flotation mill near Wallace. 

Eagle District.—Lessees worked the Crystal Lead group near Murray 
part of the year and hauled 1,517 tons of lead ore to the Galena 
(Zanetti Bros.) flotation mill in Lake Gulch. | 

Evolution District.— The output of the Evolution district in 194 
comprised 908,522 tons of zinc-lead old tailings, 114,878 tons of silver- 
lead ore, 18,198 tons of silver-copper-antimony ore; and 2,188 tons 
of lead old tailings. All the silver-lead ore came from the Chester 
vein, Silver Syndicate fault zone, Yankee Girl vein, and Sunshine vein, 
operated by the Sunshine Mining Co.; all the silver-copper-antimony 
ore from the Mineral Point mine, operated by the Coeur D'Alene 
Mines Corp.; and most (768,325 tons) of the old tailings from the 
Osburn dump, operated by the Hecla Mining Co. and Zanetti Bros. 
The Chester vein and Silver Syndicate fault zone (known as Rambo, 
Omega, and Rotbart areas) include property owned by the Sunshine 
Mining Co., Polaris Mining Co., Silver Dollar Mining Co., and Silver 
Syndicate, Inc.; and the Yankee Girl vein includes property owned by 

! On October 1, 1947, Day Mines, Inc. came into corporate existence, being a statutory consolidation of 
12 mining companies all owning mining properties in the Coeur d’Alene Region. The following companies 


produced ore in 1947: Dayrock Mining Co., Hercules Mining Co., Monitor Mining Co., Sherman Lead 
Co. and Tamarack & Custer Consolidated Mining Co. 
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the Sunshine Mining Co. and the Metropolitan Mines Corp.; but all 
exploration, development, mining, and milling of ore are done by the 
Sunshine Mining Co. The Sunshine Mining Co. reported that the 
total output of ore in 1947 was 114,878 tons (64,120 tons for Sunshine 
account and 50,758 tons for account of Polaris, Silver Dollar, Silver 
Syndicate, and Metropolitan) compared with 51,044 tons in 1946; 
the ore averaged 44.60 ounces of silver to the ton, 2.60 percent lead, and 
a little copper and zinc. The tailings averaged 0.76 ounce of silver 
to the ton and 0.06 percent lead; lead recovery was 98.1 percent and 
silver 98.5 percent.  Lead-silver concentrates (13,376 tons) contained 
5,034,160 ounces of silver, 1,249,555 pounds of copper, 5,881,796 
pounds of lead, and 581,631 pounds of zinc, of which the net for 
Sunshine account was 2,446,263 ounces of silver, 644,869 pounds of 
copper, and 2,453,795 pounds of lead. The average operating costs 
for the year per ton were $9.52 for mining, $0.95 for ore treatment, 
$0.19 for depreciation, and $4.08 for general expense and overhead— 
a total of $14.74. According to the annual report of the Sunshine 
Mining Co., improved earnings in 1947 were due largely to an increase 
in the number of underground workers resulting from an easing of the 
labor shortage in the latter part of the year; however, labor turn-over 
continued at a high rate, with 1,308 hired and 1,232 separating. The 
underground force totaled about 250 by the end of the year. De- 
velopment in 1947 comprised 1,487 feet of drifting, 1,560 feet of 
raising, and 889 feet of crosscutting. Total developed ore reserves 
reached an all-time high of 1,270,000 estimated tons above the 3,700- 
foot level. This estimate includes the total estimated reserves in 
areas in which other companies share in the production. 

The Hecla Mining Co. operated its Osburn tailing plant (2,500-ton 
sink-and-float plant and 500-ton flotation mill) continuously through- 
out the year, but only at two-thirds its former output. The company 
reported that 604,534 tons of old tailings, containing an average of 
0.74 ounce of silver to the ton, 0.96 percent lead, 0.60 percent zinc, 
and a little copper, were treated during the year in the sink-and-float 
plant; the resulting zinc-lead middling (313,929 tons) was treated in 
the Osburn and Hecla flotation mills, where it was separated into 
4,036 tons of lead concentrate and 5,933 tons of zinc concentrate. 
Zanetti Bros. worked another part of the Osburn tailing dump during 
the year and hauled 163,791 tons of zinc-lead old tailings to the 
Polaris, Hecla, Galena (Zanetti), and Amy flotation mills. Zanetti 
Bros. also worked the De Block tailing dump at the mouth of Lake 
Gulch and hauled about 90,000 tons of zinc-lead old tailings to the 
Galena mill. Garrett, Doyle, and Randall leased the Silver Crescent 
flotation mill on Moon Gulch near Silverton and treated about 42,200 
tons of zinc-lead old tailings deposited on the Pastore farm, 2% miles 
west of Wallace. 

The Coeur D’Alene Mines Corp. worked its Mineral Point mine 
near Osburn throughout the year, but the company 600-ton flotation 
mill ran only intermittently. The mill treated 18,198 tons of silver- 
copper-antimony ore, which yielded 500 tons of concentrate con- 
taining 13 ounces of gold, 190,516 ounces of silver, 300,134 pounds of 
copper, and 175,484 pounds of antimony. According to the corpora- 
tion annual report, the ore mined in 1947 was too low-grade for prof- 
itable operations, but it carried sufficient values to pay all ore- 
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breaking, maintenance, and overhead costs, in addition to a portion 
of the exploration and development expenses. Ore of the grade 
mined during the year could be more profitable if available in large 
quantities; however, the shoots from which the ore was mined are 
small and, in places, are not continuous, which prevents any large- 
scale operations. Development during the year failed to disclose 
adequate quantities of commercial ore. The remainder of the district 
output was principally 8,000 tons of zinc-lead old tailings from a dump 
near Osburn and 1,295 tons of silver-lead old tailings from the Western 
Union dump. 

Hunter District (Mullan).—The output of the Hunter district in 
1947 was 337,649 tons of zinc-lead ore and old tailings and 46,753 
tons of lead ore. The Star mine of the Sullivan Mining Co. was the 
EE producer, and owing to a larger supply of labor during the 
ast half of the year the mine produced nearly 50 percent more ore 
than in 1946. The company reported that 193,913 tons of zinc-lead 
ore were treated in its 1,000-ton flotation mill in 1947, yielding 10,596 
tons of lead concentrate and 32,319 tons of zinc concentrate, which 
contained 222 ounces of gold, 247,136 ounces of silver, 120,580 pounds 
of copper, 17,473,433 pounds of lead, and 34,340,357 pounds of zinc. 
The mine continued as the largest producer of zinc in Idaho and 
ranked second in lead. 

The Morning mine of the Federal Mining & Smelting Co. was 
operated continuously, but operations were handicapped by a shortage 
of labor throughout the year. The company reported that 70,946 
tons of mine ore, containing an average of 1.9 ounces of silver to the 
ton, 6.0 percent lead, and 6.4 percent zinc, and 37,783 tons of waste- 
dump ore and old tailings, containing 2.5 ounces of silver to the ton, 
3.2 percent lead, and 2.7 percent zinc, were treated in its 1,250-ton 
flotation mill at Mullan. According to the annual stockholders’ 
report of the company for 1947, production and development were 
limited owing to a shortage of labor; the crew is still far below normal. 
Ore reserves at the end of the year, including the Morning and You- 
Like veins of the mine, are estimated at 478,000 tons, a decrease of 
67,000 tons from the estimated tonnage at the end of 1946. 

The Hunter Lease continued to work the Gold Hunter mine and 
500-ton flotation mill; in 1947 the mill treated 38,985 tons of mine 
ore and 7,768 tons of waste-dump ore, which contained 107,060 ounces 
of silver, 10,000 pounds of copper, 2,075,000 pounds of lead, and 
411,400 pounds of zinc. The remainder of the district output com- 
prised 22,618 tons of old zinc-lead tailings from the Granada, Hultner, 
Mary D., and Moe properties, 11,257 tons of zinc-lead-silver ore 
from the Lucky Friday mine, and 1,132 tons of zinc-lead ore from 
the Ruth waste dump. | 

Lelande District (Burke, Mace, Frisco).—In 1947 seven properties 
in the Lelande district produced 104,302 tons of zinc-lead-silver ore, 
82,470 tons of zinc-lead old tailings, and 11,742 tons of lead-silver ore. 
All of the old tailings, containing an average of about 1 ounce of silver 
to the ton, 1.82 percent lead, and 2.30 percent zinc, came from the 
Elgin property above Wallace operated by the Small Leasing Co. The 
lower levels of the Frisco mine at Gem were worked continuously by 
the Federal Mining & Smelting Co., and the upper levels by the Hull 
Lease. From the lower levels, 40,489 tons of ore (containing an aver- 
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age of 1.59 ounces of silver to the ton, 4.71 percent lead, and 6.25 per- 
cent zinc) were hauled to the Morning mill at Mullan for treatment. 
From the upper levels, the Hull Lease treated in its own 90-ton flota- 
tion mill 26,975 tons of ore, containing an average of 0.7 ounce of silver 
to the ton, 1.3 percent lead, and 9.1 percent zinc. According to the 
annual stockholders’ report of the Federal Mining & Smelting Co., 
the Frisco vein gives no present indication of being a major producer, 
but at appropriate metal prices it may continue to earn substantially 
for a considerable period of time as there is a strong possibility of a 
tonnage larger than now estimated. Ore reserves at the end of 1947 
were estimated at 183,000 tons of developed and probable ore. 

The Sherman Lead Co. treated 33,678 tons of ore (containing 

306,118 ounces of silver, 8,941,890 pounds of lead, and 1,815,000 
pounds of zinc) in its 300-ton flotation mill in 1947 compared with 
18,875 tons in 1946; the mill yielded 6,532 tons of zinc-lead-silver con- 
centrate. Output of ore increased during the year as more under- 
ground workers became available. The rest of the district output 
comprised 11,163 tons of lead-silver ore from the Hercules (Fairview 
vein) mine, 3,160 tons of zinc-lead ore from the Mace property and 
Gem waste dump, and 579 tons of lead ore from the Hecla mine. 
. Placer Center District. — The output of the Placer Center district in 
1947 was 109,895 tons of zinc-lead-silver ore and old tailings and 46,363 
tons of lead-silver ore. The most important producer was the Tama- 
rack mine operated by the Tamarack & Custer Consolidated Mining 
Co.; 65,518 tons of ore. (containing 1.1 ounces of silver to the ton, 
3.3 percent lead, and 4.7 percent zinc), and 20,059 tons of old tailings 
(containing 2.5 ounces of silver to the ton, 3.2 percent. lead, and 3.7 
percent zinc), were treated in the company 400-ton flotation mill.. The 
mill. yielded 3,485 tons of lead concentrate and 6,609 tons of zinc con- 
centrate. In addition, lessees hauled 12,103 tons of zinc-lead waste- 
dump ore and 3,203 tons of mine ore to custom flotation mills near 
Wallace. According to the annual report of Day Mines, Inc., explora- 
tion and development in 1947 were at a faster rate than in 1946, owing 
to a larger supply of underground workers. However, the mine still 
needs more experienced ‘miners. 

Output of ore from the Dayrock mine increased to 46,363 tons in 
1947. The ore, which contained 145,677 ounces of silver, 4,933,284 
pounds of lead, and 686,028 pounds of zinc, was treated in the com- 
pany 200-ton flotation mill. According to the annual report of Day 
Mines, Inc., the estimated ore reserves at the end of 1947 in the four 
principal mines of the company aggregated 1,033,918 tons compared 
with 906,264 tons at the end of 1946. This increase resulted chiefly 
from favorable development of ore in the Dayrock mine. The 
remainder of the district output was 7,596 tons of zinc-lead old tailings 
from the Haugus, Rex, and Woodland properties, and 1,416 tons of 
zinc-lead ore from the Success mine. | 

Summit District (Murray).—Leasing operations at the Orofino mine, - 
7 miles northeast of Murray, produced 3,927 tons of zinc-lead ore 
and 27 tons of high-grade lead ore. Zinc-lead ore (495 tons) was 
produced also from the Terrible Edith property. About 2,500 tons 
of old tailings from the Golden Chest dump were treated by cyanida- 
tion, which yielded. 136 fine ounces of gold and 82 fine ounces of silver, 
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and 19 tons of high-grade gold ore were shipped from the mine. In 
addition, 24 fine ounces of gold were recovered from sluicing 400 
cubic yards of gravel. The rest of the district output was 24 tons 
of lead ore produced from the Giant Ledge mine. Se | 

Yreka District (Kellogg).— The value of the metal output of. the 
Yreka district was $20,960,287 in 1947, more than double that of 
any other district in Idaho and a gain of $6,291,963 over 1946. "The 
district remained by far the chief lead- and zinc-producing area in 
Idaho and ranked second in silver. In 1947 material produced from 
the district comprised 907,536 tons of zinc-lead-silver ore and old 
tailings, 65,409 tons of old zinc slag, 61,842 tons of old zinc-lead-iron- 
silver tailings, and 19,842 tons of lead ore and old tailings—a total of 
1,054,629 tons compared with 906,317 tons in 1946. Of the total 
ore, old tailings, and old slag, 374,363 tons (containing 1,355 ounces 
of gold, 851,885 ounces of silver, 332,200 pounds of copper, 33,207,237 
pounds of lead, and 58,866,170 pounds of zinc) were zinc-lead-silver 
ore from nine mines in the Pine Creek area of the district—the 
greatest output ever recorded in the area. However, the Bunker 
Hil & Sullivan mine at Kellogg, with an output of 246,601 tons of 
zinc-lead-silver ore and 17,000 tons of lead ore in 1947, continued to 
be the most important producer of ore in the district. The company 
main 1,700-ton flotation mill, equipped with a sink-and-float unit, 
treated 246,601 tons of zinc-lead-silver ore from the Bunker Hill & 
Sullivan mine and 284,292 tons of old zinc-lead tailings from the 
Bunker Hil € Sullivan mill tailing dump.. The ore contained an 
average of 4.68 ounces of silver to the ton, 6.63 percent lead, and 1.71 
percent zinc, and the old tailings 0.70 ounce of silver to the ton, 1.58 
percent lead, and 0.72 percent zinc. John George continued leasing 
operations in the upper levels of the Bunker Hill & Sullivan mine and 
treated about 17,000 tons of lead ore in his mill. The Bunker Hill & 
Sullivan Mining & Concentrating Co. also treated 61,842 tons of old 
jig tailings (containing silver, lead, zinc, and iron) in its 300-ton 
gravity-flotation plant, which yielded 2,315 tons of zinc-lead-iron 
concentrate and shipped 65,409 tons of old Bunker Hill smelter slag 
(containing 0.37 ounce of silver to the ton, 1.89 percent lead, and 11.63 
percent zinc) to its lead smelter at Dradley. The resulting hot slag 
was sent to the slag-fuming plant, also at Bradley, to recover the zinc. 
According to the company annual report to stockholders, there were 
produced and recovered from Bunker Hill & Sullivan mine ore (in- 
cluding lessee ore) 1,118,304 ounces. of silver, 31,970,000 pounds of 
lead, and 7,648,000 pounds of zinc. An improvement in the labor 
supply during the year, especially in underground workers, resulted 
in more metals being produced in 1947 than in any of the three pre- 
ceding years. No new extensive mine development was done in 1947 
owing to a continued shortage of underground labor. Ore reserves 
fully developed and ready for mining January 1, 1948, totaled 
2,870,945 tons of zinc-lead-silver ore. The increase of 284,484 tons 
over 1946 resulted from the opening and enlarging of stoped areas 
already known. With the exception of September, the zinc slag- 
fuming plant of the Bunker Hill & Sullivan Mining & Concentrating 
Co. at Bradley ran continuously. In 1947 the plant received 135,406 
tons of current hot slag from the lead furnaces of the Bunker Hill 
smelter at Bradley; the resulting lead fume (3,157 tons) was sent to 
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the Bunker Hill lead smelter, and the zinc fume (21,429 tons) was 
shipped to a smelter at Coffeyville, Kans. All of the lead and zine 
produced at the plant in 1947 was credited to the mines and an old 
slag dump furnishing the slag-making material. 

Output of zinc-lead-silver ore from the Page mine of the Federal 
Mining & Smelting Co. increased from 102,875 tons in 1946 to 129,276 
tons in 1947. The ore, treated in the Page 500-ton flotation mill, 
contained an average of 3.57 ounces of silver to the ton, 6.23 percent ` 
lead, and 6.92 percent zinc. The mine ranked second in zinc pro- 
duction in Idaho in 1947, third in lead, and fifth in silver. According 
to the company annual report to stockholders, the Page mine had a 
full crew at the end of the year and was producing at capacity. De- 
velopment consisted of sinking the main shaft 267 feet. Ore reserves 
at the end of the year were estimated at 486,000 tons, a decrease of 
132,000 tons from the estimated tonnage at the end of 1946. 

Output of zinc-lead-silver ore from the Sidney mine of the Sidney 
Mining Co. on Denver Creek increased from 24,562 tons in 1946 to 
70,865 tons in 1947. The ore was treated in the Sidney 250-ton flota- 
tion mill, which yielded 4,758 tons of lead concentrate and 12,704 tons 
of zinc concentrate containing 206 ounces of gold, 181,153 ounces of 
silver, 56,650 pounds of copper, 7,302,094 pounds of lead, and 14,509,- 
194 pounds of zinc. From the Little Pittsburg mine, also on Denver 
Creek, the Denver Development Co. produced 43,626 tons of ore in 
1947 (39,844 tons in 1946), containing an average of about 1 ounce of 
silver to the ton, 2.73 percent lead, and 7.30 percent zinc; the ore was 
treated in the company 150-ton flotation mill. The 200-ton flotation 
mill of the Highland-Surprise Consolidated Mining Co. ran con- 
tinuously in 1947 and treated '40,888 tons of zinc-lead ore from the 
company mine on Stewart Creek. The mill yielded 1,441 tons of 
zinc-lead concentrate and 4,925 tons of zinc concentrate. Output of 
ore from the Spokane-Idaho mine on Pine Creek increased to 38,468 
tons in 1947. The ore, treated in the company 175-ton flotation mill, 
contained 63,310 ounces of silver, 2,044,112 pounds of lead, and 
5,651,870 pounds of zinc. Mining and milling of zinc-lead ore from 
the Liberal King mine also on Pine Creek were continuous throughout 
the year by the Sunset Minerals, Inc. ; 28,630 tons of ore (containing an 
average of 0.75 ounce of silver to the ton, 2.67 percent lead, and 5.62 
percent zinc) were treated in the company 100-ton flotation mill. 
The rest of the district output was principally 22,610 tons of zinc-lead 
ore produced from the Douglas, Nabob, and Senator Stewart properties 
on Pine Creek and 2,842 tons of silver-lead-iron fluxing ore shipped 
direct to a smelter from the Sierra-Nevada waste dump. 


VALLEY COUNTY 


Deadwood Basin District.—Output of zinc-lead-silver ore from the 
Hall-Interstate mine, 54 miles southeast of Cascade, dropped from 
16,350 tons in 1946 to 3,297 tons in 1947. Exploration and develop- 
ment at the mine by the Callaban Zinc-Lead Co. were so disappointing 
» e? company surrendered its lease and all work was terminated 
in October. 
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Yellow Pine District.—Mining and milling of gold-silver-iron- 
antimony ore from the open pit at the Yellow Pine mine by the Bradley 
Mining Co. were continuous throughout the year. The company in- 
creased the capacity of its flotation mill from 1,800 to 2,000 tons of 
ore a day, and in 1947 the mill treated 584,483 tons of ore containing 
0.076 ounce of gold and 0.555 ounce of silver to the ton, 1.146 percent 
, antimony, and some iron. The mine was by far the largest producer 
of gold and antimony in the State. In May 1948, the company an- 
nounced it had made plans for the construction of a smelter at Stib- 
nite, Idaho, for reduction of the antimony and gold concentrates pro- 
duced at the mill. 


Missouri, Oklahoma, eii and 


Arkansas i 
Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 


HE mine production of recoverable lead in Missouri, Oklahoma, 
Kansas, and Arkansas, as a whole decreased 3 percent in 1947 
from 1946 and that of zinc decreased 21 percent. The output 
of silver—a byproduct of lead mining in Southeastern Missouri— 
increased 35 percent. The copper production, which also came from 
Southeastern Missouri and was largely incidental to the mining of 
lead, decreased 5 percent. The principal factors affecting production 
of lead and zinc in 1947 were the stimulus to lead mining and explora- 
tion afforded by a higher lead price than in any previous year on 
record and the contraction in zinc mining that followed expiration of 
the Premium Price Plan. Zinc production in July, the first month 
after Federal premiums were discontinued, decreased to only 32 per- 
cent of the monthly average from January through June. Produc- 
tion increased gradually in the succeeding months and in October, 
November, and December averaged 53 percent of the January-to-June 
monthly average. The quantity of lead produced by zinc-lead mines 
increased slightly in 1947. The principal straight-lead mines oper- 
ated steadily throughout the year, but the output of concentrates 
was a little lower than in 1946, as the average grade of ore declined 
and much development work was necessary to replenish ore reserves 
drawn upon during the war. 
All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 
The value of the metal production herein reported has been calcu- 
lated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1943-47 


Silver 3 
Copper ? Lead 3 Zinc? 
Year nc (per pound)|(per pound)|(per pound) 


PP PP | e | € 


eon c A $0. 130 $0. 075 $0. 108 
1964 M —— M —— CEN : . 080 . 114 
A A coc Dudas de 135 . 086 115 
Eeer 162 . 109 122 
194 A ETE 210 . 144 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1034. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-1- ($20.671835) per fine ounce. 
id DUC buying price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905. 
? Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 


1 This*chapter replaces part of the chapter in preceding volumes of the Minerals Yearbook-Mineral 
Resources series headed ‘‘Silver, Copper, Lead, and Zinc in the Central States." Another chapter of this 
volume entitled “States East of the Mississippi River—Gold, Silver, Copper, Lead, and Zinc” contains 
the mine reports for Illinois, Kentucky, Michigan, and Wisconsin, formerly included with those of Arkansas, 
Kansas, Missouri, and Oklahoma in the Central States chapter. 
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Mine production of silver, copper, lead, and zinc in Arkansas, Kansas, Missouri, 
and Oklahoma in 1943—46 and, by States, in 1947, in terms of recovered metals 


Material sold or treated Silver 
Mines E oce e D ee ey mere 
dtu Crud Old taili ae 
ing rude ore allings iq; 
(short tons) | (short tons) Fine ounces} Value 
A E E EE 305 16, 178, 069 11, 402, 382 111,285 $79, 136 
Ee ÁO 289 15, 730, 407 12, 293, 010 92, 243 65, 595 
rca eget vet sii eee eeneg 247 14, 163, 065 11, 271, 347 | 94,822 67, 429 
Misco nio oa 269 13, 831, 590 10, 178, 620 69, 401 56, 076 
1947 LE ZE 
Arkansas M —— AA eese EE Geh 
e EE 79 2, 253, 309 1,005,098 | AAA soe 
Missouri. A A 63 6, 765, 213 541, 594 93, 600 84,708 
OKANO Ae soso cis da 107 2, 818, 476 4,104,851 |........... 9 GE 
Total 1047. 254 | 11,837,403 6,041, 783 93, 600 84, 708 
Copper Lead Zinc 
| pope SS el value 
Pounds Value Short tons Value Short tons |. Value 
1043... 2225s 2, 680, 000 $348, 400 213,857 |$32,078, 550 201, 538 |$43, 532, 208 | $76,038, 294 
1944.-22- 6, 604, 000 891, 540 198,021 | 31, 683, 360 191,797 | 43,729,716 76, 37Q, 211 
1945. ` 6, 798, 000 917,730 196, 610 | 33, 816, 920 140, 172 | 32,239, 560 67,041, 639 
1040... cuore 9, 714, 000 601, 668 159,256 | 34,717,808 139, 574 | 34,056,056 | 69,431,608 
1947 KE mE . : y . a 

Bd CA WE, GE 18 5, 184 18 4, 356 9, 540 
WANSSS ese VE EE 7,285 | 2,098, 080 41,497 | 10,042, 274 |. 12,140,354 
Missouri. ........ 3, 520, 000 139, 200 132, 246 | 38, 086, 848 17,074 | 4,131,908 43, 042, 664 
Oklahonia. d cesses ese ses cokes 14, 289 4, 115, 232 51,062 | 12,357,004 16, 472, 236 


—— e | Y emcees | ere er ec Engen È cece PP || AER o fare EI EAT 


Total 1947..| 3, 520.000 739, 200 153, 838 | 44, 305, 344 109, 651 | 26, 535, 542 | 71,064,794 


Mine production of silver, copper, lead, and zinc in Arkansas, Kansas, Missouri, 
and Oklahoma in 1947, by months, in terms of recovered metals 


Silver (fine Copper Lead (short | Zinc (short 
Moarn ounces) (short tons) tons tons) 

El Gas al Sec ee cae 7,732 154 14,135 11, 986 
¡As EE 10, 130 145 13, 192 11,176 
IVE APCD AR A AA 8, 270 118 13, 935 12. 406 
POT go ci E at o Le E 7,800 139 13, 480 12, 493 
May A A A d eee soe 7,030 134 13, 071 12, 993 
E EE 6, 764 141 12, 870 13, 605 
PUY ce eo aa 7, 300 121 11, 927 3, 981 
AURUS eg 8, 450 149 11, 848 5, 517 
September. -.---------------------------------- 8, 090 154 ^ 11,810 ‘ . 5,798 
EE 7,630 164 13, 287 6, 359 
DN ergeet e e 6, 560 159 11, 573 6, 318 
December... oc casuale eco EE , 844 182 12, 710 7,019 

dc A uasai 93, 600 1,760 153, 838 109, 651 


Silver.—In 1947 silver continued to be recovered as a byproduct by 
smelters treating Southeastern Missouri lead concentrates. These 
concentrates usually contain 1 to 2 ounces of silver to the ton. A large 
part of the lead made from the concentrates is not desilverized and 
this silver is not recorded as recoverable production. A little silver 
was recovered from copper concentrates made in treating lead-copper 
ore from Southeastern Missouri. The lead concentrates from other 
districts in Missouri, Oklahoma, Kansas, and Arkansas contain very 
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little silver; when assays for silver are made, they generally range from 
a trace to 0.15 ounce to the ton. Silver in such small quantity is not 
considered to be recoverable. | 

Copper.— The output of recoverable copper in Southeastern Mis- 
souri totaled 1,760 tons in 1047 compared with 1,857 tons in 1940. 
Part of the output in both years was contained in byproduct matte 
shipped from smelters treating lead concentrates, and part in copper 
concentrates shipped from the Madison mill, which treated lead- 
copper ore. Some of the ore from Southwestern Missouri, Okla- 
homa, Kansas, and Arkansas contains traces of copper but the quan- 
tity of copper recovered is negligible. 

Lead.—The Southeastern Missouri disseminated-lead district, most 
productive lead district in the United States, produced 129,516 tons of 
recoverable lead in 1947 compared with 135,796 tons in 1946. "The 
bulk of the output came from the mines of the St. Joseph Lead Co. 
The Tri-State zinc-lead district (Oklahoma, Kansas, and South- 
western Missouri) produced 24,239 tons of lead in 1947 compared with 
23,363 tons in 1946. The principal producer in this district was the 
Eagle-Picher Mining & Smelting Co. Mines in Central Missouri and 
Arkansas produced small tonnages of lead. 

Zinc.—In 1947 the Tri-State district produced 109,338 tons of 
recoverable zinc, the Southeastern Missouri region 295 tons, and 
Arkansas 18 tons compared with 139,038, 451, and 85 tons, respec- 
tively, in 1946. Output in the Tri-State district dropped precipit- 
ously after the Premium Price Plan expired June 30, 1947; the pro- 
duction from July through December represented only 32 percent of 
the total for the year. A general review of mining and milling in this 
district is in the Southwestern Missouri section of this chapter. 


MINING AND METALLURGIC INDUSTRY 


The Premium Price Plan, which was in operation since February 
1, 1942, and which fixed the price basis upon which most of the lead 
and zinc mines operated during the war, was terminated June 30, 1947. 
Under the plan, mine operators whose mines could not be worked at a 
reasonable profit at the Office of Price Administration ceiling or mar- 
ket prices of their products received supplemental payments from the 
Government if they submitted certain data on production costs and 
other items to the Quota Committee at Washington, D. C. 'The com- 
mittee determined the amount to be paid to each individual operator, 
using & sliding scale designed to give an adequate operating margin 
per ton of ore or pound of metal produced provided such margin did 
not raise the total price above the specified maximum price. Ad- 
vances in the price of lead early in 1947 brought the market price 
close to the level of the maximum price paid under the Premium 
Price Plan, and expiration of the plan had little effect on operations of 
the straight-lead mines. "The effect on the zinc and zinc-lead mines, 
however, was severe. The total output of crude. ore from these mines 
in Oklahoma, Kansas, Missouri, and Arkansas decreased from 
8,328,236 tons in 1946 to 6,242,677 tons in 1947, and the tonnage of 
old zinc tailings remilled from 10,178,620 to 5,740,459 tons. 

A provision for special premiums to encourage exploration was 
made in Office of Economie Stabilization Directive 137, dated Sep- 
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tember 13, 1946. "The total amount of these premiums, both limited 
and project types, received by mine operators in Oklahoma, Kansas, 
and Missouri (none in Arkansas) was $435,998, as reported to May 17, 
1948. This premium plan expired June 30, 1947, but approved 
projects were given until the end of the year to expend their allotments. 

'The Bureau of Mines, in cooperation with the Geological Survey, 
continued to investigate sources of strategic minerals. The work on 
copper, lead, and zinc included exploratory drilling, geophysical 
surveys, field examinations, and metallurgical tests. 

About 57 mills were operated all or part of 1947 on lead and zinc 
ores and old tailings from Missouri, Oklahoma, Kansas, and Arkansas. 
The daily capacity of the mills ranged from 40 tons to 15,000 tons and 
averaged 1,552 tons. Most of the mills used gravity concentration 
and flotation. Flotation concentrates comprised 43 percent of the 
total lead concentrates and 64 percent of the zinc concentrates pro- 
duced. Active smelters in the four States comprised two lead 
smelters, one each at Galena, Kans., and Herculaneum, Mo.; four 
zinc smelters, one each at Bartlesville, Blackwell, and Henryetta, 
Okla., and Fort Smith, Ark.; and an oxide plant at Coffeyville, Kans. 
Three waelz plants operated in conjunction with the zinc smelters 
at Bartlesville (waelz plant at Cherryvale, Kans.), Henryetta, and 
Fort Smith treated a total of 98,280 tons of old residues, current 
residues, oxidized ore, and clean-up material yielding 16,759 tons of 
oxide averaging 65.09 percent zinc and about 2 percent lead. The 
oxide was smelted along with concentrates to produce metal. 


ORE CLASSIFICATION 


The following table classifies the combined ore and old tailings 
produced in Arkansas, Kansas, Missouri, and Oklahoma in a manner 
comparable to the classes shown in the tables in ore classification in the 
chapters devoted to mining in the Western States. The basis for 
classification 1s given in the Gold and Silver chapter of this volume. 
Additional details of the tenor of ore and old tailings milled and the 
cohcentrates produced in Kansas, Missouri, and Oklahoma are given 
in tables in the Review by States section that follows. Such tables for 
Arkansas are omitted because only small-scale intermittent mining of 
lead and zinc was done there from 1918 through 1947. 


Ore and old tailings sold or treated in Arkansas, Kansas, Missouri, and Oklahoma 
in 1947, with content in terms of recoverable metals 


Mines Ore, etc 


: * | Silver (fine| Copper Lead Zinc 
Source dern ns ounces) | (pounds) |(short tons)! (short tons) 
Lead orel LL... LL. 30 | 5,896,050 93, 600 | 3, 520,000 129, 866 148 
Zine ore ?___ ooo 76 | 6,968,795 |-..---------ļ------------ 1,023 35, 111 
Zinc-lead ore ooo. 148 | 5,014,341 |............|--.--..-.--- 22, 949 74, 392 
Total: 1947._..........--- 254 | 17,879, 186 93,600 | 3,520,000 153, 838 109, 651 
1946. ooo. 269 | 24,010, 210 69,401 | 3,714, 000 159, 256 139, 574 


1 Includes lead-copper ore from 1 mine; also includes 301,324 tons of old tailings remilled, concentrates 
from which were mixed with those from crude ore. 
2 Includes 5,740,459 tons of old tailings yielding 11,759 tons of recoverable zinc and 73 tons of lead. 
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REVIEW BY STATES ` 
ARKANSAS 


Lead and zinc mining in Arkansas in 1947 was confined to scattered 
small-scale operations. Production (in terms of recoverable metals) 
was 18 tons each of zinc and lead compared with 85 tons of zinc and 
2 tons of lead in 1946. Ore shipments—all small tonnages—comprised 
lead and zinc ores shipped from Harrison, Boone County, by J. C. 
Dirst; zinc ore shipped from Yellville, Marion County, by the Mattie 
Mae Mining Co. and N. W. Palmer; lead and zinc-lead ores shipped 
from the Brewer mine near Ponca, Newton County, by Hedges & Heur 
and C. W. Allen & Co.; and zinc ore that had lain in bins at the Kellog 
mine at Levy, Pulaski County, since 1922, shipped by C. C. Spencer. 
In December the Lucky Dog Mining Co. completed a 100-ton mill at 
the Lucky Dog mine in Searcy County. 


KANSAS 


Mine production of zinc in Kansas decreased 13 percent and lead 
increased 13 percent in 1947 from 1946. The rate of decrease in zinc 
output in Kansas after the Premium Price Plan expired June 30 was 
less than in the parts of the Tri-State district in Missouri and Okla- 
homa. The mining industry of the district as a whole is reviewed in 


the Southwestern Missouri section of this report. 
| ai 
Mine production of lead and zinc in Kansas, 1943-47 


| Metal content ! 
Lead concentrates | Zinc concentrates |—— 


. | Mines : 
Year pro- Lead _ Zime 
ducing => 
Short Short Short Short : 
tons Value tons Value tons Value ons Value 
1943... 82 | 12,243 | $1,473,891 | 105,656 ($10,792, 583 | 9,213 | $1,381,950 | 56,944 | $12, 299, 904 
1944. 85 | 12,176 | 1,418, 781 | 117,827 | 11,959,317 | 9,394 | 1,503,040 | 63,703 | 14,524, 284 
1945 ....... 82 | 9,967 | 1,236,322 | 89,305 | 9,715,271 | 7,370 | 1,267,640 | 48,394 | 11,130, 620 
1946. ....... 82 | 8,499 | 1,388,210 | 87,963 | 9.902,906 | 6,445 | 1,405,010 | 47, 703 | 11,639, 532 
1947.......- 79 9,569 1, 811, 269 76, 699 7, 641, 709 7, 285 2, 098, 080 | 41, 497 10, 042, 274 
1876-1947. _1....-... 747,820 | 55, 601, 592 ¡4,994,112 |220, 382, 098 |570, 852 | 66, 734, 869 |2,588,961| 343, 465, 182 


1 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received hy the producer, whereas the value of the lead and zinc is calculated from 
the average price for all grades. 


The Baxter Springs-Blue Mound-Treece area produced 90 percent 
of the total Kansas output of zinc concentrates and 92 percent of the 
lead concentrates in 1947 compared with 84 percent and 95 percent, 
respectively, in 1946. About 43 percent of the crude ore mined in the 
area was concentrated in the Central mill of the Eagle-Picher Mining 
& Smelting Co. at Cardin, Okla. Most of the ore was transported 
to the mill over the Northeast Oklahoma Railroad, which has spur 
tracks to the principal ore-hoisting shafts. Producing Eagle-Picher 
mines in this area were the Big John, Foley-Mullen, Foley No. 3, 
Leopard No. 2, Leopard-Youse Slaughter, Puterbaugh, Webber mines, 
Westside-Foley mines, and Wilbur. The company operated as agent 
for the Office of Metals Reserve until June 30, the Paxson, Stoskopf, 
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Tenor of lead and zinc ore and old tailings milled and concentrates produced in 
Kansas, 1946-47 


1946 — 1947 


. Crude | Old tail- | Crude | Old tail- 


- ore ings ore ings 
Total ore and old tailings milled --.------------------ short tons|2, 980, 313 |1, 314, 012 |2, 253, 309 | 1,305, 338 
Total concentrates produced: 
E io 2o. diacono Ee MR do.... 8,499 |.......... 9, 522 47 
Bphalerite. EE do....| 84,010 3, 953 69, 720 6, 979 
Ratio of concentrates to ore, ete.: : 
o ——SMÁ— ——— E T — E percent. . E EE 42 003 
C ——'—— n e E 2. 82 . 90 3. 0 
Metal content of ore, ete.: ! 
EE do.... 27 PEDE ] . 002 
PING EP ee do.... 1. 70 18 1. 86 . 29 
Average lead content of galena concentrates. ............ do. Wal E 75. 76 58. 50 
Average zinc content of sphalerite concentrates. ......... do.... 60. 29 59. 55 60. 25. 58. 70 
Average value per ton: 
Galena concentrates.................- Ee $163.34 |.......... 189. 51 144. 68 
Sphalerite concentrates.............---.-------------------- 112.40 | $116.36 102. 03 75. 78 


1 Figures represent metal content of the crude ore (or ‘‘dirt’’) only insofar as it is recovered in the concen- 
trates; data on tailing losses not available. 


a Swalley “D” mines and the Paxson mill; all were idle the rest of 
the year. | 

The mines of the St. Louis Smelting & Refining Co. near Baxter 
Springs together produced considerably more zinc in 1947 than in 
1946. The company Walter Hartley mine, operated throughout the 
year, was the largest individual producer of zinc concentrates in 
Kansas and the Tri-State district. Other producing company mines 
were the Ballard, Clark, Keith (North 60), Moore, Shanks, and 
Slaughter, operated mostly during the first part of the year. 'The 
ore was treated in the No. 8 (Ballard) central mill, which also handled 
custom ore from the Keith (South 20 or Robob) in Kansas and the 
Imbeau (C. € M., formerly St. Louis No. 4) in Oklahoma. ` 

The Beck No. 3 mill operated until June 30 on ore from the Smith 
and Swalley (Beck mines) and the MacArthur mine; all three mines 
were idle the rest of the year. The Dines Mining Co. operated its 
mill and the Hartley No. 1 and Stoskopf mines throughout 1947. Be- 
sides company ore, the mill treated custom ore from the C. K. & E. 
(Stebbins, Karcher), Robinson (Douthit, Jarrett), and Harris (E. W. 
No. 24) mines. The Wade-Rea mill operated on company ore (mostly 
from the Hunter mine) and small lots of custom ore. The Lula Bell 
(Liza Jane) mine was operated from January through June and inter- 
mittently until December 24 ; most of the ore was treated in the Young- 
man mill. Other producers included the Bilharz (Muncie), Bilwil 
(Ebenstein, closed May 31), Brugger, Grace Jarrett (Wright), and 
Mark Twain (Blue Mound). The newly developed Vanatta mine of 
Fred Childress & Sons near Melrose was in production from April to 
July 14 and during November and December. 
| The Captain tailing mill operated from January through June and 
from December 1 to 30. The Sooner (Tri-State Zinc, Inc.) mill in 
Oklahoma treated old tailings from Kansas. The Barr Cleanup mill 
operated most of the year. | 

At Galena the Eagle-Picher Mining & Smelting Co. operated the 
Murphy mine until June 30. The mine was idle until September, 
when the Short Creek Royalty Co. reopened it and operated the rest 
of the year. Other producers included the Cooper Hollow (L. & S.), 
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Mess Cave, Murray-Davis (Southside), North End, and Oliphant & 
Abbey. The Eagle-Picher lead smelter and lead- and zinc-pigment 
plant at Galena purchases most of the lead concentrates produced in 
the Tri-State district. 

In the Waco district (Kansas part) the St. Louis Smelting & Refin- 
ing Co. No. 9 mill operated until June 30 on company ore from the 
Gascho mine in Missouri and custom ore from the Grasselli (leased by 
Glen Richey) and the Oscar Bennett, worked by the Stotts City Min- 
ing Co. Ore produced by the Grasselli mine from July through De- 
cember was concentrated in the Playter custom mill in Missouri. 
F. W. Evans Mines continued to operate its mill and St. Louis and 
O’Neill mines; operations were curtailed after the Premium Price 
Plan expired. 

At old lead diggings near Pleasanton, Linn County, dump material 
treated in a log washer yielded a small lot of lead concentrates. 


MISSOURI 


For the past 40 years Missouri has been the chief lead-producing 
State and until 1918 had ranked first in zinc production for many 
years. In 1947 the State output of lead decreased 5 percent and zinc 
23 percent from 1946. "The principal lead mines are in the South- 
eastern Missouri region. Silver and copper are recovered as byprod- 
ucts in smelting lead concentrates produced in this region, and copper 
and a little silver have been recovered in some years (including 1944— 
47) from lead-copper-(cobalt-nickel-iron) ore mined in Madison 
County. Silver recovered in 1947 totaled 93,600 ounces and copper 
1,760 tons compared with 69,401 ounces and 1,857 tons, respectively, 
in 1946. In the sale of the lead concentrates, no value is attached 
to the silver and copper, as the quantity recovered per ton of concen- 
trates is very small. The zinc output comes largely from zinc-lead 
mines in Southwestern Missouri. The Central district of Missouri 
had a small output of lead in 1946 and 1947 and of both zinc and lead 
in 1943-45; the figures are included with those of Southeastern 
Missouri in the table that follows. | 


Mine production of lead and zinc in Southeastern and Central Missouri, 1948-47 


E Metal content 3 
Lead concentrates | Zinc concentrates 
(galena) (sphalerite) ! 
Year Lead Zine 

Short Short Short Short 

ions Value 3 tons Value tons Value Value 
1943. . .........------ 257, 305 |$18, 490, 413 2, 284 $99, 710 179, 134 |$26, 870, 100 |. 4923 $199, 368 
1944. `... 19, 3, 206 112, 485 169, 962 | 27, 193, 920 | * 1, 508 824 
I045- -MMO 245, 805 | 21, 870, 243 1, 335 45, 706 173, 053 | 29, 765, 116 € 595 136, 850 
1946... 189, 401 | 21, 677, 221 1, 731 61, 147 135, 891 | 29, 624, 238 451 110, 


9 ! ? 9 044 
Eeer 183, 084 | 31, 762,029 560 15,996 | 129,581 | 37,319, 328 ? 295 71, 390 


1 Includes zinc-lead carbonate concentrates. 

2 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades. . 

3 Values given are to a certain extent arbitrary, as part of the lead concentrates are smelted by the 


producer. 
4 Includes 360 tons recovered from lead-smelter slags. 
5 Includes 776 tons recovered from lead-smelter slags and byproduct matte from lead smelting. 
5 Includes 240 tons recovered from byproduct matte from lead smelting. 
7 Includes zinc recovered from lead-smelter slag. 
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Mine production of lead and zine in Southwestern Missouri, 1943-47 


Lead concentrates Zinc concentrates Metal content ! 
Year Galena Carbonate Sphalerite Silicate Lead Zine 

Short Short Short Short Short Short 

tons Value tons Value tons Value tons Value tons Value tons Value 
1943....... 7, 079/$908, 591|......|.-..... 56, 357/$5, 724, 079| 1, 037| $51, 261| 5, 776|$866, 400| 29, 490/$6, 369, 840 
1944......- 6, 294| 752, 796 9| $855| 64,651| 6,898, 980] 2, 453| 218, 017| 4, 721| 755, 360| 35, 118| 8, 006, 904 
1945....... 4, 679| 635, 031|......|...-.- 40, 156| 4, 605,647; 606| 44,600) 3, 522| 605, 784| 21, 580| 4, 963, 400 
1946....... 4, 794, 676 84|12, 067| 40, 937| 4,985,668} 332) 20, 243| 3, 221| 702, 178| 21, 783| 5, 315, 052 
1947....... 3,412| 655,080| 1 i 31, 480} 3, 402, 384] 763) 49, 235| 2, 665| 767, 520 16, 779| 4, 060, 518 


! In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades. 


Tenor of lead ore and concentrates in Southeastern Missouri disseminated-lead 
district, 1943-47 


1943 1044 1945 1946 1947 
Total lead orel oocoococccccco... short tons..|6, 831, 377 |6, 535, 874 |6, 675, 767 |5, 491, 239 | 25 eer 
Galena concentrates in ore. ................ percent.. 3. 76 3. 72 3. 68 3. 44 
Average lead content of galena concentrates. ..do.... 70. 99 71. 02 71. 66 73. 09 E. 
Average value per ton of galena concentrates......... $71. 79 $81. 78 $88.95 | $114. 39 $173. 49 
1 Includes lead-copper ore 


2 Includes 301,324 tons of fold tailings remilled. 


Tenor of lead and zinc ore and old tailings milled and concentrates produced in 
Southwestern Missouri, 1946—47 


1946 
Old 
Crude | tailings 
ore and 
slimes 
Total ore, etc., milled. ............................. short tons. UL, 591,437 | 354, 717 |1, 
Total concentrates produced: 
BT A EEN do.... 4, 302 2 
SE do....| 38,313 2, 956 
Ratio of concentrates to ore, etc.: 
ee percent.. 0. 27 0. 001 
Eeer do. 2. 41 0. 83 
Metal content of ores, etc.: ! 
aoe Sevier petrae EU Me E e Rr UE Red do.... 0. 21 0. 001 
QC ices oe eet Cesta ae ee ESI A o... L 42 0. 46 
Average lead content of galena copncentratesg do...- 76. 29 65. 75 
Average lead content of lead carbonate. ................... do.... 63. 10 |.......... 
Average zinc content of sphalerite concentrates... ....... do.... 58. 90 55.38 
Average zinc content of silicates and carbonates.......... do.... 81. 63 |.......... 
Average value per ton: 
Galena concentrates...........-.-- LL clc L LL LLL 222.222.2.2. $174. 14 $85. 50 
Lead carbonate concentrates. ................ 2. 2. 2L... . 143. 65 |.........- 
Sphalerite concentrates...........-.-.---------------------- 123.27 | 102.80 
Zinc silicates and carbonates. s. .22..- 60.97 |.......... 


1 Figures represent metal content of the crude ore (or ‘‘dirt’’) only insofar a as it i« recovered in the concen. 
trates; data on tailing losses not available. 
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= Southeastern and Central Missouri.— Production of recoverable lead 
in Southeastern Missouri totaled 129,516 tons in 1947 compared with 
135,796 tons in 1946. The output in 1946 represented 40 percent of 
the United States total mine production and that in 1947 about 34 
percent. The Central Missouri district produced 65 tons of lead in 
1947 and 95 tons in 1946. . > 

The output of zinc in Southeastern Missouri was 295 tons in 1947 
and 451 tons in 1946. | | 

The mines of the St. Joseph Lead Co. produce the bulk of the 
district output of lead. The mining, milling, and smelting operations 
of the company in Missouri, New York, Pennsylvania, and Argentina 
are described in the “St. Joe" issue of Mining and Metallurgy, August 
1947. ` Much the largest part of the total company production of 
lead comes from Southeastern Missouri. In St. Francois:County the 
company continued in 1947 to operate four large groups of mines—the 
Bonne Terre, Desloge, Federal, and Leadwood. Each group has an 
underground electrified rail haulage system which moves the ore from 
the working faces to a central ore-hoisting shaft at the mill. The 
combined daily capacity of the four mills at the end of 1947 was more 
than 22,000 tons. "Treatment is by table concentration followed by 
flotation. The ore-hoisting shafts are 326, 276, 497, and 541 feet 
deep. Other shafts are used for men, supplies, and poor rock. De- 
velopment done on the four groups in 1947 totaled 64,662 feet of 
drifting, 2,555,783 feet of diamond drilling, and 5,597 feet of churn 
drilling. In addition, the company unwatered and equipped one of 
the old mines at Doe Run and sank a new shaft in that area. Ore from 
these two shafts will be trucked to the Federal mill for treatment. 
Information in the following paragraph is abstracted from the eighty- 
fourth annual company report to stockholders. AE 

To permit effective handling of lower grade ore, and to offset lack of adequate 
development work during the war years, changes were made during 1947 that 
should result in improved operating efficiency and that with the large expend- 
itures being made for new and additional equipment, coupled with greatly 
increased development work, should help to assure continued Lead Belt operation 
in future years. The Desloge mill is now running solely on tailings, and the 
underground Desloge employees have been largely placed on development work. 
Under the prevailing 15-cent per pound lead price, tailings from old operations 
- ean be profitably handled. The lead thereby produced, and the profit obtained, 
will offset to a great extent the lower production and higher costs caused by the 
necessary increase in development work. The Desloge ore will be milled either 
at Federal or Leadwood after the underground main line haulage has been re- 
arranged and new locomotives and larger cars have been procured. . Since 
‘March 5, 1947, a so-called “lead bonus” (25 cents per shift worked for each 1-cent 
increase in the lead price above 12 cents per pound New York) has been paid. to 
all Southeastern Missouri employees. The shortage of electric power in the 
St. Louis area permitted only 2 runs on the Herculaneum zinc furnace, and al- 
though mechanical difficulties are still being encountered, it is believed that the 
process is a forward step in the art of recovering lead and zinc from smelter slag. 
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In Madison County the St. Joseph Lead Co. continued to operate 
the Mine La Motte mine and 1,500-ton mill. Mine development in 
1947 comprised a 136-foot shaft, 6,604 feet of drifts, 90,835 feet of 
diamond drilling, and 64,001 feet of churn drilling. 

The Park City Consolidated Mines Co. operated continuously its 
Ruth mine and 500-ton flotation mill. The mine shaft is 370 feet 
deep. The Fredericktown Lead Co. operated the Fleming mine and 
400-ton mill. Twe shafts, 195 and 112 feet deep, were used. Explora- 
tory drilling consisting of 8,495 feet of lateral diamond drilling and 
11,620 feet of churn drilling, financed by Government exploration 
premiums, disclosed a fairly substantial ore body apart from the old 
workings. Reserves thus developed kept the mine in operation the 
latter part of 1947 and improved the outlook for future operations. 
The St. Louis Smelting & Refining Co. produced chiefly lead and 
lead-copper ore from its Madison group in 1947. Operations on the 
ore bodies that yield considerable cobalt and nickel continued to be 

curtailed. The mines averaged about 425 feet in depth. The 600- 
ton flotation mill made both lead and copper concentrates. 

In Jefferson County the Fredericktown Lead Co. took over the 
Valle Mine property and operated the mill on dump ore from May 24 
through December. One of the old shafts where lead predominates 
was reopened, and underground work was done with a view to develop- 
ing enough ore from the mine to keep the mill operating before the 
dumps are depleted. The Bureau of Mines did-exploratory drilling 
on the Kreuger tract in Washington County. 

In Central Missouri the D. F. & H. Mining Co. operated the 
Glover open-pit lead mine and Joplin-type mill at Russellville, Cole 
County, part of the year. 

Southwestern Missouri.—The following table, the first bus quie 
graphs, and the charts under this heading pertain to the Tri-State 
mining industry as & whole; the remaining text reviews mining and 
milling 1n Southwestern Missouri only. 

Production of zinc concentrates in the Tri-State district totaled 
204,068 tons and lead concentrates 32,006 tons in 1947 compared 
with 258,705 and 30,650 tons, respectively, in 1946. The value of 
the output in 1947 (including Government premiums paid on pro- 
duction from January through June and overlapping payments on 
1946 production) was $21,792,921 for zinc concentrates and $6,090,622 
for lead concentrates compared with $30,079,745 and $5, 038 018, 
respectively, in 1946. The district output of ‘recoverable zinc (109, 338 
tons) and lead (24,239 tons) in 1947 represented about 17 percent and 
6 percent, respectively, of the United States total mine output com- 
pared with 24 percent and 7 percent in 1946. 
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Production of lead and zinc concentrates in the Tri-State district (Kansas, Okla- 
homa, and Southwestern Missouri), 1943-47 


Concentrate Average assay | Average value 
recovery of concentrates | per ton of con- 
(percent) (percent) centrates 


Concentrates pro- 
Ore, etc., | duced (short tons) 

Year milled 
(short tons) 


Lead Zinc Lead | Zinc Lead | Zinc Lead | Zinc 


FROM CRUDE ORE ? 
1943... eo tenues i 9, 430, 812 45,941 | 319,379 0. 49 3.39 | 70.68 | 59.46 |$121.12 | $101. 72 
steen , 118, 388 36, 544 | 301, . 40 3.31 | 77.79 | 59.72 | 120.47 | 105.64 
eet 7, 441, 345 31,643 | 217, 790 . 43 2.93 | 75.61 | 59.96 | 125.00 | 110.48 
1940... locns 8, 271, 512 30, 468 | 224,910 .97 2.72 | 77.40 | 59.88 | 164.81 | 116.15 
jp, ees eres 6, 229, 702 31,842 | 181, 662 .91 2.92 | 77.41 | 59.68 | 190.72 | 107, 42 


FROM OLD TAILINGS REMILLED 


A 11, 270. 106 404 56,857 | 0.004 0.50 | 50.25 | 57.88 | $66. 42 | $93. 78 
Eeer ee 12, 293, 010 390 53, 547 003 44 | 51.79 | 58.26 | 72.07 98. 18 
1045 12.5520 os2c 11, 271, 347 201 41,211 002 37 | 51.24 | 58,67 | 69.12 | 104.97 
1946 AA , 178, 620 182 33, 795 002 33 | 48.35 | 58.60 | 90.85 | 117.10 
E AAA 5, 740, 459 164 22, 406 003 39 | 45.12 | 58.31 | 107.09 | 101.69 


1043. A 20, 700, 918 46,345 | 376, 236 0. 22 


1.82 | 76.45 | 59.22 |$120.65 | $100. 52 
ee 21, 411, 398 36, 934 | 355, 401 .17 1.66 | 77.52 | 59.50 | 119.96 | 104.51 
UE 18, 712, 692 31,844 | 259,001 .17 1.38 | 75.45 | 59.75 | 124.65 | 109.60 
1940 A 18, 450, 132 30,650 | 258, 705 17 1.40 | 77.23 | 59.71 | 164.37 | 116.27 
194]. olio oce 11, 970, 161 32,006 | 204,068 .27 1.70 | 77.25 | 59.53 | 190.30 | 106. 79 
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FIGURE 1.—Average prices received by sellers per ton of concentrates in the Tri-State district, 1907-47. 
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The weekly quoted price for 60-percent zinc concentrates at Joplin 
in 1947 was $64 a ton from January through August and $70.35 the 
rest of the year. From September 1 through December the Eagle- 
Picher Mining & Smelting Co. paid $72 a ton for zinc concentrates 
made from ore treated in the company Central mill. The quoted 
price of 80-percent lead concentrates was $160.50 for the week ended 
January 4, $166.85 from January 11 to February 22, $181.25 on March 
1, and $195.65 from March 8 through December. Federal premium 
payments (excluding exploration premiums) from January through 
June, calculated on 1947 production only, averaged $55.89 a ton of 
zinc concentrates and $7.43 a ton of lead concentrates. The total 
premium payments, including overlapping payments on 1946 pro- 
duction received in 1947, amounted to $8,463,806 for zinc and $206,831 
for lead. Exploration premiums reported by the mine operators 
totaled $131,685 for zinc and $3,876 for lead. 

After the Premium Price Plan expired June 30, more than half the 
district mines and all but two of the tailing mills shut down. The 
production rate for zinc during July, August, and September dropped 
to the lowest rate for & 3-months period since the summer of 1932. 
Some of the mines and mills that closed resumed operations later, 
and the rate increased in the last quarter, when the monthly rate 
averaged 53 percent of the January-June rate. The total production 
of zinc concentrates in the latter half of 1947 was 65,632 tons com- 
pared with 138,430 tons in the first half. Lead concentrate produc- 
tion was 13,459 tons from July to December compared with 18,547 
tons from January to June. In December, about 75 mines, 22 mine 
mills, and 3 tailing mills were operating compared with 170, 29, and 14, 
respectively, in December 1946. These mines do not include very 
small gouges, mill clean-ups, or clean-ups of boulder piles; the total 
producing mines, gouges, and clean-ups active all or part of 1947 was 
234 compared with 248 in 1946. "The depth of the operating shafts 
ranged from 55 feet to 450 feet; open pits were mined at depths 
ranging from 15 to 250 feet. 

The See companies did considerable exploratory drilling in 
1947, some of which was financed through Government exploration 
premiums. The Bureau of Mines continued its investigation of ore 
reserves of the district and did exploratory drilling on the Miami 
Trough north of Picher in Kansas and in the South Carthage area in 
Missouri. The Bureau also completed a drilling project on the Rex 
property west of West Plains, Howell County. Data on certain 

rilling projects were published during the year.’ 

In Southwestern Missouri production of zinc concentrates decreased 
22 percent in 1947 from 1946 and lead concentrates 17 percent. The 
Oronogo Circle open-pit mine at Oronogo, former (1941-46) largest 
Zinc producer in Miscou, shut down soon after the Premium Price 
Plan expired and dropped to second rank in 1947. The largest indi- 
vidual producer was the Buckingham-Gibson mine of the Kansas 
Explorations, Inc., north of Oronogo; it operated throughout 1947. 
The company Jasper mine and mill near Joplin were closed in August. 

2 Ballinger, Homer J., Winchester Zinc Deposit, Newton County, Mo.: Bureau of Mines Rept. of Investi- 
gations 4085, 1947, 82 PP: , , . m" 

Ballinger, Homer J., Pearl Lead-Zinc Deposits, Jasper County, Mo.: Bureau of Mines Rept. of Investi- 
gations 3873, 1947, 16 pp. 

Needham, A 


, A. B., and Kreamalmyer, K. L., Alice Zinc Mine, Ozark County, Mo.: Bureau of Mines 
Rept. of Investigations 4056, 1947, 17 pp. 
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FIGURE 2.—Quantity of crude ore milled in the Tri-State district, 1907-47. 
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FIGURE 3.—Metal recovered per ton of crude ore (rock) milled in the Tri-State district, 1907-47. 
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The Federal Mining & Smelting Co. operated its Duenweg mine 
and mill from January through June and 9 days in August; later the 
mill treated ore from the Manning € Winston (Ollie D) mine at 
Duenweg, operated until late in December. The Federal Granby- 
American group operated from January through June and from August 
1 to November 30. The F. W. Evans Sucker Flat mine and mill at 
Webb City, the F. W.. Evans O’Neill-St. Louis at Waco, the C. C. 
Playter (Reynolds) mines and the Playter mill at Waco, and the 
St. Louis Mining € Milling Co. custom mill at Thoms Station ran 
nearly all the year. The St. Louis Smelting & Refining Co. operated 
the Gascho mine, and lessees operated the High Five and Olsen 
mines, all at Waco, until June 30. The Century Lead & Zinc Co. 
(Navy Bean) mine and mill ran from June through December, and 
the -Magajupa (Sciota) mill (mine at Duenweg) operated intermit- 
tently from May through December. Other mills operáted (mostly 
from January to June only) included the C. G. € C.. Co. Northside 
near Chitwood, treating ore from the Wildwood (Potter) mine near 
Joplin and other custom ore; the Mess Cave (Southside) near Chit- 
wood fore from the Mess Cave mine at Galena, Kans.); the Went- 
worth Mining & Milling Co. (Kline) mill at Wentworth; the Dividend 
at Spurgeon; and the Missouri Mining Co. tailing mill at Chitwood. 
The Eagle-Picher Needmore mine and Fenix & Sons Oronogo No. 5 
at Oronogo shipped ore to the Eagle-Picher Central mill at Cardin, 
Okla., and the Mattes (Burton) in North Joplin shipped to Missouri 
custom mills. The Dale Mining Co. built a 400-ton mill at the Dungy 
mine at Stark City and operated it from June through December on 
lead ore from the upper ground. The O’Keefe (Beverly) mine near 
Thoms Station and the Rex (Eureka Products) near Joplin made a 
small output. The Alice mine in Ozark County shipped sorted car- 
bonate and sulfide ore. The Mary Arnold mine in Christian County 
operated part of the year. 


OKLAHOMA 


Mines and tailing mills in Oklahoma produced 47 percent of the 
total Tri-State output. of zinc in 1947 and 50 percent in 1946; of the 
lead, they produced 59 percent in both years. The State output of 
zinc decreased 27 percent in 1947 from 1946, and lead increased 4 
percent. 

“The Eagle-Picher Mining € Smelting Co., largest producer of zinc 
and lead in Oklahoma and the Tri-State district, operated its 15,000- 
ton Central mill at Cardin at close to capacity from January through 
June and at a greatly reduced rate the rest of the year. The mill is 
equipped with differential-density (sink-and-float) preliminary-con- 
centration units, which furnish an enriched product for treatment by 
jigging and flotation. Of the 2,985,131 tons of ore treated in 1947, 
59 percent came from Oklahoma.  Eagle-Picher mines in Oklahoma 
shipping to the mill were the Blue Goose mines, Buffalo, Crawfish, 
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Mine production of lead and zinc in Oklahoma, 1943-47 


Metal content ! 


Lead concentrates Zinc concentrates 
(galena) (sphalerite) 
Year Lead Zinc 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
1943. ......... 26, 423 | $3,208,885 | 2 213,195 $21, 251, 796 19,733 | $2,959,950 | 114,085 | $24, 642, 360 
19044... ...... 18, 455 2, 258, 188 170, 470 | 18,067, 967 13, 944 2, 231,040 91, 449 20, 850, 372 
1945. ........ 17, 198 2, 097, 952 128, 934 | 14,021, 165 12, 664 2, 178, 208 69, 300 , 939, 000 
19046. .. ...... 17, 847 2, 903, 065 129, 473 | 15, 170, 928 13, 697 2, 985, 946 69, 552 16, 970, 688 
1947. .......- 18,857 | 3,600, 407 95, 126 | 10, 699, 593 14,289 | 4,115,232 51,062 | 12,357,004 


AR EU re a tr || eee | ee fl exe | errem pc ree RD ris esi gg | eee ES || serm trm o cr ar 
PP —— Y | apertam a [| O ee o. 


1891-1947. ...|1, 468,757 |124, 999, 663 |8, 962, 298 |412, 913, 148 |1, 133,080 |148, 176, 139 |4, 722, 206 | 658, 888, 702 


1 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zine. In comparing the values of ore and metal it should be borne in mind that the value given 
for the oro is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades. 

3 Includes 58 tons of zinc carbonate averaging 31.03 percent zinc. 


Tenor of lead and zinc ore, old tailings, and slimes milled and concentrates 
produced in Oklahoma, 1946-47 


1946 1947 
Old tail- Old tail- 
Crude ore| ings and |Crude ore| ings and 
slimes slimes 
Total ore, ete., milled. ----------------------------- short tons..|3, 699, 762 |8, 509, 891 |2, 818, 476 | 4, 104, 851 
Total concentrates produced: 
GION EE do....| 17,667 180 18, 743 114 
JN EE EE do....| 102, 587 26, 886 81,804 | . 13,322 
Ratio of concentrates to ore, etc.: 
A A EA E AT percent.. 0. 48 0. 002 0. 67 0. 003 
AEN do. 2.77 . 32 2. 90 . 32 
Metal content of ore, etc.: ! 
——— ———— Ó—— MÁ———— amen do.... . 98 001 52 001 
(Ay AAA RESO EHE MR do.... 1. 66 . 19 L 74 . 19 
Average lead content of galena concentrates... ......... do.... 78. 02 47.78 77. 54 39. 47 
Average zinc content of zinc concentrates. __...__._--...- do.... 59. 91 58. 81 59. 78 58. 73 
Average value per ton: 
Galena concentrates... 2222222 222 c cL ccc lll LL L2l sl 2-- $163. 40 $00.91 | $191.54 $90. 87 
Zinc concentrates. ._.__...--..--_-.---------.--------------- 116. 75 118. 78 111. 73 117. 07 


! Figures represent metal content of the crude ore (or “‘dirt’’) only insofar as it is recovered in the concen- 
trates; data on tailing losses not available. 


Goodeagle mines, Gordon No. 2, Grace Walker Mines, Hum-bah- 
wat-tah mines, John Beaver, Lotson No. 2, Netta, Piokee, See Sah 
No. 3, Slim Jim (Bankard and Vantage), Southside, Swift, White, and 
Wilson. Other large Oklahoma shippers to the mill included the 
Federal Mining & Smelting Co. (Lucky Syndicate-Howe, Gordon, 
and Quapaw-Davenport mines); the Davis Big Chief (Skelton), 
Carpenter (New York-Grace Walker, Oko), F. W. Evans (Shorthorn, 
Craig), W. M. & W. (Velie, Tongaha, Anna Beaver), C. G. & C. 
(Lucky Bill), Mahutska (Jeff City-Eudora), Tongaha (Beaver mines), 
and Hunt-Craig (Netta) mining companies; Kansas Explorations, 
Inc. (Ritz, Crystal-Central); the Bob White (Little Greenback, 
Mehunka) and Frank Hudson (Bingham) mining companies; and the 
American Development Co. (Consolidated mine). 
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Other important producing mines equipped with mills were the 
Admiralty (Cameron & Henderson, Romo mill), American Zinc No. 7, 
Evans-Wallower No. 16, Marcia K, Park Walton (Melrose Minin 
Co.), Rialto, Scott (Scott and Mary Ann), United Zinc (Royal, 
Waxahachie), and Weidman (Townsite and Woodchuck mines). 
The Woodchuck mine was closed March 27, the Scott, Mary Ann, 
and Royal June 30, and the Townsite July 27; the other mines oper- 
ated all or most of the year. The Harris Mming Co. reopened the 
Lucky Jenny mill in March and operated it the rest of the year on ore 
from the Douthat (Baird), Farmington, and Lucky Jenny mines in 
Oklahoma and the E. W. No. 24 in Kansas. The M. & W. Mining 
Co. operated the Brewster mines during April and May. 

The Mission mill handled custom ore, mostly from the Pelican 
(Miller & Mills Mining Co. and Dewey Sims), Dobson, Montreal, and 
Santa Fe mines. The Four-Mile (T. R. Smith) mine and small mill 
operated a few months. The C. & M. Mining Co. operated the No. 4 
(Imbeau) mine from January through June and the mine and mill 
during November and December. = 

All the tailing mills in Oklahoma except the Tri-State Zinc Sooner 
closed after the Premium Price Plan expired June 30, but the Big 
Chief Tailing Co. mill reopened later in the year. The Evans-Wall- 
ower No. 4 mill began treating mine ore in May. Other tailing mills 
in operation from January through June were the Atlas, Britt & Britt, 
Cardin (No. 3 and Western), C. G. & C., Semple (Martin), and Tri- 
State Zinc Ottawa (closed August 8). The Cardin No. 2 tailing mill 
closed in March and was dismantled. Other mills sold for dismantling 
were the Atlas, C. G. & C., and Ottawa. | 
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GENERAL SUMMARY ` 


N IN CREASE of 172 percent in zinc output. set the pace for a 
_ marked improvement in most phases of Montana’s metal-mining 
industry in 1947, compared with 1946. Other metals also gained 
seal e in. output—lead 95 percent, silver.93, and ER 28; copper 
output, however, was 1 percent below that i in 1946. ncreases in the 
average prices of silver, copper, and lead, plus the pronounced. gains 
in yield of four of the metals in 1947, reversed the 4-year down trend 
in total value of the metals. Zinc increased 170 percent in value, 
lead 157, silver 116, and gold and copper 28 percent each to give an 
over-all gain of 63 percent in total value—from $29,957,206 in 1946 
to $48,890,964 in 1947. Of the total value in 1947, copper contributed 
50 percent, zinc 23, silver 12, lead 9, and gold 6. Outstanding in 
State metal mining in 1947 was the marked expansion in production 
of zinc-lead ores from the Butte Hill mines and dumps of the Ana- 
conda Copper Mining Co. at Butte. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been calcu- 


. lated at the following prices. 
Prices of gold, silver, copper, lead, and zinc, 1943-47 


Gold ! Silver ? 
Copper 3 Lead 3 Zine 
“eee (por fire | (perfino | (per pound) (per pound) (per pound) 
LK EE $35. 00 $0. 711+ $0. 130 $0. 075 $0. 108 
Är EE 35. 00 i . 135 . 080 . 114 
A A 35. 00 . 7114- . 135 . 086 . 115 
1910 S RO ee ee ce ERN CIS 35. 00 . 808 . 162 . 109 . 122 
Dore o Eeer 35. 00 . 905 . 210 , 144 . 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. ICM legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-]-($20.671835) per “fine oun 
i i Treasury buying price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 
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Mine production of gold, silver, copper, lead, and zinc in Montana in. 1943-47 
and total, 862-1947, in terms of recovered metals 


Mines proguc: | Gold (lode and placer) | Silver (lode and placer) 
Y 8 Ore (short 
Lode | Placer Fine ounces Value Fine ounces Value 
1043... ------------ 227 45 | 5,873,016 59, 586 $2, 085, 510 8,450,370 | $6,009,152 
1044 oh tk 188 24 | 6,049, 462 50, 021 , 150, 735 7, 093, 215 5, 044, 064 
1045. 160 26 | 4,919, 562 44, 597 1, 560,895. 5, 942, 070 4, 225, 472 
19046. .........---.-- 193 42 | 2,234,958 70, 507 2, 467, 745 3, 273, 140 2, 644, 697 
CE E 243 54 | 3,100,013 90, 124 3, 154, 340 6, 326, 190 5, 725, 202 
1862-1947. ss AA H (1) 17, 142, 245 384, 431, 787 755, 476, 013 | 552, 801, 254 
Copper Lead Zinc 
Year € ——————————————FenÓ— —— otal value 
Pounds . Value Pounds Value Pounds Value 
1043. ........- 269, 050, 000 | $34, 976, 500 | 32,648, 000 | $2, 448, 600 | 75,212, 000 | $8, 122, 896 $53, 642, 658 
19044. .......- 236, 380, 000 91, 911, 300 |. 26, 210, 000 , 096, 800 | 72, 254,000 | 8, 236, 956 49, 039, 855 
IA ....--.-- 177, 012, 000 23, 896, 620 | 19, 998, 000 1, 719, 828 | 34,806,000 | 4,002, 690 35, 405, 505 
1946. ........ 116, 962, 000 18, 047, 844 16, 560, 000 1, 805, 040 | 33, 540, 000 4, 091, 880 29, 957, 206 
1947. .......- 115, 800, 000 24, 318, 000 | 32, 216, 000 4, 639, 104 | 91,358, 000 11, 054, 318 48, 890, 964 


1862-1947....| 26,636, 253 |1, 926, 118, 674 2 711, 108 | 81, 903, 740 | ? 1, 907, 067 300, 477,160 | 3, 245, 732, 615 


1 Figure not available. 2 Short ton. 
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FIGURE 1.—Value of mine production of gold, silver, copper, lead, and zinc and total value in Montana, 
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Gold produced at placer mines in Montana, 1943-47, by classes of mines and by 


Class and method 


Surface placers: 


Gravel mechanically handled: 


ee dredges: 


methods of recovery 


Crm t) bo Q9 


Gold recovered 


Fine ounces Value 


$475, 265 
206, 045 
321, 335 
756, 315 
761, 215 


ee fa E TED Sf Dea AE ES 
E ELL 


Average 
per cubic 


yard 


—— a 
— e rta 


Co a bo 


12, 565 
164, 710 
81, 515 


Es | SS Tea eege 
A | EE || Eee | AS ET 


SEES o | oo —————— 


aq ns o_o | eg rta 


A PI 
A A AA 


Hy 


A y A | AP o 
A E A O | A 


kä GR KO O3 bi 


SE MÀ M Ó 
Ln | et 


Ee: || eres YR ne ese ————————— ner PS 
Ee | eee | SE | AAA —————— 


TN, EN EN 
eege E ee ee 


ee | Ge ED | eC RY | aE H SC ee 
ES | Se e | Pa | secrete | CIA 


! First year for which this method was reported used in Montana. 


2 Includes all placer operations using power Yoda and washing plant, both on dry land; an outfit with 


movable washing plant is termed a" 
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1947, by 
months, in terms of recovered metals 


Gold (fine | Silver (fine Copper Lead Zinc 

Month ounces) ounces) (pounds) (pounds) (pounds) 
BC VT EE 5, 716 371, 817 10, 844, 000 1, 600, 000 3, 420, 000 
February.........................- 5, 540 454, 546 10, 118, 000 2, 266, 000 5, 552, 000 
March... caelo E 7,176 531, 605 11, 320, 000 2, 368, 000 6, 958, 000 
Apes Dub lcu t ID dd Ed 8, 284 584, 855 10, 438, 000 3, 120, 000 8, 324, 000 
CN ERR 9, 488 620, 064 9, 504, 000 3, 432, 000 8, 284, 000 
DUNG A eae oe hoon 7, 783 534, 611 8, 952, 000 2, 682, 000 8, 386, 000 
JU sei eee pho fee oe 7, 462 571, 806 9, 092, 000 2, 704, 000 8, 376, 000 
LR 8, 352 570, 700 8, 088, 000 2, 912, 000 8, 670, 000 
September .-_._._...-....-.....-.-..- 8, 278 512, 516 7, 826, 000 2, 766, 000 8, 348, 000 
Oetober A 7, 612 9, 426, 000 2, 810, 000 8, 134, 000 
November........................- 7, 517 10, 068, 000 2, 706, 000 8, 548, 000 
NEEN 6, 916 527, 545 10, 118, 000 2, 850, 000 8, 358, 000 
Total: 1947.................- 90, 124 6,326,190 | 115,800, 000 32, 216, 000 91, 358, 000 
CT c ocaso 70, 507 3,273,140 | 116, 962, 000 16, 560, 000 33, 540, 000 


. Gold.—TThe rise of 19,617 ounces above the yield in 1946 brought 
Montana’s gold output in 1947 to the highest figure since 1942. 
Placer production declined nearly 2 percent, but lode output increased 
47 percent. Significant in increasing State gold yield were the return 
to production of the Perry-Schroeder dredge near Helena and the 
Granite-Bimetallic tailings operation at Philipsburg, the marked rise 
in zinc-lead materials treated by the Anaconda Copper Mining Co. 
at Butte, and the large increase in gold output from the Keating mine 
near cg soba à Of Montana’s total zold in 1947, 38 percent was 
derived from siliceous gold and silver ores (39 percent in 1946), 32 
. percent from base-metal ores (21 percent in 1946), and 30 percent 

from placers (40 percent in 1946). Ores concentrated yielded 33 
percent of the State gold; ores shipped to smelters, 16 percent; and 
ores treated at amalgamation and cyanidation mills (with or without 
concentrating equipment), 21 percent. 

Gold producers in Montana that produced 2,000 ounces or more in 
1947 were the Anaconda Copper Mining Co. (copper ore and waste 
materials and zinc-lead ore and dumps) at Butte, Jardine Mining Co. 
(gold ore) at Jardine, Winston Bros. (placer) in Jefferson County, 
Porter, Bros. (placer) at Helena, McLaren Gold Mines Co. (copper 
ore) in Park County, Drumlummon mine (gold ore) at Marysville, 
Ruby mine (gold ore) in Phillips County, Golden Sunlight mine 
(gold ore) near Whitehall, H. & H. Mines (pacer) in Granite County, 

eating mine (gold ore) in Broadwater County, and U. S. Grant 
mine (gold-silver ore) near Virginia City. These 11 properties 
prodùced 76 percent of the State gold in 1947. 

Silver.—The increase of 3,053,050 ounces in silver output in Mon- 
tana in 1947 was due mainly to the pronounced gain in yield of the 
metal from zinc-lead ores produced at the Butte Hill mines and dumps 
of the Anaconda Copper Mining Co. at Butte. This source in 1946 
contributed only 2 percent of the State total silver, but in 1947 it 
climbed to nearly 48 percent; silver output from the copper-producing 
operations of the company &t Butte dropped again. 

The Anaconda Copper Mining Co. had no close competitors for 
first place among State silver producers in 1947, supplying 74 percent 
of the total silver. Other important producers in order of output, 
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each producing. 100,000 ounces or more, were the Emma mine at 
Butte, Granite-Bimetallic tailings at Philipsburg, Benton Group in 
Cascade County, Mike Horse mine at Flesher, and the North Butte 
mine atgButte. These six contributed 85 percent of the State silver 
in 1947. 

Zinc-lead ore furnished 61 percent of the total silver in 1947; 
copper ore, 28 percent; siliceous ores, nearly 10 percent; and lead 
ore and zinc ore, almost 2 percent. Ore treated at concentrating 
mills yielded 88 percent of the total silver and smelting]ore, 11 percent; 
old slag fumed, ores amalgamated or cyanided, and placers were 
minor sources. 

Copper.— The slight decrease in copper output in Montana in 1947 
marked the fifth consecutive year of State decreases. The decline 
was due mainly to a drop in output of the metal from copper ore and 
waste materials of the Anaconda Copper Mining Co. at Butte; yield 
of recoverable copper from the company zinc-lead operations at Butte 
was nearly 2,500,000 pounds above that in 1946. The. company 
supplied 92 percent of the State copper in 1947, and the North Butte 
mine furnished over half of the remainder. Of the other producers, 
only the old tailings from the Montana Ore Purchasing Co. dumps 
at. Butte exceeded a million pounds of recoverable copper. 

Lead. —Lead production in Montana in. 1047 rose to the highest 
figure since 1943. The increase of over. 15,000,000 pounds above. 
the output in 1946 was supplied almost entirely by the Anaconda 
Copper Mining Co. from zinc-lead ore produced at the Butte Hill 
mines,and dumps. The Emma, Travona, and Toledo-Buckeye mines 
made gains in output of the metal; output from the Mike Horse, 
Jack Waite, and Poulin mines and the East Helena old slag dump 
declined. The Anaconda Copper Mining Co. contributed 49 percent 
of the State lead in 1947. Other operations that produced more than 
a million pounds of recoverable lead each were the Emma and Mike 
Horse mines. These three furnished 75 percent of the total lead in 
1947. Of the State lead output, 91 percent was recovered from zinc- 
lead ore, 5 percent from lead ore, 3 percent from siliceous ores, and 
1 percent from zinc ore and slag. 

Zine.—Production of recoverable zinc in Montana in 1947 was 
nearly. 58,000,000 pounds above that in 1946 and was the largest 
since 1942. The output at most of the larger zinc-producing. opera- 
tions declined, but the Anaconda Copper Mining Co. made a remark- 
able record at'its Butte Hill minesTand'dumps—zinc yield from this 
source was 62 times that in.1946. Leading State producers of zinc 
in 1947, each producing inore than a million pounds, of n Sag 
metal, were the operations of the Anaconda Copper Mining Co. (71 
percent of the State total), Emma, Poulin, aad Mik Mike Horse mines, 
East Helena old slag dump, . and the Travona and Toledo-Buckeye 
mines, These seven producers contributed 95 percent of the State 
zinc. Of Montana’s zinc in 1947, over 96 percent was derived from 
zinc-lead ore, 2 percent from zinc ore. and old slag, and nearly all the 
al from BE gold and silver ores. 


d 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Montana in 1947 by 
counties, in terms of recovered metals. 


Minesproducing| Gold (lode and placer) | Silver (lode and placer). ; 


County SS i 
Lode | Placer | Fine ounces Value Fine ounces Value 
Beaverhead....................... 18 2 2, 547 $89, 145 83, 190 $75, 287 
II "0f 11 4, 326 151, 410 33, 021 
Cascade.......-.--..---------,--- D. EES A 231 8, 085 191, 632 173, 427 
Deer Lodee E SE 4 10 2, 652 i 
ORS a ee S Oe 1 4 140) AAA AA 
E A 16 3 4,851 169, 785 202, 684 183, 429 
Jefferson........-.----2--..--.---- 41 3 13, 374 468, 000 . 110,704 100, 187 
Judith Basin...................... LE EEN 455 6, 5 
Lewis and Clark......:........... 35 16 14, 888 521, 080 177, 380 160, 537 
Lincoln... 22:4 o enun 2 2 5 7, 175 
Madison: .......--..-------- ee. 30 5 3, 723 130, 305 154,358 139, 694 
Meagher coccion Y AA Non oe AA 
Mineral.........................- 4 |........ 23 805 14, 106 12, 
Missoula...............i........- 3 . 2 2,043 71, 505 ` 7 
OF EE 4 2 18, 271 639, 485 44, 980 40, 707 
Phillips........................... 2 |........ ; 138, 740 | 12, 316 11, 146 
Powell... 21222122) bic 13 5 1, 650 57,750 35, 346 31, 988 
Sanders. ooo 5 DN B 5,157 1 
Silver Bow....................... 31 1 19, 801 693, 035 5, 252, 011 4, 753, 070 
Yellowstone. .....................|...z.-..]. 1 2b Or usse E 
Total: 1947. ...............- 243 54 90,124 | 3,154,340 6, 326, 190 5, 725, 202 
946... EN 193 42 70, 507 2, 467, 745 3, 273, 140 2, 644, 697 
Copper Lead Zinc o 
bee Se eee ORA - ota 
County TEE value -: 
. Pounds ..Value Pounds Value Pounds Value 
Beaverhead............ 45, 800 $9, 618 619, 000 $89, 136 42, 600 $5, 155 $268, 341 
Broadwater............ 51, 700 10, 857 , 000 84, 384 626, 200 75, 770 352, 305 
Cascade................ 13, 800 2,898 | 1, 164, 000 167, 616 | 1, 209, 200 146, 313 498, 339 
Deer Lodge. ........... 900 189 25, 500 ,072 54,400 |- — 6,58 12, n 
Granite. ............... 214, 000 44, 940 266, 000 38, 304 343, 600 41, 576 478, 034 
Jefferson. .............. 58, 200 12, 222 754, 500 , 648 717, 400 86, 805 775, 952 
Judith Basin........... 2, 300 483 | 177,000 25, 488 55, 600 6, 728 39, 022 
Lewis and Clark....... 313, 800 65, 898 | 4, 701, 500 677, 016 | 4, 715, 600 570, 588 1, 995, 119 
DINGO EE, EE, [eke A 300 A AA 7, 228 
Madison............... 33,300 | . 6,993 | 940,500 | 135,432 | 1,111,800 | 134, 528 546, 952 
Meagħer..-..-----------|------ -00 EE 2. 500 200 EE EE . 408 
Minéral................ 9, 800 2, 058 130, 200 18, 749 184, 600 22, 336 66, 714 
IE A A eene ns 5, 500 : 600 72, 457 
Park AMA 451, 600 94, 836 234, 000 33, 696 236, 000 28, 556 837, 280 
Phillips.......... eae 100 SUME) UN AE EE 5, 000 60 150, 512 
Powell................. 8, 400 1, 764 554, 000 79, 776 376, 600 45, 568 216, 846 
Sanders................ ,300 ` 786, 000 113, 184 53, 800 84 
Silver Bow............. 114, 374, 000 |24, 018, 540 |21, 269, 500 | 3, 062, 808 |81, 425, 000 | 9,852, 425 | 42,379, 878 
A ellOWSLODS 4. AAA EE cmo AMA WE AAA 
Total: 1947_/____- 115, 800, 000 |24, 318, 000 |32, 216, 000 | 4,639, 104 |91, 358, 000 |11, 054,318 | 48, 890, 964 
1946....... 116, 962, 000 18, 947, 844 |16, 560, 000 1, 805, 040 33, 540, 000 4, 091, 880 29, 957, 206 


MINING INDUSTRY 


Labor was mére plentiful in Montana in 1947 than in 1946, but 
in most places it was: not plentiful enough to enable the mines to 
operate at full capacity. According to press reports, the labor force 
at Butte was increased by:1,300 men in the second half of 1947, but 
an additional 1,500 were needed by the spring of 1948. No labor 
strikes occurred during the year, and production of ore > moved at a 
rather uniform rate at all times. 
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The expiration of the Premium Price Plan on June 30, 1947, 
appears to have caused few significant changes in Montana metal 
mining. The North Butte mine, which closed in August; was the 
only large operation known to have shut down because of lack of 
premiums; a few operators shifted to mining higher-grade ore after 
July, and some small and medium operators may have been affected 
in some ways. 

The pronounced increase in production of zinc-lead ores from the 
Butte Hill mines and dumps was the chief factor in the 39-percent 
increase in State output of ore—from 2,234,958 tons in 1946 to 
3,100,013 tons in 1947. Of the total ore and old tailings treated in 
1947, 59 percent was copper ore; 31 percent, zinc-lead ore; 9 percent, 
siliceous gold and silver ores; and 1 percent, zinc ore and lead ore. 

Highly significant in the future of the Summit Valley (Butte) 
district was the announcement in the fall by the Anaconda Copper 
Mining Co. that it would soon begin work on a $20,000,000 5-year 
program to mine low-grade copper ore above the 3,400-foot level in 
the company Butte Hill mines and that the concentrator at Ana- 
conda would be enlarged to treat 15,000 tons daily. 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Montana in 1947, with content in terms of recovered metals 


Mines Ore Gold Silver 
i Copper Lead | Zinc 
degen | PS o ie SE (pounds) | (pounds) | (pounds) 
Dry and siliceous gold ore...... 69 | 186,813 | 28, 903 48, 502 73, 262 36, 343 35, 958 
Dry and siliceous gold-silver 
Ee st ei es 33 53,385 | 4,259 | 260,812 156, 854 112, 862 120, 400 
Dry and siliceous silver ore..... 45 47, 532 933 | 298, 165 151, 227 825, 678 826, 867 
147 | 287,730 607, 479 381, 974,883 | 983,225 
Copper ore......... E , 838, 580 | 12,872 |1, 784, 945 |1 111,907, 310 |...........|..--.....- 
Lead 0re....................... 70 12, 508 729 70, 864 39, 237 | 1, 645, 401 235, 
Zine oe. 2L cL cL lc. .- 8 | 210, 758 58 32, 776 7, 406 404, 952 | 2, 083, 
Zinc-lead oe ---------- 27 | 2 950, 437 | 14, 936 |3, 824, 884 3, 464, 704 |29, 190, 764 88, 055, 534 
Total lode mines. ......... 3 243 |3, 100, 013 | 62, 690 |6, 320, 948 |! 115,800, 000 |32, 216, 000 |91, 358;:000 
LN e 2222522 dosis: Sl PP 245404 E 2B PRA eto ec ee 
Total: 1947..............- 297 |3,100, 013 | 90, 124 |6, 326, 190 |! 115,800, 000 |32, 216, 000 |91, 358, 000 
1946 o en 235 |2, 234, 958 | 70, 507 |3, 273, 140 |4 116,962, 000 |16, 560, 000 |33, 540, 000 


! Includes 6,004,223 pounds recovered from precipitates. 
3 Includes 7,403 tons of zinc slag fumed. 

3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
4 Includes 6,376,070 pounds recovered from precipitates. 


METALLURGIC INDUSTRY 


The 3,100,013 tons of ore produced from Montana lode mines in 
1947 were treated as follows: 2,789,311 tons (90 percent) at concen- 
trating mills (2,005,486 tons in 1946); 153,317 tons (5 percent) shipped: 
to smelters (74,535 tons in 1946); 7,403 tons (0.2 percent) of old lead- 
smelter slag fumed (55,458 tons in 1946); 139,379 tons (4 percent) 
at cyanidation mills (82,040 tons in 1946); and 10,603 tons (0.3 per- 
cent) at amalgamation mills (17,439 tons in 1946). The ore that 
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went to concentrating mills comprised 1,816,069 tons of copper ore, 
949,871 tons of zinc-lead ore, 18,201 tons of gold ore, and 5,170 tons 
of lead ore. E mn 

The 12,320-ton copper concentrator and the 2,000-ton zinc con- 
centrator of the Anaconda Copper Mining Co. at Anaconda operated 
continuously in 1947, the copper concentrator at a lower rate and the 
zinc concentrator at a higher rate than in 1946. The company 
2,000-ton slime disintegrating plant was closed all year. The com- 
pany copper smelter (annual capacity, 1,300,000 tons of charge) and 
the two electrolytic-zinc plants at Anaconda and Great Falls (com- 
bined capacity, 233,400 tons of slab zinc per year) also were operated 
throughout the year. The zinc plants treated 429,756 tons of zinc 
concentrates containing 453,575,671 pounds of zinc, compared with 
401,963 tons containing 431,938,462 pounds of zine in.1946. The 
concentrates were received from Alaska, Arizona, California, Colo- 
rado, Idaho, Montana, Nevada, New Mexico, Utah, and several for- 
eign countries. The.company slag-fuming plant at East Helena was 
operated throughout the year; more hot. current slag was treated than 
in 1946, but the quantity of cold slag treated was greatly reduced. 
The output of zinc-lead fume increased from 26,180 tons in 1946 to 
38,229 tons in 1947; nearly all of it was treated at the Great Falls 
electrolytic-zinc plant. 

The lead smelter of the American Smelting & Refining Co. at East 
Helena operated throughout the year and treated chiefly lead-silver 
concentrates from the Coeur d’Alene region in Idaho, residues from 
the electrolytic-zinc plants at Anaconda and Great Falls, crude ores, 
concentrates, and old tailings from various districts in Montana, and 
lead-silver concentrates from the Loomis-Oroville district in Wash- 
ington. 


Mine production of metals in Montana in 1947, by methods of recovery, in terms 
of recovered metals | : 


Material : 
treated |Gold (fine| Silver (fine| Copper Lead Zine 
Method of recovery (short | ounces) | ounces) | (pounds) | (pounds) | (pounds) 
tons) 

Ore amalgamated................. 10, 603 3, 056 L407 MA EH, DEE 
Ore ceeamided. 139, 379 ; 0,208 [2222222522] uae AA uite arce 
Concentrates smelted 1............ 367, 367 31,372 | 5,607,199 |107, 968, 614 | 29, 065, 614 | 88, 001, 314 
Copper Precipitates smelted...... 40890 |... ace thse ces seme 6, 004, 223 |............].---...-..-. 
Ore smelted....................... 3 153, 317 14, 278 701, 334 1,827,163 | 3,032, 219 1, 861, 486 
Old slag fumed................... 7,403 |.-.------- 1; 382 EE 118, 167 1, 495, 200 
EE, A 27, 434 5, 242 |..... A AENA ANA 
Total: 1947........ A AO 90,124 | 6,326,190 |115, 800, 000 | 32, 216,000 | 91,358, 000 

046 eno.» AS PA d 0, 507 9, 219, 140 116, 962, 000 16, 560, 000 33, 540, 000 


! Includes zine concentrates treated at electrolytic plants. 
2 Includes metals recovered from 48 tons of current tailings smelted. 


810004—48———4 
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Gross metal content of Montana ore treated at mills in 1947, by classes of ore 
. and methods of treatment ! l 


Gross metal content of mill feed 


D . Method of 
3 Class of ore treatment Cop 


Lead Zinc 
(bounds) (pounds) | (pounds) 


Dry a anc siliceous gold. Amalgamation. 6, 240 13, 735 | 16, 100 


4, 941 25,154 
FPE oe Ae yanidation. . . - 17, 789 E ash EE, WEE 
De osas as Concentration... 3, 579 846; . 55,000|...........].........-- 
Copper................|----- CS Cy eee 16, 971| 1, 916, 739) 114, 884 ¡ES ¡AA EEN 
E rm lee ; 62}. ,026 14, 125 167, 334 81, 865 
Zinc-lead raise hints cee acres e Ses escis 19, 359] 4, 589, 773 4, 844, 444| 34, 818, 950/100, 344, 833 


5 | Total: 1047 ide T —— 2, 939, 293 -62, 701 6, 562, 308 119, 803, 953| 35, 000, 019 100, 392, 798 
EE 38, 143| 3, 381, 4621123, 102, 788| 16,735, 660| 27, 503, 585 


1 exclusive of copper.oré by leaching. 


Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Montana in 1947, by types of mills and 
by cuines in terms of rècovered metals 


_ Recovered in Concentrates smelted and recovered metal 


bullion 
. Ore ` 
County | Kee SÉ SËCH Ps | | 
|. it ns) (oon e o trates Ge ris Cop Lead Zine 
ne ne | pro- ne ne 
ounces)| ounces)| duced ounces) ounces) (pounds) (pounds) (pounds) 
(short 
tons) 


AMALGAMATION MILLS 


eta ——— P 248 230 34 A 31 244 E AA shares 
Jefferson............. DUM 240 | 56 JO T Y El, ek eer 15373 |... m 
Lewis and Clark ee 10,040 | 2,763 | 1,719 107 | 1,436 | 21,770 3, 762 9, 423 10, 929 
Linooln.................- 50 E, e MEA E, CA A A 
Silver BOwW........--.-.- 25 5 A A A A A A PARA 
Total: 1947. ....... 10,603 | 3,056 | 1,767 116 | 1,479 | 22,055 3,762 | 10,796 | 10,929 

1946. ....... 17, 439 | 2,740 | 1,438 202 | 2,065 | 15, 406 2,136 | 7,079 | 6,332 


CYANIDATION MILLS 


Ge 68,1491 10,104 | 1,821 |. | a E E D 
Phillps-...... e i 3, FPE A D E, A WE E 
Total: 1947........ 139,379 | 13, 984 E A A A A A A 
Ries ee 82, ILU |. 0,1/4.| o E A A esate E 


ees fee A o | A o | commerce | oe eee | eee || cee 
qe eee | E | eee | — — | ere | oot | AAA an 


‘Grand total: 1947. [149,982 | 17,040 | 11,033 116 | 1,479 | 22,055 3,762 | 10,796 j .. 10,929 
1946. . 99, 479 | 14,683 | 7,612 202 | 2,065 | 15, 406 2, 136 2, 079 6, 332 
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Mine. production of metals from concentrating mills in Montana in 1947, by: 
counties, in terms of recovered metals 


Concentrates smelted and recovered metal 


Ore | m 
treated | Concen- | 
County (short dee " Gold Silver Copper Lead Zinc 
RER P Ghott ao Be (pounds) | (pounds) | (pounds) 
tons) 

Broadwater....... loei. ' 22, 902 4, 268 2, 521 13, 770 45, 811 229, 323 350, 843 
Cascade--..-.....-- Ee 35, 919 2, 659 229 | 191,392 13,197 | 1,162, 461 | 1, 208, 202 
Oranite LLL. LL. 282 145 |.........- 1, 25 664 15, 9 )5:. 
Lewis and Clark `... . 62,202 6, 687 250 | 119,707 280, 024 | 4,332,194 | 3,050,.540 
Madison... 21, 788 1, 558 535 44, 612 28, 797 696, 600 | 987,496 
Mineral.................... 6, 910 282 21 14, 106 9, 800 130,200 | 184,600 
Missoula................... 65 Bs cora e 9 f c4 , 500 |. essaie 
BIK E A ha 40, 975 2, 230 6,152 | 42,320 447, 827 234,000 | 236, 000 
Powell........... zo | 9,037 1, 835 1| 24721 6, 212 440,278 | | 355,753 
Sanders._._.._..._....____- 4, 201 869 | . 115 4, 931 144, 505 708, 919 249, 314 
Silver Bow... .............. 2, 585,030 | 346, 713 19, 389 |5, 129, 024 |112, 992, 238 | 21,098, 758 |81, 294, 892 
Total: 1947... EM 2, 789,311 | 367, 251 29, 893 |5, 585, 144 |113, 969, 075 | 29, 054,.818 |87, 990, 385 
1946... PECES 2,005,486 | 322,803 14, 013 |2, 744, 481 |115, 193, 396 | 13, 734, 643 |22, 728, 350 


Gross metal content of concentrates produced from ore mined in Montana in 
1947, by classes of concentrates smelted 


Concen- Gross metal content 


Class of concentrates Pun 
| t ons) Gold (fine| Silver (fine | Copper Lead Zine- - 

ounces) ounces) (pounds) | (pounds) (pounds) , 
Dry gold nooo 3, 703 2, 508 850 44, 625 A  —— 210 
Dry gold-silver. .................. | 107 1, 436 21, 770 4, 360 9, 620 . 12, 280 
COP DCR AA 192,773 | 12,643 | 1,720,251 |107, 222, 492 |------------ļ------------ 
A a a et E 16, 466 2, 665 885, 876 | 1, 192, 223 | 19, 258, 839 2, 202, 920 
PANG PANE E Se 90, 515 |: 10,104 | 2, 568, 253 . 2, 285, 078 | 9,808, 461 | .87, 574,127 
Zinc-lead AE AI 1, 961 341 161,377 9, 942 808, 420 429, 145 

Dry iron (from copper and zinc- 
lead ore). ..-... liil... 61, 842 1, 675 248,822 | ^ 773,403. | 1,023, 189 2, 847, 011 
Total: M cc ee. 367, 367 31,372 | 5,607,199 |111, 532, 183 | 30, 908, 529 | 93, 066, 293 


eebe 323, 005 16, 078 2, 759, 887 113, 071, 317 | 14, 052, 595 | 23, 527, 301 
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Mine production of ‘metals from Montana concentrates shipped to smelters in 
11947, in terms of recovered metals 


Concen- 
trates Gold (fine | Silver (fine| Copper Lead Zinc 
fout ounces) ounces) (pounds) | (pounds) | (pounds) 
ons | 
BY COUNTIES 

Broadwater................... 4, 273 2, 552 14, 004 45, 811 229, 323 350, 843 
Cascade. ----:---------------- 2, 659 229 191, 392 13,197 | 1,162, 461 1, 208, 202 
Granite... LLL. 145 EE | 1,2 664 15, 985 66, 805 
Jefferson... 2 LL... 12 BU, AA ¡y Y EE 
Lewis and Clark.............. 6, 794 1, 686 141, 477 283,786 | 4,342, 217 3, 067, 469 

Madison...................... 1, , 612 28, 79 : 7 
Mineral. --------------- 282 21 14, 106 9, 130, 200 184, 600 
J880018.. eee a E PA ¿3 APA 5, 500 |............ 
POE ee 2, 230 6, 152 42, 320 447,827 234, 000 236, 000 
Powell......::................ 1, 835 24, 721 6, 212 440, 278 355, 753 
Sanders........-.:---.-------- 9 115 4, 231 144, 505 708, 919 249, 314 
Silver Bow................... 846, 718 19,389 | 5, 129, 024 106, 988, 015 | 21,098,758 | 81, 294, 892 
Total: 1047. 367, 367 31,372 | 5,607,199 |107, 968, 614 | 29, 065, 614 | 88,001,314 


1946... 323, 005 16, 078 2, 759, 887 108, 819, 462 | 13, 741,722 | 22, 734, 682 


Dry g0ld.. 22:2): 9, 703 2, 508 850 | 4 43,250 |............ 
Dry Sold silver. EE 107 1, 436 21, 770 3, 762 9, 423 10, 929 
CODDO do cuc an 192, 773 12, 643 | 1,720,251 |103, 996, 368 |------------|------------ 
LA cc ieee be da 16, 466 2, 665 885,876 | 1,013,429 | 18, 943, 391 1, 839, 568 
DING cat a aa 90, 515 10, 104 | 2,568,253 | 2,163,829 | 9,314,806 | 85, 800, 821 
ea SE 1, 961 341 161, 377 8, 476 796, 257 349, 796 

p iron Mn eopper and 

c-lead ore)............... 61, 842 1, 675 248, 822 739, 500 1; VOT [asena 
Total 1947. ............. 367, 307 31,372 | 5,607, 199 |107, 968, 614 | 29, 065,614 | 88, 001, 314 


Gross metal content of Montana crude ore shipped to smelters in 1947, by ir 
of ore 


Gross metal content 


'" A Class of ore tons) l 
" Gold (fine | Silver (fine | Copper. |. Lead Zine 
ounces) ounces) (pounds) (pounds) | (pounds) 

Dry and siliceous gold !......... 18, 630 7, 907 14, 708 28, 808 26, 176 30, 480 
Dry and siliceous gold-silver - - 53, 385 4, 259 260, 812 163, 494 800, 022 147, 474 
Dry and siliceous silver. ....... 41, 532 933 298, 165 178, 216 849, 027 1, 154, 236 
COD A ee 22, 511 183 27,189 | 1,495,941 |............ 72 
ORG A te ee le 7, 338 708 57, 439 39, 266 | 1, 558, 261 288, 192 
ME ee 3, 355 58 31, 394 8, 678 291, 416 728, 154 
Zinc-lead....-.....-.-.------- 566 230 11, 537 4, 594 262, 553 103, 135 
Total: 1947............. 153, 317 14, 278 701,334 | 1,918,997 | 3, 787, 455 2, 451, 743 

1046. ............ 74, 535 11, 760 492, 787 | 1,866, 131 1, 969, 822 1, 066, 245 


1 Includes metals recovered from 48 tons of current tailings smelted. 
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Mine production of metals from Montana crude ore shipped to smelters in 1947, 
| in terms of recovered metals | 


Ore (short | Gold (fine | Silver (fine| Copper Lead Zinc 
tons) ounces) ounces) (pounds) | (pounds) | (pounds) 
BY COUNTIES 
Beaverhead................... 11, 599 2, 236 83, 147 45, 800 619, 000 42, 600 
Broadwater 1. 2, 341 328 18, 868 5, 889 356, 677 275, 357 
EEN 13 2 240 603 1, 539 998 
Deer Lodee --------- 444 4 2,652 | 900 500 54, 400 
ee ee eo ih ee 43, 807 1, 928 201, 223 213, 336 250, 015 276, 795 
Jefferson... ...................- 29, 396 4, 436 107, 254 58, 200 753, 127 717, 400 
Judith Basin.................. 377 13 6, 484 2, 300 177, 000 55, 600 
Lewis and Clark 6, 927 952 31, 780 30, 014 241, 116 152, 931 
Lincoln....................... 1 AW STERNE ROC ORI ferc eret As 300 ose cs cas 
Madison...................... 15, 031 2, 873 109, 683 . 4,503 243, 900 124, 364 
Meagher...........----- D EES, Wee, eed cee 2:000 (ee 
Mineral......................- 1 7b eg See E, IM er oars 
IET ----------------- 39 ^2 NS - qu A 600 
hd EE 125 61 EN AN PA 
A A 96 120 4,871 1001 EE 5, 000 
POW Oe A Se 2, 681 773 10, 573 2, 188 113, 722 20, 847 
Banderg , 573 89 - . 926 71, 195 71, 081 ` 4, 486 
Silver Bow..................- 39, 860 405 122,983 | 1,381,762 170, 742 130, 108 
Total: 1947............. 153, 317 14, 278 701,334 | 1,827,163 | 3,032,219 1, 861, 486 
1946. ............ 74, 535 11, 760 402, 787 | 1, 766, 468 1, 898, 278 855, 318 
BY CLASSES OF ORE 
Dry and siliceous gold. ........ 18, 630 1, 907 14, 798 26, 250 25, 547 24, 829 
Dry and siliceous gold-silver.. 53, 385 4, 259 260, 812 156, 854 112, 862 120, 400 
Dry and siliceous silver....... 47, 532 933 298, 165 151, 227 825, 678 826, 867 
CODDGE EE 22, 511 183 27,189 | 1,450,995 |............ See 
Lead EE i 7, 338 708 57,439 | — 380,537 | 1,522,627 217, 139 
SEE E E 58 , 394 7, ; 
Zinc-lead....................- 230 11, 537 3, 894 258, 720 84, 049 
Total 1947.............. 153, 317 14, 278 701,334 | 1,827,163 | 3,032,219 1, 861, 486 


1 Includes metals recovered from 48 tons of current tailings smelted. 


REVIEW BY COUNTIES AND DISTRICTS. 
BEAVERHEAD COUNTY 


Argenta District.—Shafer Bros. and Harry C. Kenz operated the 
Shafer group throughout the year and shipped 1,780 tons of gold 
smelting ore containing 1,719 ounces of gold and 5,181 ounces of 
silver. E. G. Cummings, lessee, worked the Louis Phillip mine 
and shipped 1,601 tons of lead smelting ore containing 231 ounces of 
gold, 14,131 ounces of silver, 12,567 pounds of copper, and 360,676 
pounds of lead. Remaining district production was mainly lead 
smelting ore—114 tons from the Daylight claim, 58 tons from the 
Iron Mountain mine, 33 tons from the May Day claim, 40 tons from 
the Tuscarora claim, 19 tons from the Rena claim, and 39 tons from 
the Brownell mine. The Brownell mine also produced 53 tons of 
gold-silver ore. ‘ 

Bald Mountain District.—Lessees produced 50 tons of lead smelting 
ore from the Alice group. 

Bryant District.—Output from the Hecla mine and dumps com- 
prised 1,666 tons of old silver slag, 292 tons of old silver tailings, 259 
tons of gold-silver ore, 121 tons of zinc ore, and 110 tons of lead ore, 
all shipped to smelters. EE MET | 
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Horse Prairie Creek District. —W. C. McLeod operated a dragline 
excavator and nonfloating washing plant on the Golden Leaf placer 
and recovered 307 ounces of gold and 43 ounces of silver from 60,000 
cubic yards of gravel. Patterson and Steele shipped 60 tons of lead 
smelting ore from the H. & S. claim. 

Medicine Lodge District—Ryburn & Ward shipped from the 
Sweeney mine 40 tons of lead smelting ore containing 84 ounces of 
silver, 80 pounds of copper, and 12,101 pounds of lead. 

Vipond District.—Quartz Hill Mines group was operated all year 
and produced 2,027 tons of silver smelting ore containing 20 ounces 
of gold, 26,548 ounces of silver, and 6,081 pounds of copper. L. D. 
Foreman & Co. shipped 3,220 tons of old silver tailings from the 
Dewey property. Remaining district output was clean-up material. 


BROADWATER COUNTY 


Backer District. —White's Gulch Placer Co. operated a dragline and 
nonfloating washing plant from August to November and washed 
1,400 cubic yards of gravel. Perkins & Buckingham treated by amal- 
gamation and concentration about 15 tons of gold ore from the Supe- 
rior group. Other district production was a few ounces of gold and 
silver from several small gold lodes and placers. 

Beaver District.—H. W. Carver, lessee, worked the East Pacific 
and No. 4 Tunnel claims and produced 716 tons of zinc-lead ore. 
Stewart & Schneider worked the Little Bonanza group from June 10 
to November 20 and shipped 117 tons of lead smelting ore containing 
5 ounces of gold, 2,934 ounces of silver, 570 pounds of copper, 84,128 
pounds of lead, and 4,572 pounds of zinc. John Celock ship ed 37 
tons of gold smelting ore from the Custer group. Remaining district 
output was small. 

Cedar Plains District.—The Rademont Mining Co. operated the 
Keating mine and produced 3,689 tons of gold concentrate from about 
18,000 tons of ore. R. S. Stewart shipped 925 tons of zinc smelting 
ore from the Ruby Silver mine and then closed the mine on July 1 
because of the expiration of the Premium Price Plan. From the 
Santa Anita claim, 366 tons of lead smelting ore were shipped, which 
contained 7 ounces of gold, 1,123 ounces of silver, 872 pounds of 
copper, 90,578 pounds of lead, and 11,534 pounds of zinc. Remain- 
ing district production was mainly lead ore—269 tons from the North 
Home claim, 192 tons from the Joe Dandy group, and 38 tons from 
the Gopher claim. In addition, lessees shipped 106 tons of silver ore 
from the Spar claim, 98 tons of zinc ore from the Montana Silver 
Star group, and 22 tons of gold ore from the Cyclone claim. 

Park or Indian Creek District.— The Broadwater Zinc & Lead Co. 
Worked the Iron Mask mine all year and milled 4,300 tons of zinc- 
lead ore containing 43 ounces of gold, 23,220 ounces of silver, 2,000 
pounds of copper, 335,400 pounds of lead, and 748,200 pounds of 
zinc. From the Diamond Hill claim Palmer Engh produced 233 tons 
of gold ore, which was treated by amalgamation. Douglas Placers 
operated its dragline dredge and nonfloating washing plant from April 
1 to December 22 and recovered 1,155 ounces of gold and 105 ounces 
of silver from 50,000 cubic yards of gravel. Remaining district out- 


put was small. 
CASCADE COUNTY 


Montana District.—The Lexington Silver-Lead Mines, Inc., worked 
the Benton group for 9 months, treated 14,273 tons of zinc-lead ore 
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in &100-ton flotation mill, and shipped 900 tons of inis concentrate. 
From the Dacotah group the Bennett Mining Co. mined 7,581 tons 
of zinc-lead ore, which was treated in the company 7 5-ton flotation 
mill, and produced 226 tops of lead concentrate and 547 tons of zinc 
concentrate. The Neihart Mine & Milling Co. operated the Broad- 
water group for 9 months, shipped 9 tons of zinc-lead ore to a smelter, 
and milled a large tonnage of zinc-lead ore, which produced 268 tons 
of lead concentrate and 194 tons of zinc concentrate. Several thou- 
sand tons of ore from the Star mine were treated in the 50-ton flotation 
mill on the property; the yield was 395 tons of zinc-lead concentrate 
and 129 tons of zinc concentrate. Other district production was 
negligible. ` | 
| DEER LODGE COUNTY 


Silver Lake District. —C. T. DeLude worked the Blue Eyed Nellie 
claim from May to August and shipped 429 tons of zinc re ore. 


GRANITE COUNTY ` 


. Boulder and South Boulder District.—The nit Mining Co., 
operating the Brooklyn group, produced 187 tons of silver smelt- 
ing ore containing 2 ounces of gold, 1,556 ounces of silver, 746 
pounds of copper, 5,946 pounds of lead, and 1 ,/40 pounds of zinc; 
and 282 tons of zinc-lead milling ore containing 1 ounce of gold, 
1,416 ounces of silver, 997 pounds of copper, 17,862 pounds of 
lead, and 84,697 pounds of zinc. A 150-ton flotation mill was 
built on the property in 1947. Remaining district production 
was 56 tons of copper ore from the Copper State claim and 24 tons 
of lead ore from the Moonlight claim. 

Dunkleberg District.—C. R. Oliphant produced 373 tons of lead 
smelting ore from the Samuel claim. 

First Chance District.—Lode production was 13 tons of gold ore 
from the Alice claim and 10 tons of similar ore from the Mitchell- 
Mussigbrod group. Placer production was clean- -up material from 
a dredge formerly operated in the district. 

Flint Creek District.—J. C. and Juanita Yob worked the Granite- 
Bimetallic tailing pile in 1947, which was inactive in 1946, and shipped 
35,479 tons of old gold-silver tailings to a smelter. The Taylor- 
Knapp Co. worked the Moorlight group throughout 1947; output 
was 494 tons of silver smelting ore containing 11 ounces of gold and 
10,044 ‘ounces of silver; and 314 tons of zinc smelting ore containing 
10 ounces of gold, 8 557 ounces of silver, 1,209 pounds of copper, 
27,520 pounds of lead, and 85,249 pounds of zine. Remaining district 
production was 958 tons of zinc ore from the Silver Prince claim, 
123 tons of lead ore and 206 tons of silver ore from the Trout group, 
and 99 tons of silver ore from the Hobo group. 

- Gold Creek District.—The Master Mining Co. operated a dragline 
dredge and nonfloating washing plant nearly all year and recovered 
236 ounces of gold and 43 ounces of silver. ^ | 

Henderson District.—' The Henderson Creek Placer was worked by 
H. & H. Mines from April to the end of the year. The bucket-line 
dredge washed 752,800 cubic yards of gravel and recovered 2,650 
ounces of gold and 168 ounces of silver. Remaining district pro- 
duction, all shipped to smelters, was 4,976 tons of old silver tailings 
and dump ore from the Black Pine property and 353 tons of Ls ore 
from{the Queen claim. 
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Maxville District.—Total district production was 85 tons. of silver 
dump ore from the Queen property. 

Red Lion District.—Lessees ee 57 tons of gold smelting ore 
from the Gli ttering Hill claim. 


JEFFERSON COUNTY 


Amazon District.—Nat Chamberlin shipped 48 tons of Mee ore 
from the Robert Emmett waste dump. 

Big Foot and State Creek District.—Stranahan, Craine, & Cowley 
shipped 123 tons of gold-silver ore from the Mountain Queen claim. 

Cataract District.—John Guilio shipped 1,527 tons of old gold- 
silver tailings from the Comet property. Rufus Turner worked the 
Gray Lead mine all year and treated 150 tons of gold ore by amalgama- 
tion and gravity separation. M. G. Sturgis shipped 428 tons of gold- 
silver ore from the High Ore claim. From the Morning Glory mine 
J. K. Curtiss shipped 78 tons of silver ore, which contained 14 ounces 
of gold and 1,947 ounces of silver, and 37 tons of gold-silver ore, which 
contained 16 ounces of gold and 1 ,429 ounces of silver. Remaining 
district production comprised -89 tons of gold-silver dump ore from 
the Lady Hennessey property, 52 tons of gold-silver ore from the 
Crescent claim, and small lots of lead ore and siliceous ores from a 
number of small producers. 

Clancey District.—N. Rogers Gold Mining Co. operated the J efferson 
Placers from January 2 to October 24 with a dragline dredge, power 
shovel, and nonfloating washing plant. It washed 27,150 cubic yards 
of gold-bearing gravel, which yielded 1,132 ounces of gold and 442 
ounces of silver. Winston Bros. operated its bucket dredge on 
Prickly Pear Creek for about 11 months and washed 1,382,548 cubic 
yards of gravel. 

Colorado District.—Arthur Loiselle, lessee, worked the Ollanta 
claim from March to September and shipped. 139 tons of copper 
smelting ore containing 6 ounces of gold, 1,048 ounces of silver, and 
10,927 pounds of copper. Remaining district production, all shipped 
to ‘smelters, comprised mainly 165 tons of lead ore from the Mount 
Washington property, 164 tons of gold-silver ore from the Minah 
claim, and 130 tons of gold-silver dump ore from the Gregory Mines 
property. 

Elkhorn District. — District output was all silver ore shipped to 
ere ,805 tons from the Elkhorn mine and 12,329 tons from the 
Elkhorn waste dump. 

Golconda District—Output was all lead smelting ore—25 ‘tons 
Ce the Buckeye (Gold Coin) group and 9 tons from the Big Chief 
claim. 

Lowland District.—Albert F. Carlson worked the North Boulder 
claim for 6 weeks and shipped 54 tons of lead smelting ore containing 
5 ounces of gold, 351 ‘ounces of silver, 220 pounds of copper, 8,102 
pounds of lead, and 1 ,256 pounds of zinc. Remaining district pro- 
duction comprised 130 tons of gold-silver ore from: the Badger claim 
and 11 tons of clean-up material from the Newburgh mill. 

Whitehall District.—From the Golden Sunlight mine Marvin Rieb- 
hoff shipped 10,195 tons of gold smelting ore. George Wolfe worked 
the Lucky Hit ‘claim all year and shipped 316 tons of gold ore con- 
taining 223 ounces of gold, 468 ounces of silver, 2 ,603 pounds of copper, 
8,380 pounds.of lead, and 4,316 pounds of zinc. Albert Critchfield 
operated the Iron Side claim most of the year and shipped 279 tons 
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of lead smelting ore containing 2 ounces of gold, 1,230 ounces of silver, 
1,223 pounds of copper, 72,436 pounds of lead, and 14,726 pounds of 
zinc. Remaining district production was principally lead ore—593 
tons from the Carbonate claim, 370 tons from the Perhaps claim, 37 
tons from the Inspiration claim, and 14 tons from the Sunny Corner 
claim. The Sunny Corner mine also produced 76 tons of gold-silver 
ore and 32 tons of gold ore. 

Wilson and Ticer Creeks District.—' The Callahan Mining Syndicate, 
using amalgamation and concentration, treated about 90 tons of gold 
ore from the Callahan claim. 


JUDITH BASIN COUNTY 


Barker District.—Thorson € Brazee worked the Wright-Edwards 
group all year and shipped 129 tons of zinc-lead smelting ore contain- 
ing 5 ounces of gold, 4,235 ounces of silver, 1,041 pounds of copper, 
114,858 pounds of lead, and 26,058 pounds of zinc. Remaining dis- 
trict output was 102 tons of zinc-lead ore from the Liberty (Faith) 
group and 146 tons of similar ore from the Tiger (Moulton) group. 


LEWIS AND CLARK COUNTY 


Blue Cloud District.—Output was 39 tons of gold ore from the 
Pearl claim. 

Canyon Creek District. — T wo small-scale hand operations recovered 
13 ounces of placer gold. 

Dry Gulch District.— District production was 24 tons of gold ore 
from the Easy Money claim and 2 ounces of placer gold from the 
Oro claim. 

Grass Valley District.— Principal output was 76 tons of gold ore 
from the Consolidated (Cross Fire) claim. 

Heddleston District.— The Mike Horse Mining & Milling Co. : 
operated the Mike Horse mine all year and treated in the company 
200-ton flotation mill 53,814 tons of zinc-lead ore containing 94 ounces 
of gold, 124,848 ounces of silver, 559,666 pounds of copper, 4,724,869 
pounds of lead, and 3,573,250 pounds of zinc. Remaining district 
output was 12 tons of lead ore from the Rogers Pass claim. 

Helena District.—Porter Bros. Corp. operated its 6-cubic-foot Yuba 
bucket dredge on Last Chance Gulch throughout 1947 and washed 
1,917,890 cubic yards of gravel. The rest of the district output was 
largely 3,392 tons of siliceous tailings from the Whitlatch Union 
property and the Peck mill. 

Jefferson Gulch District.—Ray Crumb worked the Humdinger 
mine and treated about 188 tons of gold ore by amalgamation and 
concentration. 

Marysville District.—The Montana Rainbow Mining Co. operated 
the Drumlummon mine all year and treated 10,000 tons of gold ore 
in its 150-ton amalgamation-flotation mill. 'The Belmont-Cruse-Bald 
Mountain group produced 230 tons of gold ore containing 122 ounces 
of gold, 728 ounces of silver, and 254 pounds of copper. Remaining 
district output was largely 182 tons of lead ore and 21 tons of silver 
ore from the Tousley-Nile claim, 43 tons of lead ore from the Paragon 
claim, and 425 tons of old siliceous tailings from the Big Ox and 
Trinity properties. 

Missouri River District.—Perry-Schroeder Mining Co. operated its 
6-cubic-foot bucket dredge on Eldorado Bar until July 1 and then 
moved it to French Bar for the remainder of the year; a total of 
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525,337 cubic yards of gravel was washed. Ted Nyquist operated a 
dry washer on the Canyon Ferry placer claim during the latter part 
of 1947 and recovered 12 ounces of gold and 3 ounces of silver from 
310 cubic yards of gravel. 

Rimini District.—From the Valley Forge waste dump lessees pro- 
duced 556 tons of zinc-lead concentrate from milling several thousand 
tons of zinc-lead ore and, in addition, shipped 81 tons of the material 
to a smelter. Lessees mined 796 tons of silver ore and 196 tons of 
lead ore from the. Bunker Hill-Evergreen claims and 92 tons of lead 
ore and 91 tons of gold-silver ore from the Copper Dyke group. From 
the Anna May-Broadway group, 60 tons of lead smelting ore were 
shipped, which contained 8 ounces of gold, 396 ounces of silver, 243 
pounds of copper, 8,193 pounds of lead, and 5,928 pounds of zinc. 
Remaining district production was principally 1,031 tons of siliceous 
dump ore from the Eureka, Red Mountain Consolidated, Stanton, 
and Peerless Jennie properties. 

Scratch Gravel District.—Output was 23 tons of gold ore from the 
Ajax claim, 45 tons of gold-silver ore from the Franklin waste dump, 
23 tons of similar ore from the Julia dump, and 8 tons of lead ore from 
the Magpie claim. 

Smelter District.—Hot slag and cold slag treated at the East Helena 
slag-fuming plant of the Anaconda Copper Mining Co. totaled 226,668 
tons in 1947, compared with 161,306 tons in 1946, but only the metals 
recovered from fuming 7,403 tons of old cold lead-smelter slag were 
credited to the slag dump as a producer in the district. The remainin 
metals, after elimination of material from foreign sources, were credite 
to the individual domestic mines producing the ores and concentrates 
treated at the lead smelter. | 


LINCOLN COUNTY 


Libby District.—Lessees operated a hydraulic giant on the Liberty 
placer claim from April 15 to July 12 and recovered 195 ounces of 
gold and 11 ounces of silver from 15,680 cubic yards of gravel. 
Remaining district output was small. 


MADISON COUNTY 


Norris and Norwegian District.—' The bulk of production in 1947 
was 80 tons of gold smelting ore from the Boaz group. 

Rochester District.— Jacobson & Keene, lessees, worked the Calvin 
Mines from January to July and shipped 584 tons of lead smelting 
ore containing 25 ounces of gold, 4,045 ounces of silver, 1,354 pounds 
of copper, 131,662 pounds of lead, and 58,108 pounds of zinc; Mc- 
Laughlin & Knitter, lessees, shipped 72 tons of similar ore from the 
Jack Rabbit claim. The Emma mine, after being pumped out in 
November, was sampled at different levels, and 65 tons of zinc-lead 
ore p" shipped to a smelter. Remaining district production was 
small. 

Sheridan District.—Victoria Mines, Inc., treated a large tonnage 
of zinc-lead ore in the company mill and produced 969 tons of zinc 
concentrate and 586 tons of lead concentrate; in addition, 449 tons 
of zinc ore went direct to a smelter. Lessees produced 212 tons of 
silver ore from the Silversmith mine, and Charles D. Storer shipped 
27 tons of silver ore from the Silver Bullion group. Small-scale 
placer mining recovered 31 ounces of gold from the Ihde and Pine 
claims. Remaining district production was small. 
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Silver Star District.—The bulk of the output was 23 tons of gold 
ore from the Silver King Extension mine and. 14 tons of similar ore | 
from the Aurora claim. 

Tidal Wave District.—Lessees operated the Corneracker group wal 
shipped to smelters 231 tons of gold ore containing 172 ounces of 
gold and 149 ounces of silver. Remaining district production like- 
wise was nearly all gold ore—106 tons from the Giant Lode claim, 
292 tons from the High Ridge and High Ridge Fraction claims, 112 
tons from the Smith claim, and 36 tons (as well as 5 tons of lead ore) 
from the Granger group. 

Virginia City District.— The U. S. Grant Mining Co. operated its 
U. S. Grant mine all year and shipped to smelters 12,518 tons of 
gold-silver ore containing 2,005 ounces of gold, 95 ,568 ounces of 
silver, and 436 pounds of copper. 'The company also operated the 
Alameda-Wa Koosta-Bamboo Chief group and shipped 130 tons of 
gold-silver smelting ore. Russell Unrue operated a dragline dredge 
on the Barton Gulch placer from August through October and washed 
30,000 cubic yards of gravel. Other district output was small. 


MINERAL COUNTY 


Iron Mountain District.— The Smith Mining Co. sampled the Iron 
Mountain group and milled about 60 tons of hu ore. 

Keystone District.—Lessees at the Nancy Lee group produced 111 
tons of lead concentrate from milling a quantity of lead ore in the 
100-ton flotation mill on the property. | 

Packer Creek District.—In September, lessees began operating the 
Silver Cable mine and during the remainder of the year hauled 
1,850 tons of zinc-lead ore to a custom mill,which yielded 18 tons of 
lead concentrate and 143 tons of zinc concentrate. 


MISSOULA COUNTY 


. Coloma District.—Output was gold smelting ore—27 tons from the 
Mammoth & East Mammoth group and 12 tons from the Dixie claim. 

Copper Cliff District.— The Hecla Mining Co. opened the Black 
Tail mine and milled 65 tons of lead ore containing 14 ounces of silver 
and 6,784 pounds of lead. 

Nine Mile District. —Canusco, Inc., worked placer ground on Nine 
Mile and MeCormick Creeks with a dragline dredge and recovered 
1,989 ounces of gold and 32 ounces of silver from 446,194 cubic yards 
of gravel. | 
PARK COUNTY 

Emigrant Creek District.—' The Emigrant Dredging Co. operated its 
bucket-line dredge until August 26, when it ceased operations and dis- 
mantled the dredge. During the ‘period. of operation, 820, 000 cubic 
yards of gravel were handled. ` 

New World District.—McLaren Gold Mines Co. TEN the 
Estelle-New Year's Gift mine all year and treated in the company 
200-ton concentration mill about 38,500 tons of copper ore. Zinc-lead 
ore produced at the Irma mine yielded 283 tons of lead concentrate 
aad 212 tons of zinc concentrate. Ex-Cello Mines worked the Home- 
stake claim through August and September and shipped to a smelter 
124 tons of gold. d ore containing 24 ounces of gold, 538 ounces of 
silver, and 3,894 pounds of copper. 

Sheepeater District.—The Jardine Mining Co. operated its Jardine 
mine all year and treated 68,149 tons of gold ore in the company 
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cyanidation-flotation mill. The yield was 10,140 ounces of gold and 


1,821 ounces of silver. 
PHILLIPS COUNTY 


Little Rockies District.—The Ruby Gulch Mining Co. operated the 
Ruby group all year and treated in the company 350-ton cyanidation 
mill 71,230 tons of gold ore containing 4,500 ounces of gold and 8,500 
ounces of silver. In addition, 9 tons of gold ore were shipped to a 
smelter. Lessees worked the Little Ben claim for about 5 months 
and shipped 87 tons of gold-silver ore. 


POWELL COUNTY 


Big Blackfoot District.—John B. Hopkins & Associates worked the 
Wilson Creex placer claims all year by drift mining and washed about 
2,240 yards of gravel. -Remaining district output.was mill cleanings. 

Nigger Hill District.—Hopkins € Sons Mining Co:, lessees, operated 
the Charter Oak mine all year and shipped 610 tons of lead smelting 
ore containing 42 ounces of gold, 4,220 ounces of silver, 1,480 pounds of 
copper, 68,275 pounds of lead, and 16,288 pounds of zinc. Remaining 
district production was principally 56 tons of zinc-lead ore from the 
Sunnyside and Sunset claims, 51 tons of silver ore from the Surething 
group, and 16 tons of lead ore from the Third Term claim. 

Pioneer District.—Principal production came from intermittent 
dragline operations of the Montana Mines, Inc., during July, August, 
and September. | | | po 

- Zozell District.— The Deer Lodge Mining Co. worked the Emery 
group all year and in September began operating a new 80-ton flóta- 
tion mill on the property; 8,981 tons of zinc-lead ore. were treated. 
The Bonanza group was operated 9 months by the Bonanza Leasing 
Co.; production was 1,853 tons of gold ore containing 686 ounces of 
gold and 3,569 ounces of silver; and 71 tons of lead ore containing 8 
ounces of gold, 1,800 ounces of silver, 141 pounds of copper, 36,630 
pounds of lead, and 7,684 pounds of zinc. Remaining district output 
was mainly 47 tons of gold ore and 2 tons of lead ore from the Hidden 
Hand claim. 

| SANDERS COUNTY 

Camas Prairie District.— Laurence G. Howard operated the Glaucus 
& Cardiff mine until the expiration of the Premium Price Plan in 
June, shipping 302 tons of copper smelting ore, which contained 3 
ounces of gold, 379 ounces of silver, and 22,196 pounds of copper. . 

Eagle District—The Jack Waite mine, operated the entire year by 
the American Smelting & Refining Co., produced 61 tons of zinc 
smelting ore and 3,491 tons of zinc-lead milling ore. The milling ore 
yielded 512 tons of lead concentrate and 215 tons of zinc concentrate. 

Revais District.—The Drake group was operated all year by the 
Green Mountain Mining Co. Production was 198 tons of copper 
smelting ore and several hundred tons of copper milling ore. | 


SILVER BOW COUNTY 


Ore production in Silver Bow County in 1947 was 44 percent above 
that in 1946, and the output of zinc increased 473. percent, lead 351, 
gold 186, and silver 117 percent; copper production, however, declined 
1 percent. The total value of the five metals in 1947 was nearly 83 
percent greater than in 1946. The following table.gives the output 
of mines in Silver Bow County, which includes the Summit Valley 
PR district, in 1946 and 1947 and the total from 1882 to the end 
of 1947. 
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Production of gold, silver, copper, lead, and zinc in Silver Bow County, Mont., 
1946—47, and total, 1882-1947, in terms of recovered metals 


Mi O a den d (ode sna 
nes re ode an e an ; 
y Copper Lead Zine 

Year Pos : bu placer) do (pounds) | (pounds) | (pounds) Total value 


=e | EE «uo | A | eee | axuapcümertFITANUETI EUG. AUD RMD 


6| 2, 417, 969/115, 809, 000) 4, 713, 000/14, 216, 500| $23, 205, 317 


LE 27| 1, 827, 606 6, 92 

¿AA 32| 2, 624, 915 19, 801| 5, 252, 011/114, 374, 000/21, 269, 500/81, 425, 000| 42,379, 878 

1882-1947... L........ (1) 2, 045, 9981551, 036, 9901 2 6, 601, 006! 2 245, 497111, 611, 48212, 641, 791, 890 
1 Figure not available. 2 Short tons. 


Highland District.—Total output was 20 tons of gold ore from the 
Only Chance claim. 

Melrose District.—Production was 40 tons of lead ore from the 
George Peabody claim and 58 tons of silver ore from the Old Glory 
mine. | 

Summit Valley (Butte) District.—The copper concentrator of the 
Anaconda Copper Mining Co. at Anaconda treated 1,178,845 tons 
of copper ore from company-owned Butte mines in 1947 (1,187,143 
tons in 1946); 4,050 tons of copper mine-water precipitates were 
produced (4,203 tons in 1946). Additional company material treated 
in the concentrator was as follows (1946 figures in parentheses): 
Special waste, 59,926 tons (29,286 tons); mixed Butte slimes and tail- 
ings, 91,866 tons (171,646 tons); and East Project and Adams ore, 
286,550 tons (53,671 tons). Direct smelting ore totaled 21,391 tons 
(19,846 tons in 1946). The slime-disintegrating plant, which treated 
252,462 tons in 1946, was permanently closed in 1947. 

Zinc-lead ore from the Butte Hill mines of the Anaconda Copper | 
Mining Co. totaled 465,385 tons in 1947, compared with 766 tons in 
1946, and that from the Butte Hill dumps totaled 298,654 tons, 
compared with 31,973 tons in 1946. These two sources were the 
chief factor in raising Montana’s zinc production in 1947 far above 
that in 1946, and accounted for 15,000,000 pounds of recoverable 
lead, 3,000,000 ounces of silver, more than 11,000 ounces of gold, 
and 2,500,000 pounds of copper. The company continued to operate 
the Emma mine and produced 27,254 tons of zinc-lead dump ore and 
mine ore and middling from the treatment of manganese ore. Zinc- 
lead middling (5,172 tons) was also produced in milling manganese 
ore from the Travona mine; the middling was treated further at the 
Anaconda zinc concentrator. The remaining large producer of zinc 
in the district was the Poulin mine, operated under lease from the 
Anaconda Copper Mining Co.; 11,213 tons of zinc-lead ore were 
produced. 

The North Butte Mining Co. closed the North Butte mine in 
August because of the expiration of the Premium Price Plan. During 
the year the mine produced 67,806 tons of copper milling ore and 
109 tons of copper smelting ore. Old copper tailings (91,866 tons) 
from the Montana Ore Purchasing Co. dump near Butte were shipped 
in 1947 to the Anaconda copper concentrator for treatment. 

From the remaining 20 or more active properties in the district, 
only siliceous silver ore was produced in significant tonnages. The 
more important of these were the Fredonia, 477 tons; Elba, 507 tons 
(dump ore); Lena K, 4,074 tons (dump ore); Burlington, 1,265 tons; 
Bluebird, 1,789 tons (dump ore); Little Darling, 8,055 tons (dump 
ore) ; and N ettie, 1,001 tons. 


Nevada 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
. By ALFRED L. RANSOME 


GENERAL SUMMARY 


HE quantity of zinc produced in Nevada in 1947 showed a marked 
decline from the record level attained in 1946, largely owing to the 
expiration of the Premium Price Plan for copper, lead, and zinc 

on June 30. The effect of the termination of this plan on copper and 
lead production was negligible, as the rise in the market price of copper 
and lead (to an unprecedented level), a greater labor supply, and a 
strong demand were factors contributing to & maintained level of 
output. The higher Government price paid for silver after June 30, 
1946, was a principal factor in the 10-percent rise in production of 
this metal, whereas gold output was slightly below that of 1946 and 
was the lowest in quantity since 1895. The total value of gold, silver, 
copper, lead, and zinc recovered from ore, old tailings, and gravels in 
Nevada in 1947 was $31,366,282, compared with $27,026,416 in 1946— 
an increase of 16 percent—owing to the greater average price of these 
metals except gold and zinc. 

Comparing 1947 with 1946, gold output decreased 2 percent in 
quantity and value, lead decreased a fraction of 1 percent in quantity 
but advanced 32 percent in value; zinc decreased 25 percent in quan- 
tity and 26 percent in value; silver increased 10 percent in quantity 
and 23 percent in value; and copper increased 2 percent in quantity 
and 32 percent in value. Of the total value of the five metals, copper 
comprised 66 percent; zinc, 13 percent; gold, 10 percent; lead, 7 per- 
cent; and silver, 4 percent. | | 

White Pine County continued its lead over the other counties by 
producing 70 percent of the State total value of the five metals; it 
stood first in output of copper and gold, second in silver, third in lead, 
and fourth in zinc. Lincoln County ranked second to White Pine 
County, with 17 percent of the State total value; it led the State in 
production of silver, lead, and zinc. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. | ZU 

Yardage figures used in measuring material treated in placer opera- 
tions are “bank measure”; that is, the material is measured in the 
ground before treatment. | 
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The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1943-47 


Gold ! Silver ? Copper ? Lead ? Zinc? 
Year (per fine | (per fine (per (per (per 
ounce) ounce) pound) pound) pound) 
j| rc — Á — — —— $35.00 | ^ $0.7114- $0. 130 $0. 075 $0. 108 
ior SRM NP St ee ERO 35. 00 .71341-3-| |  .135 . 080 . 114 
EU 35. 00 . 711+ . 135 086 115 
1048 ee oes sua acs siue 95. 00 . 808 162 109 122 
lr EE 35. 00 . 905 210 144 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+-($20.671835) per fine ounce. 

3 Treasury buying price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905. 

3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Nevada, 1943-47, and 
total, 1859-1947, in terms of recovered metals 


Mines producing ! Ore, old | Gold (lode and placer) 


Silver (lode and placer) 
tailings, 


Year etc. (short 
) 
1943. .........-- $1, 152, 199 
1944. ..........- 895, 741 
1945. ..........- 741, 959 
1046. ........... 1, 010, 526 
1047. ——— 3, 117, 205 1, 246, 709 
1859-1947 2. o E AS 574, 773, 916 541, 973, 311 


Year pee A rope e e RO 


AAA H AAA | A | A | AP a a a 


TO APP 142, 136, 000 |$18, 477, 680 | 9, 580, 000 $718, 500 | 27, 294,000 | $2, 947, 752 $28, 351, 601 


1944 oe tee 122, 464, 000 | 16, 532, 640 | 13,210,000 | 1,056, 800 41, 398,000 | 4,719,372 27, 371, 513 
19045......-..-.- 105, 190, 000 | 14, 200, 650 | 12, 550,000 | 1,079, 300 | 42, 914, 000 | 4,935, 110 24, 186, 294 
1948... , 232, 15, 751, 584 | 14, 350, 000 , 964, 45, 298,000 | 5, 526, 356 27, 026, 416 
1947............ , 206, , 833, 260 | 14, 322, 000 ,062, 368 | 33,940, 000 | 4, 106, 740 31, 366, 282 
1859-1947 1... 11,832,271 | 526,536,782| 4 554,341 | 62,309,885 | 1364, 458 | 59, 595, 256 | 1, 765, 189, 150 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 


property. 

3 Lade? 1904 (when first satisfactory annual canvass of mine production was made) to 1947, inclusive, the 

output was as follows: Gold, 13,799,187.51 ounces valued at $330,290,683; silver, 302,568,442 ounces, $204,815,088; 

pa 1 Se tons, $525,890,154; lead, 316,550 tons, $39,673,323; zinc, 364,458 tons, $59,595,256; total value, 
3 Figure not available. 

4 Shect tons, 


Gold.— Gold production in Nevada in 1947, decreasing 2 percent 
below the 1946 output, was the lowest in quantity since 1895 and in 
value since 1933. Continued rising costs of labor, supplies, and equip- 
ment left little incentive to mine gold at the established and unchanged 

rice. Although the output from placer mines decreased 53 percent 
elow the total for 1946 (largely owing to the termination of operation 
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of Nevada’s only connected-bucket dredge), gold from a greater 
number of lode mines—which accounted for 92 percent of the State’s 
total gold production—increased 8 percent. Monthly production of 
gold, as shown in the — ying table, was erratic, with no definite 
i indicated. Byproduct gol from base-metal ores comprised 
53 percent of the output of gold, again exceeding the gold recovered 
from precious-metal ores, which was 39 percent of the total. 
The 10 leading gold-producing mines in 1947 produced 87 percent 
of Nevada’s output, the 3 leaders contributing 63 percent. 
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FIGURE 1.—Value of mine production of gold, Shh CODO lead, and zinc and d total value of Nevada, 


Silver.—As in — years, most of the silver output of Nevada 
was & byproduct of ore mined chiefly for other metals. Base-metal 
ores were the source of 71 percent of the State’s silver production in 
1947; only 13 percent of the silver (compared with 5 percent in 1946) 
was derived from straight silver ore. The monthly production figures 
in the accompanying table show no definite trend in the first 6 months 
of 1947. Peak production attained in June was followed by a gradu- 
ally diminishing output of silver for the remainder of the year. The 
10 leading silver-producing mines in Nevada in 1947 produced 63 
percent of the State total recoverable silver, the first three yielding 
38 percent of the total. 
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Mine production of gold, silver, copper, lead, and zinc in. Nevada in 1947, by 
months, in terms of recovered metals 


; Copper Lead Zinc 

Month pee pb, (short (short (short 

tons) tons) tons) 
[pisa REPE 8, 345 121, 412 3, 467 537 1, 976 

AN AP 000MM 7,364 107, 251 4, 164 508 

EES 6, 506 5, 395 4, 567 1, 413 
AP dc as 6, 751 7, 251 4, 217 537 1,355 
E APA E E ee 8, 345 137, 110 4,815 664 1, 260 
A A c eee 7, 844 1, 271 3,157 616 1, 689 
o ga 7,711 140, 491 4, 216 611 1, 289 
¡AUTUS aces rocas alias da 8, 150 111, 401 4, 580 660 1, 336 
September. ooo 7,977 100, 599 4,341 547 1, 355 
Me iu euo sete ces tee ae 7, 507 104, 507 4, 153 586 1, 432 
hi AAA A 6, 435 102, 092 4, 060 664 1, 145 
December... ue ee 6, 128 8 4, 164 664 954 
Total 1947- __------------------------ 89, 063 1, 377, 579 49, 603 7, 161 16, 970 


Copper.—The three leading copper producers in Nevada in 1947 
accounted for 98 percent of the copper output; these were: The 
Kennecott Copper Corp. (Nevada Mines Division), working the Ruth 
and the Copper Flat open-pit mines; the Consolidated Coppermines 
Corp., working the Coppermines group at Kimberly (all in the 
Robinson district, White Pine County); and the Mountain City 
Copper Co., working the Mountain City mine at Mountain City (in 
the Cope district, Elko County). The Mountain City mine was 
permanently shut down in September 1947 after an extensive develop- 
ment program failed to disclose additional ore bodies. 

Lead.—Of the recoverable lead produced in Nevada in 1947, 49 
percent was mined in the Pioche district, Lincoln County, where the 
leading properties were: The Combined Metals Reduction Co., work- 
ing the Pioche No. 1 and 2 groups and the Raymond Ely West Mining 
Co. property; and the Ely Valley mine, operated by Ely Valley Mine. 
Other important lead producers in the State were: Hamilton & 
Jacobson, operating the Yellow Pine mine, Yellow Pine district, 
Clark County (second largest producer of lead in Nevada); McFarland 
& Hullinger, Cleveland mine (Delano district, Elko County); Bratton 
and Blair, shipping calcined mercury ore, Nevada Quicksilver and 
Red Bird mines (Antelope Springs district, Pershing County); and the 
Nevada Lead & Zinc Co., Nevada Lead mine (Spruce Mountain 
district, Elko County). 

Zinc.—In 1947, as in recent years, zinc production in Nevada was 
centered in the Pioche district, Lincoln County, where 85 percent of 
the State total for the year was mined. The Combined Metals 
Reduction Co. (including the Raymond Ely West property) and Ely 
Valley Mine were the State's leading producers, in the order named; 
both are in the Pioche district. Other important zinc producers in 
the State were: Callahan Zinc-Lead Co., Mount Hope mine, Eureka 
district, Eureka County (closed down after a fire on March 10, which 
destroyed the power plant); Prince Consolidated Mining Co., Prince 
mine (Pioche district, Lincoln County); and Hamilton «€ Jacobson ` 
Yellow Pine mine (Yellow Pine district, Clark County). The monthly 
State total production in the accompanying table showed a peak 
output in January, followed by a gradual decrease until June when 
a recovery was recorded. Production during the last 6 months of 
1947 was erratic, but followed a downward trend which was the result 
of the termination on June 30 of the Premium Price Plan for copper, 
lead, and zinc. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Nevada in 1947, by 
counties, in terms of recovered metals 


Mines pro- G 
e old 
ducing ! Silver (lode and 
ee, ee ee DEEN ew placer) 
County Lode Placer Total 
Lode |Placer a Ss Wi S 
e e ine ine 
dunes Value GUNES Value ounces Value pancos Value 
Churchill........ 9 $2, 205 63| $2,205 126} $4,410 5,295| $4,792 
OPK ue 29! uc 1,777} 62,195|......-.|----...- 1,777| 62,195}  35,487| 32,116 
Douglas.......... ABEE 14| 4490|........]........ 14 
Orts ee ee 27 1 500| 17,500 83| 2,905 583|  20,405| 111,693] 101,082 
Esmeralda. ...... 8 2 388| 13,580 7 245 395| 13,825 , 157 j 
Eureka. ` `, 8 1 61 2, 135 87 3, 045 148 6,180) 64, 606 58, 468 
Humboldt....... 18 1 5311 18,585 1 385 542| 18,970 8, 629 7, 809 
Lander 15 2| 20,676! 723,660} 2,126) 74,410} 22,802) 798,070) 59,048] 53,438 
Lincoln. ......... EEN 3, 902| 136,570|....-.---|..--..-- 3,902} 136, 570| 553,899) 501,279 
Ly0n-. ucc 12 2| 1,599 ; 2, 928| 102, 480) 4,527) 158,445| 14,696) 13,300 
Mineral.......... 21 3 458| 16,030 485| 16,975) 44,075| 39,888 
Nye.............-. 36 7| 1,732 ,620| 1,193} 41,755) 2,925] 102,375) 132,202; 119, 724 
Ormsby.......... BL. KEE IM 9 3 
Pershing. ........ 15 10] 5,093). 178,255 464| 16,240]. 5,557] 194,405| 76,522} 69,252 
Storey........... 8 1| 5,010| 175,560 12 4201  5,028| 175,980|  68,621| 62,102 
Washoe. ......... a. ui 194 6, 790]. .......]-------- 1 6, 790 . 66 60 
White Pine...... 51|......- 40, 049|1, 401, 715|........]..--.--- 40, 049|1, 401, 715; 199,719| 180,746 
Total: 1947... 276 31| 82,062/2,872,170|  7,001| 245, 035| 89, 063/3, 117, 205]1, 377, 579|1, 246, 709 
1946... 193 33| ` 75, 894|2, 656, 290| 14, 786| 517,510} 90, 6803, 173, 800|1, 250, 651/1, 010, 526 
Copper Lead Zinc Total 
ota 
County - value 
Pounds Value Pounds Value Pounds Value l 
Churchill.................. 22, 000 $4, 620 16, 000 $2, Suas. RC NES 16, 126 
DAE = ep e en a» er ep GP ep 4D 4D e e 4D e em ep ep ep ge ep em 66, 000 13, 860 1, 180, 000 169, 920 1, 450, 000 H $175, 450 453, en 
qué UA EC PEEN ENDE AAA ab oa ele GENERE le GE AAA A NEUSS 
ENSE eae ee 2, 294, 000 481,740| 1,596,000} 229,824 496, 000 60,016; „893, 067 
Esmeralda.. .....----------f-----------|----------- , 000 Eo OO EE 19, 
EEN 20, 000 4, 200 690, 000 99, 360; 1,804,000} 218,284) “385, 492 
Humboldt. ................ 10, 000 ,440|.. 52 secu acta. ek 
der. 2 AE 1, 034, 000 217, 140 86, 000 12:984]. 5 V GE 1, 081, 032 
Lineoln. ................... , 000 88,6 7, 818, 000| 1, 125, 792| 29, 224, 000| 3, 536, 104| 5, 388, 365 
E900: A 102, 000 21, 420 4,0001 . 576ļ|--.--------]---------- 193, 741 
Mineral.................... 12, 000}. 2, 520 712,000} 102,528 106, 000 12,826| 174,737 
df. MER 18, 000 8, 780 240, 000 34, 560 16, 000 1,936| 262,375 
Ormsby...................- 6, 000 1, 12, 000 Wen E MR - * 3,999 
Pershing. .................. 6, 000 1; 260 624, 000 89, 856 6, 00€ 726| 355, 589 
DLOTOG EE AO EE, AE A Ve Erle cs oe 238, 
TN, AAA rU Ev RA E EE Meta ta ie - 8, 
White Pine................ 95, 200, 000| 19, 992, 000| 1,306,000} 188, 064 838,000} 101, 398/21, 863, 923 
Total: 1947........... 99, 206, 000| 20, 833, 260}. 14, 322, 000| 2, 062, 368| 33, 940, 000| 4, 106, 740/31, 366, 282 
Jo 97, 232, 000} 15, 751, 584} 14, 350, 000| 1, 564, 150] 45, 208, 000) 5, 526, 356/27, 026, 416 


1 eee itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. | | ech 


. MINING INDUSTRY 


The 14-percent increase in total tonnage of ores and old tailings sold 
or treated in Nevada in 1947 compared with 1946 reflects an increase 
in total dry and siliceous ores (to a large extent used as fluxing ore at 
base-metal smelters) and an increase in al] the base-metal ores except 
zinc ore and zinc-lead ore. "These increases in production resulted 
from higher prices for the metals (except gold and zinc).. It is notable 
that production of zinc ore and zinc-lead ore (especially among the 
smaller operations) declined after premium prices for zinc were dis- 
continued on June 30, 1947. m | o 

The dragline dredge of the Grafe-Dayton Dredging Co. in the Silver 
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City district, Lyon County, was the largest producer of placer gold 
and the eighth largest producer of gold in the State in 1947. Except 
for this dredge and the Natomas Co. dragline dredge in Lander County, 
Nevada placer mines were limited almost entirely to small-scale hand 
operations. The connected-bucket dredge of the Manhattan Gold 
Dredging Co. in the Manhattan district, Nye County (largest producer 
of placer gold in Nevada in 1946), was not operated during 1947. 


ORE CLASSIFICATION 


The accompanying table classifying ores sold or treated in Nevada 
in 1947 shows that 89 percent of the tonnage (including old tailings) 
was copper ore, 7 percent gold ore and old tailings, 3 percent zinc-lead 
ore, and the remainder silver ore and old tailings, lead ore, gold-silver 
ore and old tailings, zinc ore, and zinc-lead-copper ore. 

Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore and old tailings sold or treated in Nevada in 1947, with content in terms of 
recovered metals | 


Material sold or 
treated 
^ . — |  . | Gold | Silver 
Copper Lead Zine 
Source Old (fine (fine | 
Ore tail- jounces)| ounces) (pounds) | (pounds) | (pounds) 
(short ings | 

tons (short 

tons) 
Dry and siliceous gold ore......... 425, 142 205| 32,796| 102,813 60, 800 A0 
Dry and siliceous gold-silver ore... 9,872, 1,775) 1,699] 108,993 17, 800 54 +] IEA 
Dry and siliceous silver ore........ 10, 242} 14,852 581| 182, 699 28, 700|  455,300| 113,100 
445,256| 16,832! 35,076| 394,505 107,300| 530,200} 113,100 
Copper ore ooo 5, 828, 016|........ 42, 673|  285,249|198, 937, 800| 332,100} 251,300 
Lead 010:....-.-:.2 222222022 2s eet 24, 139|........- 555| 243, 440 62, 900] 4, 867, 700 70, 600 
ZING OF6 EE 3, 913|...--... 28| 7, 082 31,800} 264, 600| 1, 024, 900 
Zinc-lead ore ------------ -0 223, 291|.......- 3,728| 441,359 56, 200| 8, 289, 900/32, 441, 100 
Zinc-lead-copper ore..............- 188|.......- 2 3, 207 10, 000 37, 500 39, 000 
Total lode mines. ........... 6, 524, 803| 16, 832| 82, 062| 1, 374, 842/1 99, 206, 000/14, 322, 000/33, 940, 000 
TT AA dS see Sone EA 7,001 d AEs Y A AAA EE WEE 
Total: 1947 ees 6, 524, 803| 16,832) 89, 063) 1, 377, 574|199, 206, 000/14, 322, 000/33, 940, 000 

E -------------- 5,719, 438] 6,367] 90, 680| 1, 250, 651|297, 232, 000/14, 350, 000/45, 298, 


1 Includes 2,607,400 pounds of copper from precipitates. 
1 Includes 3,229,000 pounds of copper from precipitates. 


METALLURGIC INDUSTRY 


Of the 6,541,635 tons of lode material from Nevada mines sold or 
treated during 1947, 91 percent went to concentrating mills, 7 percent 
to amalgamation and cyanidation mills, and 2 percent to smelters. 
Of the total, 16,832 tons (0.3 percent) were old tailings treated largely 
by cyanidation and smelting; a smaller tonnage was treated by amal- 
gamation. Flotation was employed at concentration mills to the vir- 
tual exclusion of gravity concentration. | 

The 1,500-ton selective-flotation mill (increased from & 600-ton ca- 
pacity in 1946) operated by the Combined Metals Reduction Co. at 
Pioche, Lincoln County, treated zinc-lead and zinc ores on & custom 
basis for several neighboring mines and also milled company zinc-lead 
ore. The Kennecott Copper Corp. treated all the copper ore produced 

810102—48——2 
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by the Consolidated Coppermines Corp., on a contract basis, in addi- 
tion to milling its own ore. Italso operated the McGill copper smelter, 
Nevada’s only smelter. 


Mine production of metals in Nevada in 1947, by methods of recovery, in terms 
of recovered metals 


Material 
Gold Silver : 
treated Coppe Lead Zinc 
Method of recovery (short sane) ane) (pounds) (pounds) | (pounds) 


tons) 

Ore and old tailings amalgamated....... - 5,689 | 2348 | Län 
Ore and old tailings cyanided.......... 432,444 | 28,117 | 151,043 |............|.-.-..--....|.--..-....- 

Concentrates smelted: 
Flotation- .------------------------- 220, 500 | 45,818 | 587,495 | 92,097,500 | 7,163,300 | 30, 830, 300 
Gravity... eee eee 424 102 8, 134 1, 700 156, 500 96, 600 
Ore and old tailings smelted. .......... 141, 815 5,680 | 626,799 | 4,499,400 | 7,002,200 | 3,013,100 
Precipitates smelted -.-.--------------|---------|---------]---------- 2,007,400 Voce we cece ME 
a lode mines.................].-...-..- i 062 |1, 374 m 99, 206, 000 14, 322, 000 | 33, 940, 000 
Total: 1047... --0->----------ļ--------- 89, 063 |1, 377, 579 | 99, 206, 000 | 14, 322, 000 | 33, 940, 000 
SONG nS EE 90, 680 |1, 250, 651 97, 232. 000 | 14,350,000 | 45, 298, 000 


Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Nevada in 1947, by types of mills and 
by counties, in terms of recovered metals 


Material Recovered in 


treated bullion Concentrates smelted and recovered metal 
County | Old Gre | 
bt tail- o ra pro- Cae a Copper | Lead | Zinc 
shor ings e e ne ne 
tons) | (short | ounces)| ounces) e: ounces) | ounces) (Pounds) | (pounds) (pounds) 
tons) tons) 
AMALGAMATION MILLS 
Clark...........- 2, 323|......- 740 145 os CAN MA Secr ag ee iris ect A 
Douglas.......... 601... 14 ARA eee Te AI E Vee OL (eee SEM ME 
Dees 300 145 51 AIS EE EE Cntr EE 
Humboldt....... 290|......- 442 VE, A AO ES EE PE 
Lander........... 20]: 7 | | IRAE EA EE, NND yeah VE AA 
Lincoln. ........- 30l... 7 RN A AAN EE O GE 
Lyon..........-. 91. 42 L^ A AA EI TAN AAA eects 
Mineral. ......... 129/......- 55 EE AA A AA A E 
NV O ee 665 60 474 NEE, EA: LATE EAN A A 
Pershing......... 909|....... 319 243 9 82 LI... 5001. -------- 
Washoe. ` 6131... 194 AA AAA PA AA IN, A 
Total: 1947. 5, 434 205 2, 345 1,371 9 82 110|......... 500|........- 
1946. 3, 502] ......- 1, 915 1, 307 20 177 021. A A la aaien 
CYANIDATION MILLS 
ChurchiM_.......| 186|....... 23 VIE AAA hs ot A NIRE NE MED RN 
Clark...........- 8,617| 1,700 125| 4,001 33 759,  2,860|......... 4, 1001. -------- 
Bumbo e A A c 0 -4Bb 2.4 O AA A A AA A AA 
der..........- 184, 614|__..... ` 16, 995 BNSC ee ee EE, A A A dieu 
Lyon............ 0, 454|....... 1516; 120001]. 5| eee [eec esos eene mi 
ineral.......... 33|....... 13|  . 168|....... Kd HMM GE PR (RON eee RES 
Pershing......... 143,635| 11,104]  4,511| 63,047 1 11| 1,678 300]. cocco 
Storey........... 127, 026|_-....- 930: “OF, 983l ROA A MEA A nee se sect ae sale Lali. 
Total: 1947_| 419, 565| 12,879} 28,117) 151,043 34 770| 4,044 300 4, 100... 
1946.| 301,428} 1,865) 20,298) 71, 882 54 15 2, 960|--------- 6, 000|........- 
Grand total: 
1947...... 424, 999| 13, 084| 30, 462| 152, 414 43| ' 852) 4,154 300 4, OO... 
1946......| 304,930| 1,865| 22,213| 73,279 74 192/ As, 6,000|........- 


1 Figures under “Ore” include both raw ore and concentrates amalgamated or cyanided, but not raw 
ore concentrated before amalgamation or cyanidation of concentrates. 
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Mine production of metals from concentrating mills in Nevada in 1947, in terms 
of recovered metals 


Concentrates smelted and recovered metal ! 


Ore 
treated | Concen- 


(short trates Gold Silver Copper Lead Zinc 


Ger 
tons) 


BY COUNTIES 


Churchill...................-- 10 1 6 "(d PR RR AA IA 
Clark noe reo tenes 5, 305 563 - 12 6, 211 2,000 | 286,700 117, 900 
EIEO. uo noce eis alas 23, 412 5, 844 113 4, 363 | 1,961, 200 53, S 

Eureka. __..._-.-_----------- 13, 767 1, 903 31 25, 495 13, 700 | 111, 100 | 1,804, 000 
Lander.................---..-- 30, 661 3, 794 2, 854 20, 839 262, 400 21, SI, 
Lincoln. ...............-...-.- 202, 34, 085 3,619 | 386,053 |..........- 6, 758, 500 |28, 935, 900 
Mineral oceoooococo.. 22 48 1, 423 300 | 45,500 |.........- 
A SEET o. eeu 2, 130 5, 500 15, 600 

White Pine. ................-- 5,685,675 | 174,616 38,432 | 144,912 |89, 858, 900 33, 100 1 
Total: 1947.............- 5, 961, 737 | 220, 881 45,068 | 591, 475 |92, 098, 900 |7, 315, 200 |30, 926, 900 
1048. 5, 303,641 | 234, 747 45,936 | 662,963 |87, 347, 100 |7, 936, 200 |40, 255, 700 

BY CLASSES OF CONCENTRATES 

Keele WE I3]. AAA E E 
a EE, EES 184, 131 41,397 | 168,629 |92, 080, 500 21, 500 |-.-------- 
Ee 6, 965 2, 444 7 , 500 |6, 545, 700 | 1,040, 700 
FANG lo nime died A E Mei eee 29, 417 1,212 | 138,279 13, 500 | 665, 100 |29, 774, 100 
Zinc-lead. ...... D E 366 2 6, 732 1, 400 82, 900 112, 100 
Total TEE 220, 881 45,068 | 591,475 |92, 098, 900 |7, 315, 200 |30, 926, 900 


1 Includes in 1946 concentrates and metals from tungsten ore not included in **Ore treated.” 


Gross metal content of concentrates produced from ores mined in Nevada in 
1947, by classes of concentrates 


Gross metal content 


Class of concentrates produced) gold Silver 


(short (fine (fine 


Copper Lead Zine 
tons) 


(pounds) | (pounds); (pounds) 


Dry PO eo o a 44 864 4,114 699 5,023 |.......... 
Dryslver.aiesechewcesoezeecansexum ue ip 0498 RE A occu at 
(CODDOP sen ett oe tee eet tee 184, 131 41,397 | 168,629 |94, 356, 074 35,866 |.......... 
Wad- EC 6, 965 2,444 | 277,780 , 544 16, 660, 708 | 1, 247, 557 
SE 29, 417 1,212 | 138,279 14, 428 | 891,840 |30, 391, 866 
Zinc-lead AA oe do ea 66 2 6, 732 1, 574 84, 431 153, 763 

Total: 1947- ----------------------- 220, 924 45,920 | 595,629 |94, 377,319 |7, 677, 868 |31, 793, 186 


E A 234, 821 46, 128 | 666, 415 |89, 518, 420 |8, 156, 211 |41, 674, 753 
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Mine production of metals from Nevada concentrates shipped to smelters in 
1947, in terms of recovered metals 


Concen- 


Gold Silver 
trates Copper Zine 
fine (fine 
eae) ounces) | ounces) (pounds) oda) (pounds) 
BY COUNTIES 
Chu ehil es sacd ts e oes 1 6 AAA AA AAA 
TEE 596 771 8, 577 2,000 | 290, 800 117, 900 
LEE 5, 844 113 4,363 | 1,961, 200 53, 300 53, 400 
Büki A oct ee A 1, 903 31 25, 495 13,700 | 111,100 | 1,804, 000 
if EEN 3, 794 2, 854 20, 839 262, 400 21, 500 |.......... 
RA cL edu EE 34, 085 3,619 | 386,053 |........... 6, 758, 500 |28, 935, 900 
Mineral:...:2.:... couch EE 48 1 1, 423 300 45, 500 |.......... 
N A ter NUM OR V OM EP A laos 2, 130 400 5, 500 15, 600 
NIE EEN 10 93 , 788 300 500 | E 
White Pine 2 174, 616 38,432 | 144,912 |89, 858, 900 33, 100 100 
Total: 1007 E 220, 924 45,920 | 595,629 |92, 099, 200 17, 319, 800 |30, 926, 900 
Ibis eet 234, 821 46,128 | 666, 415 |87, 347,100 |7, 942, 200 |40, 255, 700 
BY CLASSES OF CONCENTRATES 
Dry 8016 BEE 44 864 4,114 300 4,600 |.......... 
Ria 1 1 IN EE, PA EE 
OD CR EE 184, 131 41,397 | 168, 629 |92, 080, 500 21, 500 |.......... 
RT A AE 6, 965 2, 444 | 277,780 3, 500 |6, 645, 700 | 1,040, 700 
ANC? ect Seales uae Ea 29, 417 1,212 | 138, 279 13, 500 , 100 |29, 774, 100 
Zinc-lead A 366 2 6, 732 1, 400 82, 900 112, 100 
Total 19472 .--------------------- 220, 924 45,920 | 595,629 |92, 099, 200 |7, 319,800 |30, 926, 900 


Gross metal content of Nevada crude ore and old tailings shipped to smelters in 
1947, by classes of material 


Material treated 


Class of material 


Dry and siliceous gold. ......... 
Dry and siliceous gold-silver.... 
Dry and siliceous silver.......... 


Gross metal content 


Copper 
(pounds) 


6, 696, 464 


1 Includes 2,671,498 pounds of copper from precipitates. 
2 Includes 3 "308, 405 pounds of copper from precipitates. 


~ 
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Mine production of metals from Nevada crude ore and old tailings shipped to 
smelters in 1947, in terms of recovered metals 


Material treated 


Gold Silver Copper 


Zinc 

Old fine fine ppe Lead 

Wach tailings SE SEN (pounds) | (pounds) | (pounds) 
ed (short 


tons) tons) 


» BY COUNTIES 


Churchill....................... ¡Y AA 34 4, 394 22, 000 16, 000 |.-.....-.- 
Olark AAA 6,100 |........ 141 22, 674 64,000 | 889,200 | 1, 332, 100 
NS NA 7,644 |. 336 , 227 332, 800 | 1, 542, 700 , 
Esmeralda......................| 043 |........ 388 2,154 EE 28, 000 |---------- 
Eureka. LLL Lll. 4, 015 |... 30 , 104 6, 300 578, 900 |.......... 
Humboldt.....................- teen 85 , 281 4, 000 10, 000 |.......... 
¡EST -aaaea 15, 456 |... 820 5, 753 771, 600 64, 500 |.......... 

INCOM E 8,863 |........ 276 | 107,840 422, 000 | 1, 059, 500 288, 100 
¡A A AA 189 Y ces 41 453 102, 000 4,000 [i-es 
Mineral.....................-..- 2,235 | 3,748 | 389 | 42,207 11,700 | 666,509 | 106,000 

Vol RA TT ,029 |... ; 129, 351 17,600 | — 234, 500 400 
Ormsby soos sos sons ele 171 |- 769 6, 000 122000 |... 
Pershing. -.......-..----...---_- 4, 536 |- 170 11, 322 5, 700 623, 500 6, 000 
BLOTOV os dodo nri es IU. ocn. 403 A A esos e e an 
White Pine... ................ 83,985 |........ 1, 617 54,807 | 15,341,100 | 1, 272, 900 837, 900 

Total: 1947 ——— ——— a m m — e al 138, 067 3, 748 5, 680 626, 799 . 1 4, 106, 800 Ze 002, 200 3, 013, 100 
1948 110, 867 | 4,502 | 7,553 | -504,975 | 29, 884,900 | 6, 407, 800 | 5, 042, 300 


BY CLASSES OF MATERIAL 


Dry and siliceous gold............ 4, 462 |.......- 1, 781 5, 301 60, 
Dry and siliceous gold-silver....| 5,520 |... ...... 1 99, 919 17, 800 70, 300 |.........- 
Dry and siliceous silver......... 6,699 | 3,748 485 | 125, 840 27,300 | 372,400 1, 000 
Conner Lll.l.. 88, 907 |.......- 1,276 | 116,620 | 16,857,300 | 310,600 | 251,100 
AA EE 20, 873 |.......- 551 | 239,171 61, 500 | 4, 507, 800 49, 100 
PANG A A Hes ae 3,913 |........ 28 7,082 31, 800 264, 600 | 1, 024, 900 
Zine-jead. coocococooccooooo.. , 505 |........ 76 | 29,569 40, 600 | 1, 439, 000 | 1, 648, 000 
Zinc-lead-copper................. 188 |........ 2 3, 207 10, 000 37, 500 39, 000 
Total 1947................- 138, 067 | 3,748 | 5,680 | 626,799 | 17,106,800 | 7, 002, 200 | 3, 013, 100 


1 Includes 2,607,400 pounds of copper from precipitates. 
2 Includes 3,229,000 pounds of copper from precipitates. 


REVIEW BY COUNTIES AND DISTRICTS 
CHURCHILL COUNTY 


Broken Hills District—Broken Hills Mine, operating the Broken 
Hills mine during 1947, shipped 40 tons of silver ore (containing 1,403 
ounces of silver and 2,053 pounds of lead) to a smelter. 

Leete District.—Lloyd Shaw worked the Anglo Saxon mine from 
May 1 through December 1947; 143 tons of copper ore containing 2 
ounces of gold, 161 ounces of silver, and 22,644 pounds of copper was 
shipped to a smelter. 


CLARK COUNTY 


Eldorado Canyon District. H G. Smalley operated claims in the 
Eldorado-Rover group during 1947, treating the gold-silver dump 
ore and old tailings by cyanidation. 

Searchlight District—George Oxborrow and Glenn Brubaker, 
working the Grand Gulch mine, shipped copper ore containing some 
gold and silver to a smelter during 1947. Harry Reid and Old Barney’s 
Gold Mines, Inc., operated the. Blossom (Coyote) mine in 1947, 
treating gold ore by cyanidation. J. A. Gordon and A. A. Chapman 
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worked the Quartette mine from July 1 to November 1, 1947; gold 
ore containing some silver, copper, and lead was shipped to a mill for 
treatment. | ! | 

Yellow Pine (Goodsprings) District.—J. W. Stewart worked the 
Anchor mine from April 14 through December 1947, shipping lead- 
zinc ore to a smelter. The Argentena ConsolidatedíMining Co. oper- 
ated the Argentena mine during the first 8 months of 1947. Zinc ore 
containing some gold, silver, copper, and lead was shipped to & smel- 
ter. The Southwestern Copper Co. shipped copper ore from the 
Azurite mine during 1947. The Kinney-Keystone Mine worked the 
Keystone Barefoot mine from January Go October 10, 1947, treating 
gold ore (2,268 tons containing 858 ounces of gold and 64 ounces of 
silver) by amalgamation and flotation; concentrate was shipped to a 
smelter. Hamilton and Jacobson operated the Sultan and Yellow 
Pine mines. Zinc-lead concentrates and zinc-lead ore containing some 
gold, silver, and copper were shipped to a smelter during 1947. 


ELKO COUNTY 


Contact (Salmon River) District—Dave Richards worked the 
Copper Queen &nd Independence mines from June 15 to September 
15, 1947, and shipped 20 tons of copper ore containing 3,118 pounds 
of copper, 47 ounces of silver, and 1 ounce of gold to a smelter. . ` 

Cope (Mountain City) District.— The Mountain City Copper Co. 
(the third largest copper producer in Nevada) operated during the 
first 9 months of 1947, suspending operations September 30. Some 
high-grade copper ore was shipped for direct smelting, but most of 
the ore was concentrated in the company 400-ton flotation mill. 

Delano District.—McFarland & Hullinger, operating the Cleveland 
mine, and L. H. Bayless, working the Delno mine during 1947, shipped 
lead ore containing some copper, silver, and gold to smelters. 

Dolly Varden District.—The Anaconda Copper Mining Co. worked 
the Victoria mine from January 1 through September 1947. The 
company shipped 342 tons of ore containing 39,580 pounds of copper, 
369 ounces of silver and 2 ounces of gold to a smelter. 

Merrimac District.—The Rip Van Winkle Consolidated Mining Co. 
operated the Rip Van Winkle mine the latter 8 months of 1947, ship- 
ping 98 tons of zinc-lead ore containing 11,188 pounds of zinc, 9,027 
pounds of lead, and 875 ounces of silver to a concentrator-smelter for 
treatment. 

Railroad District—Sam Zunino, lessee, operated the Aladdin mine 
from October 1 through December 1947 and shipped 40 tons of lead 
ore containing 420 ounces of silver, 1,332 pounds of copper, and 7,073 
pounds of lead to a smelter. 

Ruby Valley District.—W. H. McKibben and Thomas Fitzgerald. 
operated the Betty open-pit mine from January 20, 1947, to October 
15, 1947, and shipped lead ore containing some zinc, copper, silver, 
and gold to a smelter. | 

Spruce Mountain District.—The Missouri Monarch Consolidated 
Mines Co. and R. J. Birch worked the Monarch mine during 1947; 
lead ore containing some zinc,.copper, and silver was shipped to a 
smelter. Nevada Lead Zinc Co. operated the Nevada Lead mine 
during 1947, shipping zinc-lead ore to a smelter. | 

810102—48——3 
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ESMERALDA COUNTY 


Goldfield District.— The Newmont Mining Corp., which held at 
the end of 1947 a 20.7-percent interest in the Goldfield Deep Mines 
Co. of Nevada, directed a development program on small, high-grade, 
gold-bearing veins that had been discovered on the latter company’s 
property beneath the post-mineral Siebert lake beds. The erection 
of a small mill was planned for 1948. Several operators, including 
. the Combination Fraction Mining Co. (Combination Fraction mine), 
August Anderson and Pius Kaelin (Merger mine), and the Goldfield 
Consolidated Mines Co., shipped small quantities of gold ore to smel- 
ters during 1947. 

Divide (Gold Mountain) District.—Lessees working the Divide 
mine during 1947 shipped gold ore to a smelter. 


EUREKA COUNTY 


Cortez District.—Cortez Metals Co. operated the Cortez mine, 
shipping lead ore containing some copper and silver to a smelter dur- 
ing 1947. The McCarthy Mining Co. worked the Mill Canyon 
(Majestic) mine during 1947. Zinc-lead ore was shipped to a con- 
céntrator-smelter and silver ore to a smelter for treatment. 

Diamond District—Thompson and Wilmont shipped a substantial 
quantity of lead ore containing some copper and silver to a smelter 
from the Philipsburg mine during 1947. 

Eureka District.—The Callahan Zinc-Lead Co., Inc., operated the 
Mount Hope mine from January 1 to March 10, 1947, treating 13,510 
tons of zinc-lead ore in the company 250-ton flotation mill. Lead 
and zinc concentrates were shipped to smelters. The mine was shut 
down after a fire that destroyed the powerhouse. 

Lynn District—Mark M. Butler operated a placer mine 20 miles 
north of Carlin (for 2 months in 1947); gold was recovered from 
alluvial wash, using hydraulic equipment. | 


HUMBOLDT COUNTY 


Awakening District.—Jay S. Jones worked the May Day mine 
from January 1 to m gs 15, 1947, treating gold ore by amalgamation. 
The Austin Bros. Gold Mining Co. treated gold ore from the Jumbo 
mine by the same method. 


LANDER COUNTY 


. Battle Mountain District.— The Copper Canyon Mining Co. oper- 
ated the Copper Canyon mine throughout 1947, treating 30,661 tons 
of copper ore in the company 350-ton flotation mill; 3,794 tons of 
copper concentrate (containing 2,854 ounces of gold, 20,839 ounces of 
silver, 267,724 pounds of copper, and 35,866 pounds of lead) was 
shipped to & smelter. In addition, 5,829 tons of copper ore (con- 
taining 60 ounces of gold, 2,396 ounces of silver, 279,070 pounds of 
copper and 6,656 pounds of lead) were shipped for direct smelting. 
Lessees worked the Copper Canyon Mining Co. Copper Basin property 
(Contention, Sweet Marie, and Henryetta mines) during 1947; 4,904 
tons of copper ore (containing 293 ounces of gold, 3,538 ounces of 
silver, and 324,738 pounds of copper) were shipped for direct smelting. 

Bullion District. —The Consolidated Goldacres Co. operated the 
Goldacres mine throughout 1947. Gold ore was treated in the 
company 300-ton cyanide plant. 
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LINCOLN COUNTY 


Comet District—The Comet Mining Co. worked the Comet mine 
during 1947 and shipped zinc-lead ore to a custom flotation mill for 
treatment. Some zinc-lead ore was shipped for direct smelting. ` 

Groom District. —Dan Sheahan operated the Groom mine through- 
out 1947. Lead ore (1,037 tons containing 4,794 ounces of silver, 
3,777 pounds of copper, 327,694 pounds of lead, and 38,756 pounds of 
zinc) was shipped to a smelter. In addition, 693 tons of lead ore was 
treated in a 50-ton flotation mill, yielding 63 tons of lead concentrate 
(containing 971 ounces of silver and 73,302 pounds of lead), which was 
shipped. to & smelter. 

Jack Rabbit District.— The Bristol Silver Mines Co. worked the 
Bristol Silver mine during 1947, shipping 4,750 tons of copper ore 
(containing 36 ounces of gold, 100,505 ounces of silver, 470,517 pounds 
of copper, 311,720 pounds of lead, and 346,940 pounds of zinc) to a 
smelter. 

Pioche District—The Combined Metals Reduction Co. operated 
its 1,500-ton flotation mill on company and custom ore throughout 
1947. Company zinc-lead ore (83,323 tens containing 2,324 ounces 
of gold, 237,213 ounces of silver, 4,354,595 pounds of lead, and 
10,827,584 pounds of zinc) was derived from the Pioche No. 1, Pioche 
No. 2, and Pan American mines. Custom ore treated came principally 
from the Ely Valley mine (second largest producer of zinc in Nevada), 
the Prince mine, and the Raymond Ely West Mining Co. property. 
' The mill products were lead and zinc concentrates, which were shipped 
to smelters. The Salt Lake-Pioche Mining Co. worked the (ee 
mine and Financier mine (Owen Jarvis, lessee) throughout 1947; 
2,417 tons of lead ore containing 168 ounces of gold, 55,270 ounces of 
silver, 8,345 pounds of copper, and 417,896 pounds of lead was shipped 
to a smelter from the two mines. | 


LYON COUNTY 


Silver City District. —W. M. Donovan operated his custom cyanide 
mill in Silver City during 1947 on ores from his own mines—the Silver 
Hill (open pit) and the Hartford and Imperial (Storey County)— 
and from & number of smaller neighboring properties. 'The Grafe 
Dayton Dredging Co. operated its large dragline excavator and 
floating washing plant north of Dayton during the first quarter of 1947. 
A number of small mines in the district were active during 1947; 
gold ore from the following properties was treated by cyaniding: 

& C No. 1, Valley View, and Gamble (J. A. Cushman); Haywood 
and Oest (Dickson and Bennett); Silver City (R. De La Mare); 
Wonder Extension (C. M. Peterson, et al); and Wedge (Dickson 
and McCrea). E 

Yerington District.—Anton Lilja worked the Mason Valley mine 
during 1947, as did Johnson and Spezzi and J. B. Bookman; copper 
ore containing some silver and gold was shipped to a-smelter. Ed 
Parr shipped copper ore from the Malachite mine to a smelter. - 


MINERAL COUNTY 


Bell District.—The B. B. S. Mining Corp. and the Swanson Milling 
Co. operated the Simon Lead mine in 1947. Zinc-lead ore was 
shipped to & smelter. 
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Columbus (Candelaria) District.—Charles Hammock and Martin 
Mackley shipped silver ore containing some lead, copper, and gold 
from the Columbus mine,to a smelter. 

Garfield District.—The West-End Consolidated Mines Corp. oper- 
ated the Mabel mine under a leasing system 6 months in 1947, shipping 
gold-silver ore to a smelter. 

Pilot Mountain District.—Material from the old Sodaville mill 
(worked in 1882) was shipped to a smelter during 5 months of 1947 
by Mineral Ventures; 3,349 tons contained 53 ounces of gold, 16,876 
ounces of silver, 3,846 pounds of copper, and 234,337 pounds of lead. 

Regent (Rawhide) District.— The Minco Placer Engineering Co. 
operated a dry-land dredge in Hooligan Wash during a period of 
testing in 1947; 7 ounces of gold and 5 ounces of silver were reeovered 
from 700 cubic yards of gravel washed. Placer operations. were 
conducted also by Harry W. Keep and Charles Milan. 


NYE COUNTY 


Manhattan District.—The Manhattan Gold Mines Co. treated gold 
ore from the Manhattan mine in 1947 by amalgamation. The Man- 
hattan Gold Dredging Co., largest producer of placer gold injNevada 
in 1946, did not operate its connected-bucket dredge during 1947. A 
number of smaller placer mines were active in the district during 1947. 

Quartz Mountain District.—Obie LeFavor, lessee, operated the San 
Rafael mine throughout 1947, shipping lead ore (595 tons containing 
A3 ounces of gold, 7,452 ounces of silver, 4,099 pounds of copper, and 
119,539 pounds of lead) to a smelter. 

' Tonopah District.—Lessees working the Tonopah Mining Co. of 
Nevada property throughout 1947 shipped 1,517 tons of gold-silver 
ore containing 723 ounces of gold and 63,501 ounces of silver to a 
smelter. Gold-silver ore from the Jim Butler mine, operated by 
lessees in 1947, was shipped to a smelter. Among other operators 
in the district in 1947 were: W. E. Brodie (gold ore); Walter J. Ball, 
Purple Blossom mine (gold-silver ore); Wilson & Moorehead, E. G. B. 
mine (lead ore); Joe and Roy Clifford, Jeep mine (silver ore); H. D. 
Budelman, Montana-Tonopah mine (gold-silver ore); J. O. Greenan, 
Reed mine (lead ore); and Clarence Santie and L. R. Ramstad, 
Sally Louise mine (copper and lead ores). | | 

Union District.—Alexander & Brooklyn Mines, Inc., operated the 
Alexander mine during 1947; silver ore was treated in the company 
flotation mill, and the zinc-lead concentrate produced, as well as a 
smaller tonnage of lead ore, was shipped to smelters. 


PERSHING COUNTY 


Antelope Springs District.—Bratton and Blair shipped lead ore 
(calcined mercury ore) containing a considerable quantity of gold, 
silver, lead, and some copper from the Nevada Quicksilver and Red 
Bird mines to à smelter in 1947. 

Echo (Rye Patch) District.—The Standard Cyaniding Co. treated 
ore from its Standard mine and tailings from the Rye Patch property 
by cyaniding during 1947, recovering substantial quantities ofgold 
and silver. | 

Rochester District. —The Spring Valley Gold Dredging Co. operated 
E vai ig dr in Spring Valley Canyon during September and 

ctober ; 


NEVADA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1475 


Seven Troughs District.—G. P. Williams operated the Portland 
mine during 1947; gold ore was treated in an amalgamation-concen- 
tration mill. 

STOREY COUNTY 


..Comstock District—The Consolidated Chollar Gould & Savage 
Mining Co. operated the Overman open-pit mine from April 1 through 
December 1947. Gold ore (125,779 tons containing 4,672 ounces of 
gold and 63,116 ounces of silver) was treated in the company 500-ton 
cyanide plant. In addition, a small quantity of ore was shipped to a 
smelter. W. M. Donovan worked the Hartford mine and Imperial 
mine during 1947 and treated the ore by cyanidation in his mill at 
Silver City. Lessees at the Justice mine shipped gold-silver ore to a 
custom cyanide plant for treatment in 1947. 


WHITE PINE COUNTY 


Aurum (Silver Mountain) District.— The Grand Deposit Mining 
Co. worked the Kansas and Grand Deposit mines from January 1 to 
August 20, 1947. Zinc ore from the Grand Deposit mine (2,245 tons 
containing 7 ounces of gold, 2,284 ounces of silver, 29,589 pounds of 
copper, 186,065 pounds of lead, and 717,970 pounds of zinc) and copper 
ore from the Kansas mine (1,405 tons containing 14 ounces of gold, 
1,976 ounces of silver, and 102,524 pounds of copper) were shipped for 
direct smelting. — 

Osceola District.—The Gilded Age Mining Co. worked the Gilded 
Age mine throughout 1947; gold ore (485 tons containing 281 ounces of 
gold and 135 ounces of silver) was shipped to a smelter. 

Robinson (Ely) District.—The Nevada Mines Division of the Kenne- 
cott Copper Corp. worked the Copper Flat pit and the Ruth mine 
throughout ‘1947. The ore from these mines and that produced by 
the Consolidated Coppermines Corp. was treated at Kennecott's 
McGill flotation concentrator and copper smelter. Kennecott—the 
largest privately financed industrial organization in Nevada—pro- 
duced over half the total copper for the State and was the leading 
producer of gold in Nevada. The Consolidated Coppermines Corp., 
second largest copper and third largest gold producer in the State in 
1947, was active throughout the year. ong other larger operators 
in the district in 1947 were: Korgan & Piscovitch (zinc ore); Sam 
Robinson and Lewis Mattice, Columbia mine (lead and zinc ores); 
Drollinger & Steele, Ely Gold mine (gold-silver ore); Benson Bros. & 
M. Mayes, Golden Rod and Green Stake mines (lead ore) ; Andrew Siri 
& Steadman, Jupiter mine (gold ore); Smith, Siri, and Yrazabel, 
McDonald Ely mine (gold-silver ore); C. A. Gardner, Revenue claim 
(gold-silver ore); Roy Linsea, Veteran mine (copper ore); and Fred 
Farnsworth (lead ore). A large proportion of the dry and siliceous 
ores from these and other malier mines was shipped to the McGill 
smelter for use primarily as flux. 

Taylor District.—The Nevada Sunshine Mining Co. shipped silver 
ore to a smelter during 1947 from the Goodman mine. 

White Pine District. —E. R. Wooley shipped lead ore from the Dog 
Star mine, the Mary Ellen mine, and the Young Treasure dump to a 
smelter in 1947. J. C. Bettles worked the Oro mine during 1947, 
shipping zinc-lead-copper ore to a smelter. 


New Mexico 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 


NDER the stimulus of strong demand for copper, lead, and zinc 
U and advances in the prices of these metals, the New Mexico out- 
put of copper in 1947 increased 20 percent, lead 30 percent, and 
zinc 22 percent over 1946. Production rates were higher after the 
Premium Price Plan expired June 30, 1947, although some mines pro- 
ducing chiefly zinc closed. Gold production decreased 22 percent fr Gem 
1946 and silver increased 53 percent. Activity in straight gold gi 
silver mining was at a low ebb durin ng the year, and most of the 
precious-metal output was recovered from base-metal mines. The 
value of the copper and zinc—the principal metals produced in the 
State—was $25,286,100 and $10,672,926, respectively, in 1947; the 
combined value of the lead, silver, and gold was $2,415,243. 
All tonnage figures are short tons an “dry weight"; that is, they 
do not include moisture. 
The value of the metal production herein reported has been calcu- 
lated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1943-47 


Gold ! (per | Silver? (per | Copper? | Lead ? (per | Zinc 3 M ad 


Year fine ounce) | fineounce) |(per pound)| pound) poun 
1043... EE $35. 00 $0. 7114- $0. 130 $0. 075 $0. 108 
A A A 35. 00 . 7114- . 185 . 080 . 114 
1045.2. a a eee SEE e tU ies 35. 00 11+ . 185 086 115 
RA A A A 35. 00 . 808 . 162 109 122 
pv" 35. 00 . 905 . 210 144 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-1- ($20.6718365) per fine ounce 
a. e e buying price for newly mined silver. 1943 to June 30, 1946: $0. 71111111; July 1, 1946 to Dec. 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 
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FIGURE 1.—Value of mine production of copper and zinc and total value of gold silver, copper, lead, and 
ane aD New Mexico, 1870-1947. The value of gold, silver, and lead produced annually has been relatively 
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Mine production of gold, silver, copper, lead, and zinc in Mexico in 1947, by 
months, in terms of recovered metals 


Gold (fine | Silver (fine Copper Lead Zine 

Month ounces) ounces) (pounds) (pounds) (pounds) 
January .esssesessaser 220 32, 960 8, 628, 000 764, 000 7, 202, 000 
February... secre 230 33, 425 8, 864, 000 748, 000 6, 834, 000 
Mare 220 24, 625 9, 022, 000 716, 000 7, 038, 000 
April oe 240 30, 750 10, 342, 000 798, 000 7, 104, 000 
eet EE 250 35, 575 10, 204, 000 988, 000 7, 424, 000 
JUNO onu o or vie eee 261 48, 10, 310, 000 990, 000 7, 910, 000 
July: AN e 310 47, 800 10, 200, 000 1, 080, 000 6, 318, 000 
August... LL s lr. cesses oe 315 52, 475 11, 244, 000 1, 172, 000 7, 336, 000 
September. 300 55, 550 11, 046, 000 1, 302, 000 7, 848, 000 
October... 290 54, 360 10, 510, 000 1, 428, 000 8, 468, 000 
November. . 260 49, 930 10, 270, 000 1, 380, 000 7, 774, 000 
December........................... 250 49, 843 , 770, 000 1, 400, 000 7, 550, 000 
Total: 1947... -2-22 3, 146 515, 833 120, 410, 000 12, 766, 000 88, 206, 000 
1 oc 4, 009 338,000 | 100, 382, 000 9, 798, 000 72, 206, 000 


The following table shows the number of mines in New Mexico 
producing gold, silver, copper, lead, and zinc and their annual output 
of ore and metals from 1943 to 1947, as well as the total production 
from 1848 to 1947. The report of this series for 1929 (chapter of 
Mineral Resources of the United States, 1929, pt. 1, pp. 729-759) gives 
the yearly production of each important metal-producing district in 
New Mexico from 1904 to 1929, inclusive. Subsequent records, year 


by year, may be found in annual issues of Mineral Resources and 
Minerals Yearbook. 


Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1943-47, 
and total, 1848-1947, in terms of recovered metals 


Mines producing Gold (lode and placer) | Silver (lode and placer) 
Year Ore (short ef ee a COS 
Lod Pl E dois Val Fine | value 
paa acer ounces oe ounces 
1943. ............- 64 16 8, 329, 043 5, 563 $194, 705 403, 583 $329, 659 
1044 ------------ 55 3 | 7, 943, 846 6, 918 242, 130 535, 275 380, 640 
1045... c osos 46 4 | 6,843, 327 5, 604 196, 140 465, 127 330, 757 
1046 50 4 | 6, 594, 890 4, 009 140, 315 338, 000 278, 104 
1047. eh ke 82 3 7, 352, 945 3, 146 110, 110 515, 833 466, 829 
E AA EE (1) 2, 185, 081 | 49,843, 528 | 68, 270, 564 | 53, 412, 027 
Copper Lead Zine ER 
ota 
Year value 
Pounds Value Pounds Value Pounds Value 
1943... ioi 152, 326, 000 |$19, 802, 380 | 11, 446, 000 $858, 450 |119, 048, 000 |$12, 857, 184 | $34, 042, 378 
1944. .............- 139, 460, 000 | 18, 827, 100 | 14, 530, 000 1, 162, 400 |101, 454, 000 | 11, 565,756 | 32,178, 026 
1045... 118, 142, 000 | 15, 274, 170 | 15, 324, 000 1, 317, 864 | 80, 590, 000 9, 267, 850 20, 386, 781 
1946... ...... 100, 382, 000 | 16, 261, 884 | 9, 798, 000 1, 067, 982 | 72, 206, 000 | 8,809, 132 | 26, 552, 417 
1047 .............- 120, 410, 000 | 25, 286, 100 | 12, 766, 000 | 1,838, 304 | 88, 206,000 | 10, 672,926 | 38,374, 269 


1848-1947. ........ 2 1, 410, 404 |423, 714, 817 2 281, 224 | 30, 394, 203 2 889, 043 |136, 701, 118 | 694, 065, 693 


1 Figure not available. 
2 Short tons. 
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Gold and silver produced at placer mines in New Mexico, 1943-47, in terms of 
recovered metals 


Gold Silver Gold Silver 
Total E HEEN Total 
Year Year 
Fine | value | Fine | value vun Fine | value| Fine | value SEH 
ounces ounces ounces ounces 
9043....... 92 | $3,220 25 $18 | $3,238 || 1048 ` 10 2 $2 $352 
1044.......]  3S|  23238380|........|....... 280 1947....... 23 805 10 9 814 


` 1945....... 15 525 7 5 530 


Gold.—The 3,146 fine ounces of gold produced in New Mexico in 
1947 were recovered largely from hase-motal ores. The output in 
1946, also mostly from base-metal ores, was 4,009 ounces. High labor 
and material costs have hampered the reopening of gold mines closed 
during the war. Copper ore yielded 56 percent of the State total gold 
in 1947, zinc ore 24 percent, lead and zinc-lead ores 12 percent, and dry 
and siliceous ores and placers 8 percent. Output by districts is shown 
in the table that follows under Review by Counties and Districts. 
The principal producing mines in 1947, in order of output, were: 
Atwood mine, Lordsburg district (Hidalgo County); Bayard, Central 
district (Grant County); and Bonney and Misere Chest group, 
Lordsburg district. 

Silver.—Most of the silver output in New Mexico in 1947 came 
from mines producing chiefly base metals. The quantity recovered 
totaled 515,833 fine ounces compared with 338,000 ounces in 1946. 
Zinc ore yielded 41 percent of the total in 1947, copper ore 35 percent, 
zinc-lead ore 17 percent, lead ore 6 percent, and dry and siliceous ores 
and placers 1 percent. The principal silver producers, in order of 
output, were C. H. & S. A. McIntosh (Atwood) in Hidalgo County, 
American Smelting & Refining Co. (Ground Hog unit) in Grant 
County, United States Smelting, Refining & Mining Co. (Bayard 
mine) in Grant County, American Smelting & Refining Co. (Mag- 
dalena Unit) in Socorro County, Banner Mining Co. (Bonney and 
Miser's Chest group) in Hidalgo County, and J. D. Torres (Kelly 
mine) in Socorro County. 

Copper.—The New Mexico mine output of recovered copper in 
1947—120,410,000 pounds—was larger than in either 1946 or 1945; 
the value of the output, enhanced by the highest average price since 
1918, was $25,286,100, the largest since 1917. The Chino BEE 
mine of the Kennecott Copper Corp. at Santa Rita, Grant County, 
was much the largest producer in the State. Other important pro- 
ducers, in order of output, were the Bonney and Miser’s Chest group 
of the Banner Mining Co. south of Lordsburg, Hidalgo County; the 
leaching operation at the Burro Mountain properties of the Phelps 
Dodge Corp. at Tyrone, Grant County; and the Atwood mine south 
of Lordsburg, operated by C. H. & S. A. McIntosh, Hidalgo County. 
The foregoing four mines produced 99 percent of the State total pro- 
duction of copper in 1947; of the total copper produced, copper ore, 
mine-water precipitates, and precipitates from leaching-dump material 
accounted for 99 percent. 

Lead. Most of the lead produced in New Mexico in 1947, as in 
the past, was recovered from zinc and zinc-lead ores. Of the 
12,766,000 pounds of recoverable lead produced in the State during 
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the year, 1,629,530 pounds were derived from lead ore; in 1946 lead 
ore yielded only 122,344 pounds. The advance in the price of lead 
to the highest level on record (before the further advance in 1948) 
stimulated the mining of lead and zinc-lead ores and of zinc ore with 
appreciable lead content. The output of lead increased 30 percent 1n 
quantity and 72 percent in total value over 1946. The principal lead- 
Ep districts were the Central, Grant County (54 percent of the 
tate total), and the Magdalena, Socorro County (31 percent). The 
leading producers of lead were the Bayard and Ground Hog groups 
in the Central district and the Waldo and Kelly groups in the Mag- 
dalena district. | 
Zinc.— The mine production of zinc in New Mexico in the latter 
half of 1947 was slightly larger than in the first half, despite the 
closing of some mines after the Premium Price Plan expired June 30. 
The increase for the year over 1946 was 22 percent; the quantity of 
recoverable zinc produced was 88,206,000 pounds compared with 
72,206,000 pounds in 1946. In 1947 the Central district, Grant 
County, produced 87 percent of the State total and the Magdalena 
district, Socorro County, 11 percent compared with 89 and 10 percent, 
respectively, in 1946. Other producing districts in 1947 were: Pinos 
Altos, Swartz, and Steeple Rock, Grant County ; San Simon, Hidalgo 
County; Victorio, Luna County; and Tierra Blanca, Sierra County. 
Zine ore yielded 90 percent and zinc-lead ore 10 percent of the total 
zinc. The nine leading producers of zinc supplied 99 percent of the 
State total output and, in order of output, were: American Smelting 
& Refining Co. (Ground Hog unit), Kennecott Copper Corp. (Oswaldo 
mine), United States Smelting, Refining & Mining Co. (Bayard mine 
group), Empire Zinc Co. (Hanover mine unit), and Peru Mining Co. 
and subsidiary (Pewabic, Kearney, and Copper Flat mines), all in 
Grant County; American Smelting & Refining Co. (Magdalena Unit), 
J. D. Torres (Kelly mine), and McDonald & Dobson (Nitt mine), all 
in Socorro County; and Mathis & Mathis (Houston-Thomas mines) 
in Grant County. | 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in New Mexico in 1947, 
by counties, in terms of recovered metals 


Mines producing Gold (lode and placer) Bilver (lode and placer) 


$2, 275 
385 


e en — — em em a- gn gn c ew ef ep c op gp ep gr o o wren nef ep e e ep e op e ep en o e e Il ap e e gr er ge ger op e op d el e e ep op es ere zo e 


| 4, 550 
110, 110 
140, 315 
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Mine production of gold, silver, copper, lead, and zinc in New Mexico in 1947, 
by counties, in terms of recovered metals—Continued 


Copper Lead Zinc dum 
"n ota 
County value 
Pounds Value Pounds Value Pounds Value 
(3510 AMO AAA A A coe EI VE $5, 839 
0 AAA CR AS AMAIA EA OA EE 
Dona Ana.......- 1, 100 $231 51, 000 $5,944 E A Ne eect ee 9, 267 
Eddy............ E van POSEEN CANON edes he EE DUREE 147 
FON Geo Sues 116, 469, 500 | 24, 458, 595 | 7,470,000 | 1,075,680 | 78,040, 000 | $9, 442,840 | 35, 189, 954 
Didaleo -_- 3, 540, 900 743, 589 713, 500 102, 744 ; ] 1, 097, 
Lumna............. 2, 900 609 134, 500 19, 368 42, 600 5, 155 28, 806 
Otero. ........... 46, 000 9, 660 , 000 20 664 AAA ------------ 40, 307 
Sandoval......... 200 TN NEO ue ts AAA KEE 36 
Santa Fe ` 500 Lt Oe oo AA PARE EE 1, 132 
Siorra... 8, 300 1, 743 171, 000 24, 624 1, 600 194 33, 565 
Socorro........... 339, 900 71, 379 4, 020, 000 578, 880 | 10, 025, 200 1, 213, 049 1, 967, 493 


Total: 1947...|120, 410, 000 | 25, 286, 100 | 12, 766, 000 | 1,838,304 | 88, 206, 000 | 10,672,026 | 38,374, 269 
1946... 100, 382, 000 | 16, 261, 884 | 9,798,000 | 1,067,982 | 72, 206,000 | 8,809, 132 | 26, 552, 417 


MINING INDUSTRY 


The war peak for copper mined in New Mexico was 160,200,000 
pounds in 1942—a 74-percent increase over 1939—and the peak for 
zinc was 119,048,000 pounds in 1943, a 103-percent increase over 
1939. The outputs in 1947 show increases over 1939 of 30 percent 
for copper and 50 percent for zinc. Copper ore produced in 1947 
totaled 6,772,030 tons, and zinc and zinc-lead ores combined were 
567,427 tons compared with 6,044,004 and 538,921 tons, respectively, 
in 1946. Lead ore mined increased from 737 tons in 1946 to 12, 323 
tons in 1947, and gold and silver ores combined decreased from 11, 228 
to 1,165 tons. There was considerable activity in exploratory drilling 
and development by the mining companies. Government exploration 
premiums in varying amounts were available to some of the com- 
panies producing copper, lead, or zinc. The Bureau of Mines con- 
tinued its investigation of strategic minerals; the work done on 
copper, lead, and zinc included exploratory drilling in the Boston 
Hill, Central, and Pinos Altos districts, Grant County, field examina- 
tions in these and other areas, and metallurgical tests on ores. Data 
on drilling were published.! 


1 Holmquist, Ray“J., oe CopperiMine, Guadalupe County, N. Mex.: Bureau of Mines Rept. of 
Investigations 4026, 1947 7 pp. 
t Huntington, Morgan ch Atwood Copper Group, Lordsburg District, Hidalgo County, N. Mex.: Bureau 
of Mines Rept. of Investigations 4029, 1947, 9 pp. 

Russell, P. L., Steeple Rock Zinc-Lead ` District, Grant County, N. Mex.: Bureau of Mines Rept. of 
Investigations 4073, 1947, 13 pp 

Soulé, John H., Silver Spot Manganese-Iron-Zinc Deposits, Grant County, N. Mex.: Bureau of Mines 
Rept. of Investigations 4 4217, 1948, 5 pp. 

Mullen, Donald H d Storms, Walter R., Copper Flat Zine Deposit, Central Mining District, Grant 
County, N. Mex.: Dod of Mines Rept. of Investigations 4228, 1948, 9 pp. 

Soulé, John H., "West Pinos Altos Zinc-Lead Deposits, Grant County, N. Mex.: Bureau of Mines Rept. 
of Investigations 4237, 1948, 10 pp. 
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ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 


Ore sold or treated in New Mexico in 1947, with content in terms of recovered 


metals 
Ore Gold Silver : 
Copper Lead Zine 
Source (short (fine (fine 
tons) |ounces)| ounces) (pounds) (pounds) | (pounds) 
Dry and siliceous gold ore........... 238 169 60 1, 140 07 AP 
Dry and siliceous gold-silver ore. . . . 315 66 3, 998 |_...-..-.----- AG ROSE TUNE 
Dry and siliceous silver ore. ........ 612 4 2, 665 1, 260 42, 955 |.........-.- 
1, 165 239 6, 723 2, 400 43, 067 |...........- 
Copper ore oooooccococccccannoc 6, 772,030 | 1,756 | ! 178,794 | ! 118, 918, 663 197, 412 |... — 

Lead OfO EE 12, 323 191 5 72,036 | 1,629, hän) 
AO AA 489, 149 757 | 212,539 1,116,796 | 7,334,308 | 79,175, 647 

Zinc-lead ore aaan , 27 180 86, 309 300, 105 | 3, 561, 683 , 030, 
7,351,780 | 2,884 |! 509, 100 | ! 120, 407, 600 | 12, 722, 933 | 88, 206, 000 
Total lode mines.............- 7,352,945 | 3,123 | 1 515,823 | 1 120, 410, 000 | 12, 766,000 | 88, 206, 000 
E ANA ll cee ancien EA 23 I0 | o ee te leet end LEE 
Total: LE 7, 352, 945 3, 146 | ! 515, 833 | ! 120, 410, 000 | 12, 766, 000 | 88, 206, 000 
1046... gsc eee ex 6, 594,890 | 4,009 | 1 338, 000 | 1 100, 382, 000 | 9,798,000 | 72, 206, 000 


1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper ore as follows: 1947, 55 ounces of silver and 30,306,293 pounds of copper; 1946, 73 ounces 
of silver and 20,203,536 pounds of copper. 


METALLURGIC INDUSTRY 


The largest ore-reduction mill and the only smelter in New Mexico 
in 1947 were copper plants operated by the Chino Mines Division of 
the Kennecott Copper Corp. at Hurley, Grant County. The mill has 
a rated daily capacity of 20,000 tons and treated copper ore from the 
company open-pit mine at Santa Rita. The smelter treated concen- 
trates from the mill, siliceous copper ore, and copper precipitates; the 
precipitates were derived from the company operations at Chino and 
at Ray, Ariz. The copper produced was marketed as fire-refined 
copper bars. The other mill treating copper ore was the Banner 
Mining Co. 500-ton flotation plant near Lordsburg, Hidalgo County. 

The eight flotation mills that treated zinc and lead ores had capaci- 
ties ranging from 75 to 1,000 tons daily. The 1,000-ton mill was that 
of the Peru Mining Co. near Deming, Luna County. The name and 
location of all the mills, and the source of ore treated, are given in the 
following review by counties and districts. 

A 25-ton amalgamation and gravity-concentration mill was run in- 
termittently at the Shamrock mine in Santa Fe County. 

Direct-smelting ore and lead and copper concentrates were shipped 
to smelters in Texas; ore was also shipped to copper smelters in Ari- 
zona. Zinc concentrates were shipped to smelters in Illinois, Mon- 
tana, Pennsylvania, and Texas. 
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Mine production of metals in New Mexico in 1947, by methods of recovery, in 
terms of recovered metals 


Material ; 
Gold Silver 
Method of recovery Denies (fine (fine 


et ounces) | ounces) 
Ore amalgamated............... 150 14 Wise cuca A EE 
Concentrates smelted........... 302, 472 1, 090 1 341, 887 | ! 118, 401, 593 | 10, 895,991 | 88, 206, 000 
Oresmelted -2-2-2 ---2--- 109, 655 2, 019 173, 935 2, 008, 407 | 1,870,009 |............ 
¡E A A | EE 23 i10 AAA, dE, GE 
Total: 1947000400 3, 146 1 §15, 833 | 1 120, 410, 000 | 12, 766,000 | 88, 206, 000 
TEEN AA 4, 009 1 338, 000 |! 100, 382,000 | 9,798,000 | 72, 206, 000 


1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper concentrates as follows: 1947, 55 ounces of silver and 30,306,203 pounds of copper; 1946, 
73 ounces of silver and 20,203,536 pounds of copper. 


Mine production of metals from amalgamation mills (with or without concen- 
tration equipment) in New Mexico in 1947, by counties, in terms of recovered 
metals 


Recovered in bul- Concentrates smelted and recovered 
lion metal 
Ore 
County ae Concen- 


Gold Silver trates Gold Silver 
tons) (fine (fine | produced] (fine (fine E 
ounces) | ounces) Ghori ounces) | ounces) po 


ons) 
Santa be 0-2-2-2- 150 14 1 3 9 10 500 
Total: 1047 150 14 1 3 9 10 500 
EE EN 135 17 6 11 10 55 4, 200 


Gross metal content of concentrates produced from ores mined in New Mexico 
in 1947, by classes of concentrates smelted 


Concer: Gross metal content 
trates 
Class of concentrates rue Gold Silver Copper (wet Lead | (wet Zius 
tons) | ounces) | ounces) (pounds) | (pounds) | (Pounds) 
rote INTENTE A 204, 220 5, 879 1 127, 748 | ! 125, 325, 508 10, 000 22, 000 
¡e WEE 9, 150 519 204, 932 599, 366 | 9,851,684 1, 153, 633 
LIO. enl A AR 89, 102 403 109, 503 1, 021, 558 1,726,148 | 98,101, 820 
Total: 1947 ...............- 302, 472 6, 831 1 442, 183 | 1 126, 046, 432 | 11, 587, 832 | 99, 277, 453 
1046... foe 250, 081 6, 598 1 824, 458 | ! 102, 050, 824 | 10, 140, 924 80, 482, 050 


1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper concentrates as follows: 1947, 66 ounces of silver and 31,289,919 pounds of copper; 1946, 
89 ounces of silver and 20,630,891 pounds of copper. 
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Mine production of metals from concentrating mills in New Mexico in 1947, in 
terms of recovered metals 


Concentrates smelted and recovered metal 


Ore 
treated | Concen- 
(short trates Gold Silver 
tons) |produced| (fine (fine 
(short | ounces) | ounces) 


Copper Lead Zine 
(pounds) | (pounds) |(pounds) 


BY COUNTIES 


Grant. ccslil0eu2césekst 7,119,501 | 283, 414 816 | 1195,695 |1115,725,-448 | 7,445,952 
Hidalgo. .................- 43, 266 4,911 144 46, 306 2, 369, 436 29, 684 
Be EEN 1, 400 127 14 1,777 2, 304 
SIBITÉ EE 3 PA o "MO ordino cues. 
Soeorro...............-..- 78, 968 14, 014 107 98, 079 303, 905 
Total: 1947.......... 7, 243,140 | 302, 469 1,081 | 1 341, 877 1118, 401, 093 | 10, 895, 991 |88, 
19406.......... 6, 522, 646 | 250,081 1, 800 1 244, 481 |! 99, 196, 563 | 9,481,330 


BY CLASSES OF ORE CONCENTRATED 


EEN 6, 675, 713 | 204, 059 144 | 143,029 |1116, 984, 192 |............|....-.-..- 
ANE- eS an ees —— 489, 149 85, 022 757 | 212,539 | "1,116,796 | 7,334,308 |79, 175, 647 
Zinc-Lead................. 78, 278 13, 388 180 86, 309 300,105 | 3, 561, 683 | 9, 080, 353 

Total 1947........... 7, 243,140 | 302, 469 1,081 | 1 341,877 [1118, 401, 093 | 10,895,991 |88, 206, 000 


1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper concentrates as follows: 1947, 55 ounces of silver and 30,306,293 pounds of copper; 1946, 
73 ounces of silver and 20,203,536 pounds of copper. 


Gross metal content of New Mexico crude ore shipped to smelters in 1947, by 
classes of ore 


Gross metal content 


Ore 
Class of ore (short : 
tons) id E Nei Copper Lead Zine 
ounces) | ounces) (pounds) (pounds) | (pounds) 

Dry and siliceous gold. . ............ 88 146 49 775 y, UB rump. 
Dry and siliceous gold-silver........ 315 66 3,998 |...........- yo RODEO 
Dry and siliceous silver. ............ 612 4 2, 665 1, 447 44, 700 |............ 
CODED S. oen code uemad[ ce sess 96, 317 1,647 | 136,588 | 2,320,867 828, 375 1, 465, 450 

Te WEE 12, 323 191 31, 567 , 171 1, 722, 29 j 
Total: 1947. .................- 109, 655 2, 054 174, 867 | 2,407,260 | 2,005, 543 1, 921, 733 
Ee , 109 2, 214 ; 1, 621, , 208 , 924 


Mine production of metals from New Mexico crude ore shipped to smelters in 
947, by counties, in terms of recovered metals 


Ore Gold Silver 
Coppe Lead Zinc 

SES deeg Ru uus (pounds) (pounds) | (pounds) 

A AA O 315 65 3, 938 oron A, A 
Dona ADA: EE 355 2 1, 792 1, 100 51,000 |.......... 
WOO Via eee Sec tee ee AAA NES UNES ILR AA 
E AAA A E 68, 243 175 926 744, 052 24, 048 |.......... . 
Hidalgo....... cc ses cae 30, 676 1, 703 146, 337 | 1,171,464 | 683,816 |.......... 
LUIS. cin oh cose sados 1 1,316 , 509 |.......... 
Oloro- A 3, 053 20 313 46,000 | 206,000 |.......... 
A WE 9 41. — — 2001. E, AA 
| ug AA E A E E E 1,010 11 7, 204 8,300 | 169,632 |.......... 
SOCOIMO A A e a i 2 12, 015 35,995 | 675,004 |.......... 

Total: 1047 cocaina. cidcid 109, 655 2,019 | 173,935 | 2,008, 407 |1.870,009 |.........- 

(EEN 72, 109 2,172 93,456 | 1,181,237 | 316,670 154, 293 
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REVIEW BY COUNTIES AND DISTRICTS 
CATRON COUNTY 


Mogollon District.— The Silver Creek Mining Co. operated its 
Bearup group on Silver Creek from January through April and 
shipped gold-silver ore to the El Paso smelter. 


DONA ANA COUNTY 


Organ District.—J. H. Brown operated the Stephenson-Bennett 
mine (Torpedo group) on a small scale in 1947 and shipped lead- 
silver ore containing some copper and traces of gold. His lease on 
the mine was purchased by E. J. Longyear and the Empire Zinc Co., 
who also renewed their option on the Torpedo-Memphis mines 
for 2 years. The new lessees did several thousand feet of diamond 
. drilling during the year. 


Mine production of gold, silver, copper, lead, and zinc in New Mexico in 1947, by 
counties and districts, in terms of recovered metals 


Mines producing | Ore sold Gold (fine ounces) 
County and district MMMM cuore € SSS ES 

Lode Placer tons) Lode Placer | Total 
Catron County: Mogollon. ....................- Mis oes 315 Dee 65 
Colfax County: Mount Baldy. --..-----.----L.-.-.--.- ¡AAN EE 11 11 
Dona Ana County: Organ NEEN 355 A AAN 2 
Eddy County...........--. 2 c LL LL lll ee M hoc sent! AA A A 
Grant County: 

. Burro Mountain. ------------------ ij] SERRE SE 8 Po ENTA 1 
Central- ossaa daa |; ER 7,175, 605 rip MEET 112 
Pinos ER 6 1 9, 057 157 6 163 
Steeple Rock coccion j| MCN 1,348| .  601|.......... 61 
SWAUFUZ- o E A A Hor 1,694|........ EE WEEN 
Other districts |. 22.205 Seege ee RE VE | ose VE 

Hidalgo County: 

TOMONG es Sees oss eo es toe O 1 AO A A 
Gillespie: uc o.oo tendente sia ¡q AAA 849 )] GE 1 
Lordsburg.......... . 12. ELSE e - ucro 70, 893}  1,845|.......... 1, 845 
San SİMON. 2 ccc c LLL lll. Degree tae 2, 141 lll:c2oizzer 1 
Sylvanila. —. o ee e bal Eeer E EE, A 

Luna County: | 
Cooks Peak o ooo Noni E PIS AA AA 
a AA e ¿e EERE 129 Il. 26 1 
Tres Hermanas. ----oocoooococoocoooooo- 74 AA o Aleo AAA ed 
O AA ee EE A 1, 509 7: PA 24 
Otero County: 
"OFOPFand sis dias SA 998 20]. amus 20 
Sacramento_......_.....-..----.-----_------ 74 EES TRETE 2: 055 A E tb 
Sandoval County: Cochiti ..................... B cies 3 BE ee 9 
Sante Fe County: San Pedro (New Placers).... 1 1 150 23 6 29 
Sierra County: 
Kingston EE x 3 ERREP OTA 503 Mitos 4 
Other districts? |... lc llc cccLL-- ee 512 ri ee eres 7 
Socorro County: 
Magdalena. ...........-..------------------ eebe 84, 437 LU 130 
Oscura Mountain--------------------------- | ee eae ¿lA AA A 
Salinas Peak ooo Mc 1301 O AA PAM 
Silver Mountain... > E MCA |) | EO BIATI: APRO GE 
Total New Mexico. ooo. 82 3| 7,352,945) 3,123 23| 3,146 


See footnotes at end of table. 
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Mine production. of gold, silver, copper, lead, and zinc in New Mexico in 1947, by 
counties and districts, in terms of recovered metals—Continued 


Silver (fine ounces) 
Lead Zinc 


] Copper 
County and district (pounds) | (pounds) | (pounds)| value 
Lode | Placer} Total 
Catron County: Mogollon. ..... 3, 938]_.-_._-- E A hrs cn $5, 839 
Colfax County: Mount Baldy..|......... 6 i] REUS T ESA ——— PEE oop 390 
Dona Ans County: Organ...... Leger 1, 79 1, 100 51,000|.......... 9, 267 
Eddy County EE, E E, HE 0 E EEN 147 
Grant County: : | 
Burro Mountain............ 198] nn 128| 2,279,900 1, 400|. ........- 479, 132 
Cential AA 3 167, 538|........ 3 167, 538]4 114,142, 900} 6, 899, 900|76, 309, 800/34, 375, 723 
Pinos Altos................. 206, 504 2 26, 506 32,600} ` 399, 100| 1, 447, 400 , 144 
Steeple Rock................ 1, 010|........ 1, 010 10, 500 46, 800 40, 800 16, 930 
DOWBLIUZ-. acm pocunene E 1,0101... 1, 010 3, 109, 600] 242, 000 46, 650 
Other districts 1_............ 431|........ 431 18, 200|.........- 2, 975 
Hidalgo County: 
emont...................- 199|........ 199 200 4,5001... 870 
Gillespie. ................... 2, 548]........ 2, 548 700 110, 100|........... 18, 342 
Lordsburg.................. 185, 561|........ 185, 561] 3,539,300 0, 400|-------.-- 1, 052, 139 
San Simon. ................. 4, 179| . ......- 4, 179 7 , 900 96, 600 25, 516 
Sylvanite. .................. 1] A e € | PERRO tee EE 141 
Luna County: 
Cooks Peak................. Blees DO TRETEN 15, 900|.......... 2, 376 
Fremont.................... 119|.......- 119 200 10, 300|.......... 1, 668 
Tres Hermanas. ............ See 344 300 500|.......... 446 
Wietorlo EEN EE 2, 535 2,400}; 107,800 42, 600 24, 316 
Otero County: 
Orogrande ER ee 291 20, 600 2, 400]... ........ 5, 635 
Sacramento................. Ee 22 25,400}  203,600|...1....... 34, 672 
Sandoval County: Cochiti...... ME LONG, i UE E 361 
Sante Fe County: San Pedro 
(New Placers) 11 2 13 A AA 1, 132 
Sierra County: 
Kingston.................... 5,032|. 2: 5, 032 7,500| 126,100|.......... - 24,427 
Other districts ?2_........-...- 2, 282|........ 2, 282 800 ; 1, 600 9, 138 
Socorro County: 

. Magdalena.................. 109, 945| ........ 109, 945 339, 800; 3, 973, 600/10, 025, 200| 1, 960, 655 
Oscura Mountain........... lacs: I xe: 71,5] 30 
Salinas Peak 104|........ 104 100 42, 400| .........- 6, 221 
Silver Mountain. ........... 44|.......- ddl ooo sie ,800|.......... 587 

Total New Mexico........ 3 515, 823 10} 3 515, 833/4 120,410, 000/12, 766, 000/88, 206, 38, 374, 260 


1 Includes Eureka, Juniper Hill, Telegraph, and White Signal districts. 

2 Includes Caballos Mountains, Chloride, Hermosa, Lake Valley, Las Animas, Pittsburg, and Tierra 
Blanca districts. | | 

3 Includes silver recovered from precipitates. 

1 Includes copper recovered from precipitates. 


GRANT COUNTY 


. Burro Mountain (Tyrone) District.— The Phelps Dodge Corp. 
continued leaching operations at the Burro Mountain mine. Water 
is percolated through subsided areas of the former mine workings, 
and copper is precipitated from the return solutions in wooden pre- 
cipitating tanks that can handle about 600 gallons per minute. Small 
lots of ore or clean-up material—all less than’ 5 tons—were shipped 
from the Full Moon, Mystery, Silver Dollar, and Sheridan claims. 
Central (Bayard, Fierro, Georgetown, Hanover, Santa Rita) Dis- 
trict.—The Chino Mines Division of the Kennecott Copper Corp. 
operated its open-pit mine at Santa Rita and its flotation mill and 
reverberatory copper smelter at Hurley at or near capacity through- 
out 1947 and was the major producer of copper in New Mexico. 
The mill (rated capacity, 20,000 tons daily) was operated on a 6-day 
week. The ore is loaded at the mine with electric shovels and trans- 
ported 10 miles over the Atchison, Topeka & Santa Fe Railway to the 
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mill. The output of concentrates was larger than in 1946. The 
copper recovered by the smelter was marketed in the form of fire- 
refined copper bars; as & result, molybdenite was the only by-prod- 
uct made from the ore, which contains some gold and silver as well. 
Copper was recovered also by leaching accumulated dump material 
from the pit and from siliceous copper ore used in the converter as 
flux. The company also operated its Oswaldo zinc mine, shipping 
the ore produced to the Empire Zinc Co. mill at Hanover. The 
mine was one of the major zinc producers in the State. Mine devel- 
opment in 1947 included 955 feet of drifts and 252 feet of raises; 
total development at the end of the year comprised a 475-foot vertical 
shaft, 7,200 feet of drifts, and 550 feet of raises. 

The American Smelting & Refining Co. operated continuously its 
Ground Hog group and the leased 400-ton Hanover mill (formerly 
Cominbation-Black Hawk). Development at the Ground Hog 
group in 1947 included 7,687 feet of crosscuts and raises and 23,572 
feet of diamond drilling. "The mill handled ore from the Ground Hog 
group and custom ore from the Houston-Thomas, Langston, and 
Royal John mines in Grant County and other mines in Sierra and 
Socorro Counties. 

The United States Smelting, Refining & Mining Co. operated the 
Bayard mine group and 450-ton selective-flotation mill throughout 
1947 and was & large producer of zinc and a substantial producer of 
lead. The lead concentrates were shipped to the El Paso, Tex., 
smelter and the zinc concentrates to electrolytic plants in Montana. 

The Hanover mine group of the Empire Zinc Co. has been a large, 
steady producer of zinc for many years. Operations at the mine and 
mill were continuous in 1947. Besides ore from the Hanover group, 
the mill treated custom ore from the Kelly mine group in Socorro 
County and the Oswaldo mine in Grant County. 

The Peru Mining Co. operated the Pewabic mine in 1947 from 
January 1 to August 12, and the New Mexico Consolidated Mining 
Co. (subsidiary of the Peru Mining Co.) operated the Copper Flat 
mine from January 1 to May 25 and the Kearney group throughout 
the year. Development during the year included 881 feet of drifts 
and 1,615 feet of diamond drilling in the Pewabic and 1,107 feet of 
drifts and 6,194 feet of diamond drilling in the Kearney. Ore from 
the mines was treated in the Peru 1,000-ton selective-flotation mill at 
Wemple, near Deming, Luna County. The mill also treated custom 
ore from the Houston-Thomas mine (Pinos Altos district) and the 
Nitt (Magdalena district, Socorro County). Zinc concentrates were 
shipped to the Dumas, Tex., smelter and lead concentrates to the El 
Paso smelter. 

A car of gold ore was shipped from the Boston Bicket mine to the 
E] Paso smelter. mE 

Pinos Altos District—Mathis & Mathis operated the Houston- 
Thomas mine from May through December and shipped 8,094 tons 
of zinc-lead-silver-copper-gold ore to custom mills in Grant and Luna 
Counties for treatment. Other lode producers were the Cleveland 
and Langston mines and several prospects. Some placer gold was 
recovered by panning on the Gold Cane placer on Bear Creek. 
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Steeple Rock District.—The Exploration Syndicate, Inc., shipped 
some zinc and lead concentrates from its mill on the Carlisle group 
early in 1947; the property was idle most of the year. 

Swartz (Carpenter, Camp Monarch) District.—A. L. Owen operated 
the Royal John mine 11 months in 1947 and shipped zinc-lead ore to 
a custom mill in the Central district. 


HIDALGO COUNTY 


Fremont District.—The Yucca claim 20 miles southeast of Hachita, 
worked during November and December 1947 by Juan Pacheco, 
yielded 54 tons of silver-lead ore. 

Gillespie (Red Hill) District.—From January through June 1947, 
A. J. Fitch shipped 87 tons of newly mined silver-lead ore and 762 
EN Y^ old tailings from the Red Hill property 28 miles southwest of 

Iachita. i | 

Lordsburg District.— Production of copper in the Lordsburg district 
increased 48 percent in 1947 over 1946. The Banner Mining Co., 
operating its Bonney-Manila and Miser's Chest group of mines, con- 
tinued to be the district’s leading producer. The ore was treated in 
the company 500-ton flotation mill. Mine development in 1947 com- 
prised 364 feet of shaft, 158 feet of raises, 2,185 feet of drifts, and 
5,183 feet of diamond drilling. The mine is opened by a 1,500-foot 
vertical shaft and a 1,000-foot incline shaft. ` 

The Atwood group, operated under lease by C. H. & S. A. Mc- 
Intosh, was the second largest district producer of copper and the 
principal producer of gold and silver.. The ore was shipped crude to 
smelters. The production rate decreased after the Premium Price 
Plan expired June 30. "The mine is opened by & three-compartment 
vertical shaft 800 feet deep, with crosscuts to the vein on four levels 
aggregating 600 feet and 3,500 feet of drifts on the vem. Develop- 
ment during 1947 totaled 1,800 feet of drifts, 320 feet of crosscuts, and 
1,200 feet of diamond drilling. The Millsite (formerly Waldo) group 
was operated from March 17 through December 1947 by the Lords- 
burg Mining Co. (owner) and Frank Weldon, Jr. Shipments totaled 
669 tons of silver-lead ore. The Walrich Mining Co. shipped lead- 
silver-gold-copper ore from the Tom group (Anita). 

San Simon District.—Donald A. McGhee & Co. operated the 
McGhee lead-zinc mine throughout 1947. Ore was shipped to custom 
mills until October, when remodeling of the 75-ton mill on the prop- 
erty was completed. Ore treated in the mill included custom ore 
from the Crystal (Sweet) and Silver Hill mines. Small tonnages of 
ore were shipped to smelters from the Volcano, World's Fair, Richard, 
and Rody properties. 

Sylvanite District—A truckload of silver ore was shipped from the 
Rincon Lode in 1947. | 

LUNA COUNTY: 


Cooks Peak District.—Lead or lead-silver ore was shipped from six 
properties in the Cooks Peak district in 1947. Shipments totaled 77 
tons, comprising a car from the Gladys property and smaller lots from 
the Montezuma, Ethel-''85," Goodwill, Ray Parker, and Wallace. 
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Fremont District.—M. V. Eaves shipped several cars of lead ore 
from the International property in 1947. 

Tres Hermanas District.—Lessees at the Calumet mine shipped 24 
tons of silver ore containing a little copper. Less than X ton of 
lead-silver ore was shipped from the Granite King No. 1 property. 

Victorio District.—The Carlson € Sandberg Mining Corp., operating 
the Victorio group, mined a substantial tonnage of zinc-lead-silver ore 
(containing also a little copper and gold), which was transported to 
Deming and milled in the company flotation mill. About 2 cars of 
lead-silver-gold ore were shipped from the El Progreso-Estrella group. 


OTERO COUNTY 


Orogrande (Silver Hill) District.—M. F. Drunzer shipped ore from 
the By Chance, Delusion, Crown Point, and Providence claims. 

Sacramento District.—Lead-copper ore totaling 1,879 tons was 
shipped in 1947 from the Warnock mine, operated from April 1 to 
September 15 by M. F. Drunzer. Drunzer & Casner shipped several 
cars of copper ore from the Courtney mine and stock-piled at the mine 
about 300 tons removed in developing open-cuts, 


SANTA FE COUNTY 


San Pedro or New Placers District.—The Shamrock Gold Mining 
Co. worked intermittently at its Padilla mine in 1947. 


SIERRA COUNTY 


Kingston District.—Direct-smelting ore was shipped in 1947 from 
the Kingston, Miner’s Dream, and Forest King mines, 


SOCORRO COUNTY 


Magdalena District.—Production of zinc in the Magdalena district 
increased 44 percent, lead 56 percent, and silver 58 percent in 1947 over 
1946. The American Smelting & Refining Co. Magdalena unit 
(Waldo mine), the largest producer, operated throughout 1947. 
Primary crushing is done at the mine plant, from which the ore is 
delivered to the company 200-ton flotation mill over a 1-mile aerial 
tram. The mill operated three shifts, 5 days a week. Both lead and 
zinc concentrates were produced and shipped to smelters in Texas. 
The other large producer was the Empire Zinc Co. Kelly mine, oper- 
ated under lease by J. D. Torres. The ore was shipped to the Empire 
Zinc Co. mill at Hanover (Grant County) for treatment. A sub- 
stantial tonnage of old tailings containing lead, silver, zinc, and copper 
was shipped direct to the El Paso smelter. The Nitt group, operated 
by McDonald & Dobson, was also a substantial producer of zinc, lead, 
and silver; most of the ore was shipped to the Peru mill at Deming, 
Luna County. Direct-smelting ore was shipped from the Queen, 
Juanita, South Juanita, Blue Stone, and Esperanza mines. 

Salinas Peak District. —Latham € Chenowth shipped 130 tons of 
ore from the Night Hawk claim (Salinas mine group). l 

Silver Mountain District.—A car of silver-lead ore was shipped 

from the Love Bug No, 7 claim, 


Oregon 
Geld, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By ALFRED L. RANSOME 


GENERAL SUMMARY 


RODUCTION of silver in Oregon in 1947 was four times the 
1946 output, owing largely to operations at one mine, and the 
highest since 1942. Gold production increased 8 percent above 

that for 1946. Although the output of copper, lead, and zinc also 
exceeded the totals for 1946, production remained relatively small. 

The total value of the gold, silver, copper, lead, and zinc (in terms 

of recovered metals) produced i in Oregon was $701, 336 in 1947 com- 
pared with $624,231 in 1946 and $4,148,271 in the peak year 1940. 
It was divided among the metals as follows: Gold, 95 percent; silver, 
4 percent; and copper, lead, and zinc combined, 1 percent. : Baker 
County continued to be the leading metal producer, largely due to 
dredging operations, and contributed 55 percent of the State total 
value. Grant County was again in second place and, together with 
Malheur County, supplied 26 percent, Jackson 9 ercent, Jefferson 
4 percent, Lane 3 percent, and the other five producing counties 3 
percent. . . 

. The greater. part of the increased value of production came from 
placer-gold operations, KE worked by connected-bucket dredges 
and an increasing number of dragline dredges. Both lode and placer 
mines continue "i to face increased costs, although supplies were 
obtained more easily than in 1946. 

Placer mines contributed 93 percent and lode mines 7 percent of 
‘the gold produced in Oregon i in 1947. In 1946 the ratio was placér 
mines 94 percent and lode mines 6 percent. 

All tonnage figures are short tons and “dry weight"; that i 1s, they 

do not contain moisture. 

| Yardage: figures used in measuring materal treated in placer’ opere- 
tions aré bank measure; that is, the material is measured in the ground 
before treatment. . 

"The value of metal production herein reported has been calculated 

at the reien, prices. | | | 


807865—48——1 eco 


1490 ' MINERALS YEARBOOK, 1947 


Prices of gold, silver, copper, lead, and zinc, 1943-47 


Year Gold ! Silver ? Copper 3 Lead 3 Zinc 3 
(per fine (per fine per (per (per 
ounce) ounce) pound) pound) pound) 
jp IN $35. 00 $0. 7114- $0. 130 $0. 075 $0. 108 
po, er CH 35. 00 . 7114- . 135 A 114 
ee 35. 00 7114- . 135 . 086 115 
(A A AA 35. 00 808 162 . 109 122 
li vM prr d A en TE 35. 00 905 210 . 144 121 


. 1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 

Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 

e Pepe) buying price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 

payments by Office of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Oregon, 1943-47, and 
total 1852-1947, in terms of recovered metals 


Mines producing ! 


Ore, old Gold (lode and placer) {Silver (lode and placer) 
a E gs OO 
Year ete. (short Fine V Fine V 

Lode Placer tons) ounces alue dunes alue 
AAA 16 16 2, 680 1, 097 $38, 395 10, 523 $7, 483 
A eee ee eee 13 10 4,217 1. 369 47.915 20. 243 14, 395 
IDA Dos a o eu Sa 9 10 1,378 4, 467 156, 345 10, 461 7, 439 
9046) aerer eege 23 37 3, 246 17, 598 615, 930 6,9 5, 597 
A AE EEE 20 49 3, 277 18. 979 664, 265 30, 379 27, 493 
LML EE, AAA EE (2) 5, 710, 531 |127, 831, 628 |5, 255, 691 4, 821, 928 

Copper Lead Zinc 
AAA ND ENEE DEEN Total 
Year value 
Pounds Value Pounds | Value Pounds Value 

1943 EE 12. 000 $1, 560 8,000| | $0600 |............|.-...-..-- $48, 038 
Ir TEE 6, 000 81 8, 000 CAO AA. AS 63, 760 
1945 0 unio ronca 2, 000 270 2, 000 172 2, 000 $230 164, 456 
¡AAA A 14. 000 2. 208 4, 000 NASA reas ios 624. 231 
BGT lec 28, 000 5, 880 24. 000 3, 456 2, 000 242 701, 336 
1852-1947. ................ 3 12, 357 4, 646, 443 3 760 80, 237 3142 14,318 | 137, 394, 554 


1 Excludes itinerant prospectors, snipers, high-graders, and others who have no evidence of legal right to 


rty. 
Figure not available. 
3 Short tons. 


Gold.—Production of gold in Oregon in 1947 increased 8 percent 
rir Sieg with 1946, 93 percent coming from placer mines. Of the 
total placer gold, connected-bucket dredges and nonfloating washing 
plants (with mechanical excavators) recovered 69 percent, dragline 
dredges 28 percent, hydraulicking 2 percent, and small-scale hand 
methods 1 percent. Virtually all the lode gold was derived from dry 
and siliceous ores; a minor quantity was recovered from copper ore. 
Although 69 properties produced in 1947 (60 in 1946), most of the 
gold came from relatively few mines; the following 5 producers, 
isted in order of output, supplied 74 percent of the State total: 
Sumpter Valley Dredzing Co. and Porter & Co. (connected-bucket 
dredges); Calhoun € Howell, Oregon Ltd., and Stearns € Owens 
Ge dredges); and W. E. Pantle Gold Dredging Co. (dryland 
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Gold produced at placer mines in Oregon, 1943-47, by classes of mines and. by 
methods of recovery 


Gold recovered 
Mines Material 


treated B 
Class and method Diere (cable See - Average 
yards alue | per cubic 
ounces yard 
Surface placers: 
Gravel mechanically handled: 
ray Dd dredges: 
1045- EE 3 | 1,895,000 3,763 | $131, 705 $0. 070 
EE 4 | 5,116,000 13, 793 E . 094 
hr EE 37 | 23,976,500 | 212,164 | 2 425, 740 3.107 
Dragline: 3 
1048 E Oy ere 5 176: sica z 
1914 EE PEI AAA WEE, A EE AE 
EN ee 9 252, 000 1, 910 66, 850 ' . 265 
TEE 12 | 1,093, 000 4,084 | 174,440 . 160 
p—— s§b ÀÓMM M ÉÁÓ MÀ Mr M— € €—À—— M Q—— PM Á Á—— e €—— —— — 
Suction dredges: 5 
1943-45- oh Se es Se eee E AA A E, A 
1040. EEN 2 15, 000 155 b, 425 . 962 
1947....- EE ar cU | Even Ru EE 
o e a a 
Nonfloating washing plants: * t 
1046 oceans cn ek RN TURNS (D. AA 17 509 WEE 
WEE (D. Kette 71 , 485 |............ 
NGA siesta aa A E, eee d, eee ea 
KEE 1 , 200 45 1, 575 375 
Ee (2) (2) (2) 3 OI | 
Kaes 
Gravel hydraulically handled: ; 
Hydraulic: 
1048 or ie Soe A 10 38, 000 124 4, 340 '.114 
O46 NEP MEN RONDE 4 22, 700 99 8, 465 . 153 
AE 5 43, 000 170 5, 950 . 188 
LEE 8 114, 000 406 14, 210 . «126 
p AAA EE AEE 19 72, 200 325 11, 375 . 158 
Kaes ees e 
Geer sak hand methods: ? 
et: 
1043 EE 4 2, 750 52 1, 820 . 662 
1044.2. A T CLA 6 7, 500 123 4, 305 . 574 
y A ee 2 3, 000 53 1,855 .618 
IOIO esi ta ase 10 | 16, 800 174 6, 090 . 968 
Le RT EOM ERES 11 8, 300 175 6, 125 . 738 
LAAAM —————— 
Underground placers: 
Drift: i 
ee 250 10 350 1. 400 
Oe E eae EE E GE EE, (ARENT nea EE 
Ee 3 1, 000 19 665 665 
ji yg TC DT A lee sta duke tS E SN: 
Grand total placers: 
kt EE 16 41,000 208 7, 280 178 
I044. sit tet to eee cease 10 30, 200 293 10, 255 340 
Eege 10 | 1,941,000 3,986 | 139,510 072 
A E AA 37 | 5,519,000 16,502 | 577,570 . 105 
1040.55.52 4. aa leon IN 49 | 5,150,000 17,648. | 617,680 .120 


property. 
'3 Data for nonfloating washing plants Included with those for connected-bucket dredges to avoid dis- 
closure of individual output. 
3 Includes all placer operations using-@rdgline excavator for delivering gravel to floating washing plant. 
4 Gold from terminal clean-up; property and equipment not counted as producing. 
5 Includes all placer operations using suction pump for delivering gravel to floating washing plant, except 
those producing less than 100 ounces of gold, which are included with **small-seale hand methods.” a 
* Includes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ‘‘dry-land dredge.” MP "E 
? Includes all operations in which hand labog;is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, etc. evI x l 


! Excludes itinerant prospectors, ids high-graders, and others who gave no evidence of legal right to 
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Mine production of gold and silver in Oregon in 1947, by months, in fine ounces, 
in terms of recovered metal 


Month i Gold Silver Month Gold Silver 


January- occain 617 922 || E 2, 507 2, 486 

February....................- 505 166 || September. .................. 1, 728 2, 624 

Mattel... oe deeg 1, 132 230 || October. ..................... 1,718 2, 854 

Gl AAA seus 1, 243 2,208 || November...................- 1, 738 2, 992 
A AET E OE 1, 698 2,025 || December. ................... 1, 819 2, 762 

JUNG ccoo sarro ele 1, 981 , 186 

PUNY occu tee EE 2, 203 5, 524 DOU EE 18, 979 30, 379 


The monthly production figures given in the accompanying table 
show the usual low outputin January and February, due to winter 
conditions, followed by &n uninterrupted rise to the high point of 
the year in August. Production during the last 4 months remained 
at & fairly constant level that was below the August total. One of the 
two connected-bucket dredges operated throughout 1947, and the 
other operated 10 months, being idle in January and September. Of 
the 10 dragline dredges that operated during 1947, only 3 were worked 
in December. 

Silver.—Silver production in Oregon in 1947 increased 339 percent 
compared with 1946. Of the State total, Jefferson County yielded 
more than two-thirds, and most of the remainder came from Baker, 
Grant, and Lane Counties; 88 percent came from lode mines, princi- 
pally from dry silver ore, and direct smelting was the principal method 
of.recovery. The accompanying table gives the monthly production 
during 1947. Output—which was variable from a low point of 166 
ounces in February to 6,186 ounces in June—for the most part reflects 
the operation of one lode mine; the marked increase from March to 
April is indicative of the beginning of lode-mining activity. 

Copper, Lead, and Zinc.—Most of the copper output of Oregon was 
from copper ore mined at one property, the balance being a byproduct 
of ores worked primarily for their gold and silver content. Lead 
output was a byproduct from gold, silver, and copper ores, and the 
small quantity of zinc produced was recovered entirely as a byproduct 


from gold ore. | 
7 MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Oregon in 1947, by 
E $ | - ` counties, in terms of recovered metals | 


dum od | d ^ ' Gold 
County ' Lode * 4 Placer "Total ` ` 
Fin 
Value ounces Value 

A uani $378,000 | 11,007 |$385, 245 
e AA |, — bonne] o2 99 [. 210 [2 ois A 6 210 
Grant and Malheur ?.............. 163,765 | 5,035 | 176, 225 
JOCKSOD WEE 62,335 | 1,793 | 62, 755 
Jefferson AAA EE - ke. 6, 020 
Josephine... 12, 915 385.| 13, 475 
EA E ey, S4 mulo 0 112,085 1... d es: 361 | 12, 
Union A se A 1 4 1 
WaloWA EE MEN 525 15 5 

TEE WE, AN EA ~ DOR $038 A Iii 201 7, 035 

Total: 1947.................- 617, 680 | 18,979 | 664. 265 


20 
EE EE 23 37 | 1,096 | 38,360 | 16,502 | 577,570 | 17,598 | 615, 930 
See footnotes at end of table 
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Mine production of gold, silver, copper, lead, and zinc in Oregon in 1947, by 
counties, in terms of recovered metals—Continued 


Silver (lode an ! | 
E. Heiner): | ^ Copper lex 
County ————————— ———— 
| Fine : ME 
ounces | Value Pounds Value Pounds Value Pounds Mas | 
Ee 3, d [Mon — A a ~--|--------|-------- 
Grant and Malheur?3.......| 3,144 | 2,845 |..-.....|........| 4,000 | $576 |.-------|----2--- 
Jackson....................- 228 DOG E MERE. MCN AA EE, UNUM rtr 
Jefferson.................... 21,234 | 19,217 | 8,000 | $1,680 | 14,000 | 2,016 --.---|. 49i 
Josephine..................- 52 "vm REND RI MSS cm E, NUS er^ 
A AA o 1,802 | 1,631 | 20,000 | 4,200 | 6,000 864 | 2,000 | $242]: 
UNON A AA 1 ¡UA NUN ENS Nn E [cues NI ttes 141 
Wallowa. ewe uem muse m eet 2 2 IAE AE eee AS PA AS Än wm mm mm e See A 
Wheeler...................- 37 ad A AAA AA A A A - 
Total: 1947............ 30,379 | 27,493 | 28,000 | 5,880 | 24,000 | 3,456 
19046. ..........- 6, 027 5,597 | 14,000 2, 268 4, 000 436 


" 1 oe itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
roperty. | 
3 Combined to avoid disclosure of individual output. 

3 Sources of total silver as follows—1947: 26,852 ounces from lode mines and 3,527 from placers; 1946: 3,698 
ounces from lode mines and 3,229 from placers. | 


MINING INDUSTRY 


Of the 3,277 tons of ore (including 870 tons of old tailings) sold or 
treated in Oregon in 1947, Baker County produced 989 tons (including 
820 tons of old tailings) or 30 percent, Jefferson County 988 tons or 
30 percent, Grant County 623 tons or 19 percent, Lane County 412 
tons or 13 percent, and Josephine County 100 tons (including 50.tons 
of old tailings) or 3 percent. Forty percent of the total was dry gold 
ore, 27 percent (old tailings) was dry gold-silver, 30 percent was silver 
ore, and the remainder was copper ore. | —T— 
_:The two properties worked by connected-bucket dredge had one 
dredge each; both were working the end of the year. "Ten dragline 
dredges washed gravel at 12 locations in Oregon during various periods 
in 1947, but only 3 operated in December, and one at the close of the 

ear. 
d ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. | | 


Ore and old tailings sold or treated in Oregon in 1947, with content in terms of 
recovered metals 


Materia] sold 
or treated 
—— —L—————| Gold | Silver I 
opper | Lead |. Zine 
da Or Old Be SE (pounds) | (pounds) | (pounds) 
tailings 
(short (short 

) tons) 
Dry and siiiceous gold ore 1,310 |.. 50| 1,013 | 3,348 6, 000 6, 700 2, 000 
Dry and siliceous gold-silver ore...........|........ 820 1071. 1 049. EE EE EEEE 
Dry and siliceous silver ore................ 988 |........ 172 | 21, 234 8,000 | 14,000 |..:...... 
| -2, 298 870 | 1,292 | 26,131 | 14,000 | 20,700 2, 000 
Copper AAA 109 |........ 39 721 | 14,000 3,300 |......... 
! Total lode mines.................... 2, 407 870 1,331 | 26,852 28, 000 | 24, 000 2, 000 
PIG COS fase oe eet cere A A E EE 17,648 | 3,527 |..... JOD DEEN oc PONE 
Total: 1947 Ee 2, 407 870 | 18,979 | 30,379 | 28,000 | 24,000 2, 000 

6 


MN UO TOME PH ERES 6161 2,630 | 17,598 | 6,927 | 14,000 | 4,000 |...::.... 
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METALLURGIC INDUSTRY 


Of the State total ore and old tailings (3,277 tons), nearly 48 percent 
was shipped crude to smelters, 25 percent (including nearly all the 
old tailings) was cyanided, approximately 18 percent was treated in 
a concentration mill, and 10 percent was amalgamated. Ultimate 
recovery of 55 percent of the total lode gold was from the smelting 
of ore, 25 percent was as bullion from the amalgamation and cyanida- 
tion of ore, and 20 percent was from the smelting of concentrates. 
Of the lode silver recovered, almost 89 percent was from the direct 
smelting of ore, 11 percent from concentrates smelted, and less than 
0.5 percent from ore amalgamated and cyanided. All material 
ct ci smelting was shipped out of the State, as Oregon has no 
smelters. 


Mine production of metals in Oregon in 1947, by methods of recovery, in terms 
| of recovered metals 


Materia] , 
Gold Silver 
Method of recovery Kess (fine (fine | Copper | Lead Zinc 
tons) 


ounces) | ounces) | Pounds) (pounds) | (pounds) 


Ore and old tailings amalgamated 
Old tailings cyanided..................... 
Concentrates smelted: Flotation.........- 
Ore gmelted 2-2 eee 


Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Oregon in 1947, by types of mills and by 
counties, in terms of recovered metals 


: Recovered in Concentrates smelted and 
Material treated ‘bullion recovered metal 
County Old Concen- 
Ore tailines Gold Silver trates Gold Silver 
(short | "shon | (fine | (fne |produced| (fine | (fine 
tons) tons) ounces) | ounces) (short | ounces) | ounces) 
tons 


PARA AO 


AMALGAMATION MILLS 


A es oe OD endo cers 43 | A EE IA 
EE 15 E nnn 6 gr" ETE MEER 
Grant and Malheur 1........... IT] iex c 10 d A EE WEE, PRESS 
A AE N 59 |.........- 12 | A IA AAA MS 
Josephine. ..................... 50 50 16 E A SO A 
Wheeler -------------- 4l |222 201 OL EE, eee EE 
Total: LO47 274 50 288 bÜ- EE, EE, WEE 

1946 ....... 167 [202 207 34 (ssa WEE GER 


BAK A IN oe ee 820 40 50 44 67 1, 499 
JC: AMA bee Sues 40 50 44 67 1, 499 

ET AAA 2 2, 630 156 17 MAS TENE MENTO 

Grand total: 1947......... 274 870 328 100 44 67 1, 499 

1946. ....... 169 2, 630 363 O A WE 


1 Combined to avoid disclosure of individual output. 
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Gross metal content of concentrates produced from ores mined in | Oregon i in 1947, 
by classes of concentrates 


Gross metal content 


Concen- 
(shore | Gold | Silver 
ne (fine 

tons) | ounces) | ounces) 


Class of concentrates 


Copper Lead Zino 
(pounds)| (pounds)| (pounds) 


Dry gold and gold-silver 1................. 


eee: D cE, | oÓ———————HáÓáÓá—HÀ | —————— ——— —— | m —n— EE tm 


Total: 1947.........................|  108| | 270|  2,975| 509| 3,000 |.........- 
1046 


1 Combined to avoid disclosure of individual output. 


Mine production of metals from Oregon concentrates shipped to smelters in 
1947, in terms of recovered metals 


oi Í ZER SC ae el Wei Copper Lead 
ass of concentra trates fine ne 
(short tons)| ounces) ounces) | (Pounds) | (pounds) 
Dry gold and gold-silver 1................. 108 270 2. 975 i: 2, 900 
Total 1047. 108 270 2.975 1..........-. 2, 900 


1 All from Baker and Grant Counties. 


Mine production of metals from Oregon crude ore shipped to smelters in 1947, 
in terms of recovered metals 


Ore Gold Silver 
Copper Lead Zine 

(short (fe (fine 

tons) ounces) | ounces) (pounds) (pounds) | (pounds) 
BY COUNTIES 
EE 77 57 A MA. AAA 
Grant and Malheur 1..................... 80 143 0b 1- oou 1,100 [2 cru 
JetfortsOl conca 988 172 21, 234 8, 000 14,000 |.........- 
Ang. cuc EE Le a EE 412 361 1, 802 20, 000 6, 000 2, 000 
Total: 1947. ..............--......-. 1, 557 733 23, 777 28, 000 21, 100 2, 000 
GE 447 733 3, 0 14, 000 4,000 |.........- 
BY CLASSES OF ORE 

Dry and siliceous gold. ................... 460 522 1, 822 6, 000 3, 800 2, 000 
Dry and siliceous silver................... 988 172 21, 234 8, 000 14,000 |.........- 
OD DOR sees es ececeee vul d Lote EL ARE E 109 30 721 14, 000 , 300 EEN 
Total Lu EE 1, 557 733 23. 711 28. 000 21.100 2, 000 


1 Combined to avoid disclosure of individual output. 


Gross metal content of Oregon crude ore shipped to smelters in 1947, by classes 


of ore 
Gross metal content 
re 
Class of ore (short Gold Silver 


Copper 


Lead 
tons) (fine ee? (pounds) | (pounds) (pounds) 


ounces) | ounces 


Dry and siliceous gold. ................... 460 §22 1, 822 5, 608 3, 055 
Dry and siliceous silver. .................. 988 172 21, 234 21,814 |.......... 
a EORR ee 109 39 721 5,891 EE 


ane? | oo fl coe eee | one EH 


Total IM EE 1, 557 733 23. 777 33, 253 3, 055 
1946 : 7, 507 
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REVIEW BY COUNTIES AND DISTRICTS ` 
BAKER COUNTY | 


Greenhorn District— The Dixie Dredging Co., following movement 
of its 1%-cubic yard dragline equipment from the Middle Fork of the 
John Day River in Grant County, operated on the North Fork of 
Burnt River from July 20 to September 23, 1947; a moderate quantity 
of gold and some silver were recovered. i 
. Sumpter District.—The Sumpter Valley Dredging Co., the largest 
- producer of gold in Oregon in 1947, operated its Yuba-type electric 
pm dredge with 72 9-cubic foot buckets throughout 
the year. 2E | BT EE 


Mine production of gold, silver, copper, lead, and zinc in Oregon in 1947, by 
counties and districts,! in terms of recovered metals 


Mines pro- : 
ducing ? m Gold Ge 

| ando | 
Sas ——]————|————— d Lead 'Total 

County and district ! tailings an 

| (short | Lode | Placer | Total odd (pounds)! value 
Lode |Placer| tons) (fine (fine fine ounces)| ; 
ounces)| ounces) | ounces) 


Eee P— OO EE > OMR | eee | oo | eee | Edi Ed 


Baker County: 
AUDU on EE, ia cia I AA DEE LN, E, AA $35 
Baker...................- ee QN ee een cee ee 35 35 / E 1, 231 
CGoroueopia AAA Clean- d GE 4 6 Ll... 145 
| up 
Cracker Creek........... Dr GE 820 107 |. 107 | 1,549 |......... 5,147 
reenhorn 5.-.......-.... 1 1 44 48 103 14 DO. ce Ee 5, 158 
Mormon Basin (.........|.-..... 2 A GER 58 e AAA 2, 044 
Sumpter................- euch 5M tities A 9,640 | 9,640 | 2,099 |......... 339, 300 
Upper Burnt River...... 1 2 84 42 915 057 99 3 AA 33, 621 
VIFtU8 AM ocu sls 2 1 41 11 48 59 ¡(UN oe 2, 074 
Curry County: Chetco.... uq eS 15 6 susce | duc omes 211 
Grant County: 
Canyon..................|-----.. ~: 2 VE, REUTERS 414 414 Of [ee 14, 551 
North Fork..............|------- Did: sz 1,220 | 1,220 279 |........- 42, 952 
. Quartsburg..............]---..-- ¡Y ete NECNON 3 d EE, EE ee 105 
Susanville...............]---...- LA EK AERE 16 16 o N 562 
Jackson County: | 
shland................- tices 40 "M EES ju tense 106 
Gold Hill................ 2 4 19 9 329 338 AB Porro 11, 873 
Jacksonville.............|]-...... Y A poti eae 601 601 214 |. 5s 21, 102 
Upper Applegate. .......|......- EE DECHE 851 851 105 42. sc ; 
Jefferson ounty: Ash- 
cl AAA Diles sustos! 988 172 |... 172 | 21,234 | 14,000 ? 28, 933 
Josephine County: 
: Gallice. ` 222 |]. ee P EE dE 11 ¡A A - 385 
Grants Pas8............. |]. ....-- Diles cla 40 A0 ¿Y ERE L 405 
reenback...............|-..-.-- E WEE A 143 143 1 IE 5, 023 
Illinois River............ 1 1 100 16 8 24 4d EE 844 
Upper Applegate. .-...---|-------]-0200--|-00-----[-------- 8 A RES, CE 280 
WARIO WEE AA dl AS EEN 159 159 713] BEEN 5, 585 
Lane County: Bohemiíia.... 2 EE 412 361 [ue 361 | 1,802 6, 000 8 19, 572 
Union County: Camp BEES ELM E SES 
A WEEN Y AS IA 4 4 ¡AA 141 
Wallowa County: Snake | 
e A DEER T. PR 15 1 pees A IT 527 
Wheeler County: Antone.. >a eee 41 201 1-25 201 Sf HEEN 7, 068 
Other districts ?...........- 4 5 673 356 | 3,026 | 3,382 | 2,7 4,000 121, 476 
Total Oregon........ 20 49 | 3,277 | 1,331 | 17,648 | 18,979 | 30,379 | 24,000 | 78 701, 336 


1 Only those counties and districts shown separately for which Bureau of Mines is at liberty to publish 
figures; other producing districts listed in footnote 9 and their output included with ‘Other districts." 

3 Exo udes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. | 

3 Source of silver: 26,852 ounces from lode mines, 3,527 ounces from placers, . gë 

4 Output from a property not classed as a “mine.” 

5 Greenhorn district is in Baker and Grant Counties. 

* Mormon Basin district is in Baker and Malheur Counties. . 

? Includes value of 8,000 pounds of copper from Ashwood district, Jefferson County. 

* Includes value of 20,000 pounds of copper and 2,000 pounds of zinc from Bohemia district, Lane County. 
a ee Granite and Greenhorn districts in Grant County and Mormon Basin district in Malheur 

ounty. 
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Upper Burnt River District.—Substantial quantities of gold and 
some silver were recovered by the Progress Mining Co. (from June 
17 to December 24) and R. E. Rush (from August 5 to December 7), 
using dragline dredges. The Progress Mining Co. operated earlier 
in the year in Union County. "wo eS 


GRANT COUNTY 


. Canyon District.— The Dixie Dredging Co. operated its 1%-cubic 
yard dragline equipment on the Middle Fork of the John Day River 
from March 7 to July 12, 1947; the equipment was subsequently moved 
to the North Fork of Burnt River in Baker County. | 
Granite District.—The Buffalo mine was operated from January 1 
to November 14, 1947, by Buffalo Mines (a partnership of Alan 
Kissock and E. R. Ramsey) under lease and bond from Bruce Dennis. 
Gold ore was treated in a 35-ton flotation mill and concentrates con- 
taining gold, silver, and some lead were shipped to a smelter. In addi- 
tion, a smaller quantity of gold ore was shipped directly to & smelter 
for treatment. Porter & Co. operated a Yuba-type electric connected- 
bucket. dredge with 60 4%-cubic foot buckets on Clear, Olive, and 
Crane.Creeks for 10 months in 1947; the dredge was idle in January 
and September. — ; m E 
Greenhorn District.— The Associated Dredging Co. operated its 
%-cubic yard Lima dragline excavator and Bodinson floating washing 
plant, on Vincent Creek near Bates for 4 months (April-July) in 1947. 
North Fork District.—Calhoun & Howell, Oregon, Ltd., operated a 
dragline dredge on the U and I, and Otter Creek claims on the North 
Fork of the John Day River in 1947; operations began in July; 
347,750 cubic yards of gravel washed yielded 1,220 ounces of gold and 
279 ounces of silver. | | 


JACKSON COUNTY 


Gold Hill District.—The Walter E. Pantle Gold Dredging Co. oper- 
ated a dry-land dredge (1%-cubic yard dragline excavator and a Jud- 
son-Pacific washing plant on caterpillar treads) on the Rouge River 
from September 1, to October 23, 1947; a substantial quantity of gold 
and some silver were recovered. The equipment operated in the 
Jacksonville district earlier in the year. -Oregon Placers operated on 
Pleasant Creek from January 18 to March 8, 1947 and recovered a 
moderate quantity of gold and some silver. 

Jacksonville District.—The C. & D. Mining Co., operated its 1X- 
cubic yard dragline excavator and floating washing plant on Jackson 
and Foots Creeks from December 16, 1946, to October 24, 1947; a 
moderate quantity of gold and some silver were recovered. "The 
Walter E. Pantle Gold Dredging Co. operated its dry-land dredge (see 
description in preceding paragraph) 1 mile from Jacksonville from 
January 1 to May 23, 1947; a substantial quantity of gold and some 
silver were recovered. 

Upper Applegate District.—Stearns & Owens operated a 1%-cubic 
yard Lima dragline dredge on the Rowden, Kubli, and Etta Brown 
properties on the Applegate River from March to September, 1947; 
treatment of 270,000 cubic yards of gravel yielded 774 ounces of gold 
and 94 ounces of silver. 
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JEFFERSON COUNTY 


Ashwood District.—Henry Anderegg and Frank McMenamin op- 
erated the Oregon King mine under lease from Oregon King Mines 
from April 1 to October 31, 1947; silver ore was shipped for direct 
smelting. The mine was the State’s largest producer of silver and 
lead in 1947. 

JOSEPHINE COUNTY 


Illinois River District.—Earle N. Young operated the Eureka mine 
under lease and bond from Shade Bros. Bote 1947 ; 100 tons of 
gold ore (including 50 tons of old tailings) treated by amalgamation 
and cyanidation yielded 16 ounces of gold and 4 ounces of silver. 
Waldo District. —B. H. Oregon, Ltd., operated a 3-cubic yard drag- 
line dredge on Sucker Creek from January 1 to May 1; the enterprise 
m to be unprofitable and the company was subsequently dis- 
solved. 
| LANE COUNTY 


Bohemia District.—Fred J. Bartels operated the Champion mine 
during 1947 and shipped gold ore for direct smelting. The mine was 
also operated by S. A. Cuddeback during the year, who shipped 
copper ore to smelters. More than one-half of the relatively minor 
copper output of the State in 1947 came from this mine. Kenneth O. 
Watkins operated the Helena mine during 1947 and shipped gold ore 
to a smelter. A small quantity of lead and zinc was recovered from 


the ore. 
MALHEUR COUNTY 


Mormon Basin District.— The Placeritas Mining Co. operated its 
1%-cubic yard dragline excavator and Bodinson floating washing plant 
at the Colt Bros. placers in Mormon Basin from April 1 to November 
15, 1947. Whitney & Boydstun operated similar equipment at the 
Basin Creek placers from April 12 to May 26, 1947. 


UNION COUNTY 


Camp Carson District.—' The Progress Mining Co. operated its 
dragline dredge on East Fork Creek, tributary of the Grande Ronde 
River, for à short period in April 1947 before moving the equipment 
to a new location in the Upper Burnt River district, Baker County. 


South Dakota 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 


By A. J. MARTIN 


GENERAL SUMMARY 


RODUCTION of gold in South Dakota increased 30 percent in 
Dio; over 1946 and amounted to 68 percent of the average for the 

5 prewar years 1937 to 1941. Shortage of underground labor con- 
tinued to be the principal deterrent to capacity operation of the gold 
mines; the labor supply at the end of the year was reported to be 
about 60 percent of that required for normal operations. As usual, 
the Homestake mine at Lead, Lawrence County, contributed the 
bulk of the gold output. The Bald Mountain mine at Trojan was 
also an important producer. The silver output, which also increased 
in 1947, was incidental to the mining of gold, lead, and zinc. Zinc- 
lead ore was produced by the Belle Eldridge mine, near Deadwood, 
which was under development and made test mill runs. 

All tonnage figures are short tons and "dry weight"; that is, they 
do not include moisture. 

The value of the metal production herein reported has been calcu- 
lated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1943-47 


Gold ! (per | Silver ? (per | Copper d ES Lead 8 (per Zinc ? (per 


Year fine ounce) | fine ounce) poun pound) poun 
i's A A A $35. 00 $0. 71 H $0. 130 $0. 075 $0. 108 
1044... EN ENE 35. 00 . 711 . 135 . 080 . 114 
TI . oe ected 35. 00 "ALL .135 : 086 ¿115 - 
1046... el IA 35. 00 . 808 162 . 109 A . 122 
Et AA A ees 35. 00 . 905 . 210 . 144 . 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+ ($20.671835) per fine ounce. 
P Treasury buying price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 
i 3 Yearly average Wood price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 
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Mine production of gold, silver, copper, lead, and zinc in South Dakota, 1943-47, 
and total, 1876-1947, in terms of recovered metals ! 


Mines pro- Silver (lode and 
ducing - Gold (lode and placer) placer) 
Year Se esch | 
tons Fine 
Lode | Placer ounces | Value 
E A eet e EN RA 204, 932 106, 444 | $3, 725, 540 
kr M RETI Se Es 2, 839 11, 621 406, 735 
lr LEE 3 ee 312, 612 , 948 1, 958, 180 
ANM ee e D suce, 872, 242 312, 247 | 10, 928, 645 
41 y os ee is eee ee Alzira 939, 384 | 407,194 | 14, 251, 790 111, 684 101, 074 
AAA A AA (2) 21, 453, 495 |532, 469, 534 |9, 799, 603 | 7, 001, 132 
Copper Lead ET 
ota 
Year value 
Pounds | Value Pounds | Value Pounds Value 
RM v ee te E ee A senec: 82, 000 | $6, 150 92, 000 | $9,936 | $3, 767, 145 
1044 EES 2, 000 $270 68,000 | 5, 440 112, 000 | 12, 768 429, 085 
Är n EE E AC eee eee le oct EE RISA 1, 977, 070 
A A A oe er GREEN, VE EE (RUS an teen 10, 998, 861 
1947.......-- OEE E ese toss’ 16,000 | 2,304 | 38, 000 4, 598 14, 359, 766 
1876-1947. ......-:..............- 3 106 | 36, 466 3 463 | 60, 804 3 236 | 48,692 | 539, 616, 623 


1 For total production of gold and silver in South Dakota, by years, see Mineral Resources, 1913, pt. 1 
E Resources, 1922, pt. 1, p. 194; and subsequent volumes of Mineral Resources and Minerals 

earboo | 
2 Figure not available. 

3 Short tons. 
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Figure 1.—' Total value of mine production of gold and silver in South Dakota, 1876-1947 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, lead, and zinc in South Dakota in 1947, by ge 
in terms of recovered metals 


Mines Gold (lode and .Silver (lode and 
producing Ore sold placer) placer) 
County SSS he Srel? 
Orv tons)! Fine Fine 
Lode | Placer oünces Value Dunces Value 
Lawrence....................-- 3 WEE 939,284 | 407, i $14,251,720 | 111,684 us 074 
Pennington. .--.--------------- gege 1 —— — H— E 
Total: 1947............._- d 939,384 | 407.1904 | 14,251,790 | 111,684 | 101,074 
1946..............- 5 —— 872,242 | 312,241 | 10, 028, 645 86, 901 70, 216 
Lead Zinc Total 
0 
County value 


Pounds . Value Pounds Value 


MINING AND METALLURGIC INDUSTRY 


Gold ore mined and treated in South Dakota in 1947. totaled 
935,634 tons, yielding, in recovered metals, 407,145 fine. ounces of 
gold and 111,149 fine ounces of silver. A break-down by methods of 
treatment shows that 849,023 tons of ore, yielding 393,174 ounces of 
Ex and 78,044 ounces of silver, were treated by amalgamation 

llowed by cyanidation of sands and slimes; 86,511 tons, yielding 
. 13,969 ounces of gold and 33,105 ounces of silver, were: treated by 
cyanidation only; and 100 tons, yielding 2 ounces of gold, were treated 
by amalgamation only. The zinc-lead ore (3,750 tons) that resulted 
from development work was treated by selective flotation in mill 
tests during the year. The ore yielded, in recovered metals, 49 
ounces of gold, 535 ounces of silver, 16,000 pounds of lead, and 
38,000 pounds of zinc, all contained in concentrates ' shipped to 
smelters. 

No recovery of gold or silver has been nv from placer opera- 
tions in the State since 1942. 


Gold and silver bullion produced at mills in South Dakota by amalgamation, 
| 1943-47 l 


Silver in 


| Gold in Quicksilver 
Year Geer bullion bullion used 


(fine ounces) | (fine ounces) | (pounds) 
A a a aana ae Ta 183, 246 69, 710. 02 |. . 508 
rr ct Mc MM aM eet eee eect E aS e REALE 
Nee 298, 830 . 35, 898. 00 E 
E E NIS EIE 793,034 | — 197, 425. 00 ; m | 


262, 257. 00 


——————— M sens uce 849, 123 


1 Figure not available. 
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Gold and silver bullion produced at mills in South Dakota by cyanidation, 1943-47 


Material treated (short tons) Gold in Silver in Sodium 
asn LLL] bullion bullion cyanide 
Year product product used ! 
Crude Sands and Total (fine (fine (pounds) 
ore slimes ounces) ounces) 
ee be 18, 772 178, 318 197, 090 36, 679 19, 048 149, 326 
EE ORE 13,782 | — 237,508 | — 251,285 | —— 20,550 | —— 19,310 | 109, 900 
1040. ie ee 79, 208 783, 103 862, 311 114, 822 51, 403 (3) 
oa Ce en SSS 86, 511 848, 875 935, 386 144, 888 59, 092 (3) 
1 In terms of 96- to 98-percent strength. 


3 Figure not available. 


REVIEW BY COUNTIES 
LAWRENCE COUNTY 


Homestake Mine.—The Homestake Mining Co. operated its mine 
and mills continuously in 1947. Ore treated averaged 2,326 tons 
daily, 7 days a week, compared with 2,173 tons in 1946. The capac- 
ity of the mills is 4,000 tons. Underground labor available at the 
end of the year was about 60 percent of that required for full produc- 
tion. The mine is opened by three vertical shafts, the deepest being 
4,245 feet, and an inside winze to the 5,000-foot level. Development 
during the year included 25,018 feet of drifts, 9,454 feet of raises, and’ 
28,625 feet of diamond drilling. The primary crushing plants are at 
the hoists. Other surface plants include the 180-stamp South mill 
(the main secondary crushing, grinding, and amalgamating plant), 
cyanide sand plant No. 1, cyanide sand plant No. 3, and the refinery— 
all at Lead—and the slime plant at Deadwood. At the refinery silver 
is parted from the gold, and virtually pure metals are shipped to the 
Denver Mint. Regarding the gold-mining operations of the Home- 
stake Mining Co., the annual report of the general manager of the 
Homestake Mining Co. for the year ended December 31, 1947, says— 


Ore mined in 1947 was 849,023 tons which compares with 792,994 tons in 1946 
and approximately 1,400,000 tons annually before suspension of operations in 
1942. Bullion with value of $13,796,720.25 was produced. Average realization 
was $16.25 per ton and metallurgical recovery was 96.63 percent. 

The mine and plant are in excellent condition and there were no interruptions 
of operations during the year. Some increase in maintenance work was necessary, 
however, because of deterioration of pipe lines, mine timbers and other elements 
of the plant, while the mine was shut down during the war period. 

Output of ore was limited by the number of men available for underground 
work. The average number of men employed in the mine department during 
1947 was 9 percent greater than in 1946. 

Operating expense per ton, exclusive of taxes, was 13 percent higher than in 
1946 because of increases in wages, cost of supplies and termination of production 
from caving operations on upper levels. For the same reasons and also because. 
of below capacity production, such expense was 51 percent higher than in 1941. 

The reserve of developed ore including 294,000 tons of broken ore in shrinkage 
ARIS SE 21,524,000 tons; an increase of 1,679,000 tons over the reserve at the end 
O : 

Supplies of many sorts were difficult to obtain and deliveries were often slow. 
On this account many things normally purchased were made in our own shops. 
This tended to increase the total shop labor but in no case was output of ore 
hampered by lack of essential materials. 

On July 16, 1947, & landslide in Spearfish Canyon took out a section of the 
pipe line to Hydro-electric Plant No. 2, necessitating the driving of & tunnel 506 
feet long. The pipe line was restored on December 21 and this plant immediately 
placed in operation. 
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Ore milled, receipts, and dividends, Homestake mine, 1948-47 ! 


Receipts for bullion product 
Ore milled |________________ 


Total Per ton 
j|; EE 183,246 | $3, 629, 507. 33 $19. 8067 |.............. 
DN PONE POR E he ad e UH (2) 402, 591. 29 (3) Ee 
lr 220. ooa ate ee ie d ee e 298, 828 1, 873, 872. 64 6.2707 WEEN 
G40 EES 792, 994 10, 458, 896. 22 13. 1891 $2, 812, 992 
Lt ET 849,023 | 13, 796, 720. 25 16. 2501 4, 018, 560 


! From 1876 to 1947, inclusive, this mine yielded bullion and concentrates that brought a net return of 
$465,771,853 and paid $156,637,354 in dividends. 

2 No ore milled; bullion product recovered in clean-up of launders, pipe lines, mill liners, and other ma- 
chinery during course of mill maintenance. 


Other Mines.—The Bald Mountain Mining Co. operated its 370-ton 
mill at Trojan 365 days in 1947 at an average daily rate of 237 tons. 
Shortage of labor and excessive labor turn-over, particularly on under- 
ground jobs, kept the production rate down to 60 to 65 percent of 
normal capacity. The producing claims, the same ones as in 1946, 
were the Portland, Dakota, and Clinton. Mine development during 
the year comprised 3,790 feet of drifts, 2,425 feet of crosscuts, and 
2,371 feet of diamond drilling. The ore-treatment process includes 
crushing, roasting sulfide ores, grinding in cyanide solution, thicken- 
ing and agitation, countercurrent washing, and Merrill-Crowe zinc- 
dust precipitation. Gold recovered in 1947 totaled 13,969 fine ounces 
and silver 33,105 ounces. 

The Belle Eldridge mine! was operated on & development basis 
by the Belle Eldridge Gold Mines, Inc., throughout 1947. "The mill 
was run for testing only. Much construction work was completed, 
and additional construction needed to increase crushing and milling 
capacity was started during the year. The ore contains sulfides of 
zinc, lead, and iron (marmatite and pyrite) and substantial quantities 
of gold and silver. Ore treated by selective flotation during test 
runs of the mill in 1947 totaled 3,750 tons, from which were recovered 
29 tons of lead concentrates assaying, as shipped, 26.90 percent lead 
and 1.58 ounces of gold and 17.8 ounces of silver to the ton; and 61 
tons of zinc concentrates assaying 36.75 percent zinc, 2.41 percent 
lead, and 16.5 percent iron and 0.10 ounce of gold and 0.60 ounce of 
silver to the ton. | 

PENNINGTON COUNTY 


R. E. Nelson amalgamated 100 tons of ore in his mill at the Western 
Bell Lode near Hill City; the amalgam recovered contained 2.16 fine 
ounces of gold. 


1 Davis, Vernon C., Belle-Eldridge Lead-Zine Deposits, Lawrence County, S. Dak.: Bureau of Mines 
Rept. of Investigations 4215, 1948, 8 pp. | 


Texas 


Gold, Silver, Copper, Lead, and Zinc 
(MINE REPORT) = =, 
By A. J. MARTIN 


GENERAL SUMMARY 


HE mine production of gold, silver, copper, lead, and zinc in Texas 
Tix 1947 came from eight small-scale operations in Culberson, 
Hudspeth, and Presidio Counties. The total value of the output 
of the five metals was $50,478, compared with $56,950 in 1946. Of 
the total value in 1947, $22,464 was in lead, the output of which 
increased from 94,000 pounds in 1946 to 156,000 pounds in 1947. 
There were decreases in production of silver and zinc and increases in 
old and copper. Construction of the slag-fuming plant at the El 
aso smelting works of the American Smelting & Refining Co. 
rogressed during the year, and operation was scheduled to begin the 
atter part of 1948. The plant has a large accumulation of zinc- 
bearing slag to treat, as well as hot slag from the lead smelter. The 
capacity of the new plant will be about 25,000 tons of zinc a year. 
All tonnage figures are short tons and “dry weight’’; that is, they 
do not include moisture. | o | EMEN 
The value of the metal production herein reported has been cal- 
culated at the following prices. mE " 


- Prices of gold, silver, copper, lead, and zinc, 1943-47 


Zinc 3 (per 


Gold! (per | Silver? (per | Copper? (per| Lead? (per 
pound) pound) 


Year fine ounce) | fine ounce) pound) 
E Ó— $0. 7114- $0. 108 
Po c ——— — PM . 7114- 114 

Eeer Ee 711+ . 115 
D. RC Pc s -.122 
AAA 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 

Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ea) per fine ounce. 

* ion bi price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946, to Dee. 
3 Yearly average ub rg price of all grades of primary metal sold by producers; price includes bonus 

payments by Office of Metals Reserve for overquota production. 
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MINE PRODUCTION 


In total mine production from 1885 through 1947, silver was the 
principal metal produced in Texas, although the output has been 
small since large-scale operation of the Presidio mine at Shafter 
‘ceased in 1942. "The following table shows the annual output of ore 
-and the quantity and value of the metals recovered from Texas mines 
from 1943 to 1947, as well as the total metal production from 1885 
to 1947. 


Mine production of gold, silver, copper, lead, and zinc in Texas, 1943-47, and 
| total, 1885-1947, in terms of recovered metals 


Gold 


Ore (short 
tons) 
Fine ounces Value 


A | AAA | AAA | A Ap || AAA AAA, 
EES || OEN ON ETES À jIOOR)KHHAAA | SER a | AAS CPAP 


Copper Lead Zinc 
Year - o ree OA 
| value 
Pounds | Value | Pounds | Value | Pounds | Value 

y L SEREEN EE SEA E ERA A 162,000 | $21,060 26, 000 $1,950 A AN $30, 463 
ET cie orante 2000.]- 231,050 endios leet 34, 858 
LEE 110, 000 BBO osc cee ed E, DOLEO ANON 31, 394 
1946....... SE 6, 000 972 94, 000 10, 246 88,000 | $10, 736 56, 950 
A ATE E NEE 12, 000 2,520 | 186,000 22, 464 44, 000 5, 324 50, 478 
1885-1947. ...........-.-.----- 21,315 | 372, 563 24,913 | 522,159 2810 | 122,551 | 24, 676, 599 


1 Figure not available. 
‘ 3 Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Texas in 1947, by 
counties, in terms of recovered metals 


Mines Ore Gold Silver 


Copper Lead Zinc 


OR Pree” | Soma’ | ounces) | ounes) | (pounds) | (pounds) | (pounds) 
Culberson- aaao 3 B87 Lo 2805 | 9200 | aam. 
Hudspeth. — Ba RR 1| 2,75 1 588 |... 20,700 | 44,000 
. Presidio... .---.-------- 4| 1215 44 | 17,084 | 2,80 | 127,000 |.........- 
Total: 1947..-.-.--------- 8 4, 552 45 | 20,547 | 12,000 | 156,000 44, 000 
AO 5| 6,705 9| 42922) 6000 | “94,000 | 88,000 


807800—48—— —2 
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ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Texas in 1947, with content in terms of recovered metals 


Mines Ore Gold Silver ; 
Copper Lead Zinc 

Source produc- | (short (fine fine 
ing tons) | ounces) | ounces) | (Pounds) | (pounds) | (pounds) 
Dry and siliceous silver ore...... 3 962 1 17, 456 6, 799 10,356: EE 
Toppa EEN 2 68 |-..------- 140 4291 EE even sae 
A A 4 772 43 2, 383 910 | 124,944 |.......... 
Zinc-lead ore 1 2, 750 1 568 |.......... 20, 700 44, 000 
Total: 1947............... 18 4, 552 45 20, 547 12, 000 156, 000 44,000 
Eeer 5 6, 705 9 42, 6, 000 94, 000 88, 000 


1 2 mines shipped to both copper and lead plants. 


SMELTING AND REFINING PLANTS IN TEXAS 


Smelters in Texas treat large tonnages of ores and concentrates 
from several Western States and foreign countries, and a substantial 
tonnage of smelter residues and secondary material from plants in 
Texas and other States east of the Rocky Mountain region. 

The copper and lead smelters of the American Smelting & Refining 
Co. at El Paso have an annual capacity of 600,000 tons and 250,000 
tons, respectively, of furnace charge. Ores and concentrates received 
in 1947 came from mines in Arizona, Colorado, Michigan, New 
Mexico, Texas, Canada, Cuba, Mexico, Newfoundland, South-West 
Africa, Yugoslavia, and Argentina. Other material treated included 
residues and clean-up material from zinc smelters in Texas and Okla- 
homa, and other plants in Arizona, Kansas, and New Jersey. Re- 
treatment of old slag accumulated at the El Paso smelters is scheduled 
to begin in the latter part of 1948, upon completion of the slag-fumin 
p under construction during 1947. "The zinc oxide recovered wil 

e shipped to & zinc smelter and treated along with concentrates to 
produce metal. 

The Phelps Dodge Corp. Nichols electrolytic copper refinery at 
E] Paso treats blister-copper anodes cast at corporation smelters in 
Arizona; capacity operation was maintained throughout 1947. A 
copper sulfate (blue vitriol) section and a slime plant (for recovery of 
rare metals and gold, silver, and lead) are operated in connection 
with the electrolytic plant. Improvement and remodeling of the 
slime plant, begun in 1946, was completed in October 1947. 

The three zinc-reduction plants in the State were operated through- 
out 1947. The horizontal-retort smelter of the American Smelting 
& Refining Co. at Amarillo received concentrates from mines in Ari- 
zona, Colorado, Montana, New Mexico, Utah, and Mexico. The 
same company operates the electrolytic zinc plant at Corpus Christi 
(annual capacity 30,000 tons of cathode zinc), which also treats both 
foreign and domestic concentrates. The horizontal-retort smelter of 
the American Zinc Co. of Illinois at Dumas purchased concentrates 
from mine operators in Arizona, Colorado, New Mexico, Utah, and 
foreign countries. 
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REVIEW BY COUNTIES 


Culberson County.—Most of the output of silver and copper from 
Culberson County in 1947 came from the old Hazel mine, operated 
from January 1 to March 1 by M. F. Drunzer. The mine is near the 
Culberson-Hudspeth County line, 14 miles northwest of Van Horn. 
Shipments totaled 454 tons of direct-smelting ore containing 2,731 
ounces of silver and 6,983 pounds of copper. Other shipments from 
Van Horn during the year comprised 2 cars of lead ore and a car of 
copper-silver ore, shipped from a prospect by Geaslin & Mayfield, and 
a truckload of material containing a little silver, lead, and copper, 
shipped by J. C. Moore and L. Ellison. 

Hudspeth County.—The Bonanza zinc-lead mine in the Quitman 
Mountains 10 miles southwest of Sierra Blanca was operated in 1947 
from January 1 to April 16 by the Clark Mining Co. The mine is 
opened by a 300-foot vertical shaft and 1,000 feet of drifts. The ore 
was treated in a gravity-concentration mill. The yield from an esti- 
mated 2,750 tons of ore treated was 12 tons of lead concentrates con- 
taining 1 ounce of gold, 568 ounces of silver, and 16,664 pounds of 
lead; and 70 tons of zinc concentrates containing 5,104 pounds of lead 
and 51,456 pounds of zinc. 

Presidio County.—In 1947 the Marfa Mining Co. shipped several 
cars of lead ore containing a little silver from the Silver Dome group 
of claims 25 miles northwest of Presidio. R. I. Carr continued to 
ship lead-silver-gold ore from his mine near Presidio and also shipped 
one lot of copper ore. George Leland shipped a car of lead-silver ore 
from the Last Chance property.  Lessees at the Presidio mine shipped 
&bout 13 cars of silver ore containing some lead. 


Utah 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By C. E. NEEDHAM anvJPAUL LUFF 


GENERAL SUMMARY 


EBOUNDING with great vigor from a poor showing in 1946, 
R metal mining in Utah in 1947 experienced one of the best peace- 
time years in the history of the State. Gold set the pace in 

recovery, with an increase of 136 percent in output, and copper 
followed closely, with a gain of 133 percent. Silver, lead, and zinc 
also made good records, silver production rising 89 percent, lead 62, 
and zinc 54. The value of each metal increased markedly over that 
in 1946, gold rising 136 percent, silver 112, copper 202, lead 114, and 
zinc 53 percent. The 1947 total value of $158,624, 849—an all-time 
high—was 163 percent above the total value in 1946 and 27 percent 
more than the previous peak of $124,562,540 reached in 1943. Of 
the State total value in 1947, copper contributed 7 1, gold 9, lead 9, 
zinc 7, and silver 4 percent. " Compared with 1946, the value of the 
five metals produced in the West Mountain (Bingham) district in 
1947 rose 198 percent; in the Park City region, 42 percent; and in the 
Tintic district, 48 percent. 

All tonnage figures are short tons and “dry weight’’; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1948-47 


Gold ! Silver ? Copper ? Lead ? Zinc ? 
Year (per fine (per fine per (per (per 


ounce) ounce) pound) pound) pound) 
(Dove RC pM NOR DUS ES $35. 00 $0. 711+ $0. 130 $0. 075 $0. 108 
poro AA E ate CA 35. 00 , 711+ . 135 . 080 . 114 
1940 2 2c DR 35. 00 . 4114- . 135 . 086 . 115 
hr EE 35. 00 . 808 102 . 109 . 122 
MOA —— Á—— Á€— POS 35. 00 905 210 . 144 121 


1 Price under anon of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-1-($20.671835) per fine ounce. 
i da ‘Treasury buying price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946 to Dec. 31, 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 
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Mine production of gold, silver, copper, lead, and zinc in Utah, 1943-47, and total, 
T 1864-1947, in terms of recovered metals EM 


UTAH—GOLD, SILVER, COPPER, LEAD, AND ZINC 


Mines producing Gold (lode and placer) Silver (lode and placer) 
Year Ore (short DEPRECOR PETAT 
Ge tons) 

Lode Placer Fine ounces Value Fine ounces Value 
1943 110 1 | 37,386,731 390, 470 | $13,666, 450 | 9,479,340 | $6, 740, 864 
1994 . LLL. 97 |.........- , 940, ; 12,047,805 | 7, 593,075 5, 809, 520 
1945............. 89 | .......... 24, 723, 184 279, 979 9, 799, 265 6, 106, 545 4,342, 432 
LO48 22. 88 1| 13,245, 691 178, 533 6, 248, 655 4, 118, 453 3, 327, 710 

E 118 2 | 30,383, 114 421,662 | 14,758,170 | 7,780,032 7,040, 
1884-1947 o oo 1 599,985, 802 | 11,064,640 | 287, 487, 440 | 726, 952, 551 | 531, 126, 691 


Year | Total value 
Value Pounds Value Pounds Value 

1943_______ 647, 978, 000 | $84, 237,140 | 130,514,000 | $9,788,550 | 93, 792,000 | $10, 129, 536 | $124, 562, 540 
IO44 ` 5, 150, 000 76, 205, 250 | 105, 038, 000 8, 403, 040 , 988, 000 8, 890, 632 111, 036, 247 
19045....... 452, 752, 000 | 61,121,529 | 81,634,000 7, 020, 524 67, 260, 000 7, 734, 900 90, 018, 641 
1946....... , 568, 000 | 37,028,016 61, 422, 000 6, 694, 998 56, 584, 000 6, 903, 248 60, 202, 627 
1047....... , 066, 111, 943, 860 | 99,396,000 | 14,313,024 | 87,346,000 | 10, 568,866 | 158, 624, 849 
1864-1947..| 25,166, 974 |1,484,334,349 | 34,408,738 | 503,570,598 | 21,026,684 | 148, 540, 807 2,955,059,885 

1 Figures estimated for certain years before 1901. 

2 Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Utah in 1947, by months, 
in terms of recovered metals 


Gold (fine | Silver (fine Copper Lead Zine 

Month ounces) ounces) (pounds) (pounds) (pounds) 
January ne oo os c A 31, 981 599, 795 44, 972, 000 7, 452, 000 7, 084, 000 
February... 31, 426 617, 740 43, 602, 000 7, 574, 000 6, 974, 000 
March ees 34, 302 639, 490 48, 604, 000 8, 162, 000 7, 732, 000 
ADI ae ee 36, 885 668, 170 46, 944, 000 8, 936, 000 8, 638, 000 
EE Eeer ee 39, 747 736, 385 50, 284, 000 10, 052, 000 8, 808, 000 
PUTO cee ot te lee le 36, 972 668, 085 47, 354, 000 9, 056, 000 8, 698, 000 
UY eee EE 37, 848 600, 655 46, 974, 000 6, 578, 000 6, 238, 000 
v1 14) EE 40, 212 664, 040 47, 264, 000 8, 084, 000 6, 984, 000 
September.........................-- 38, 325 664, 585 46, 292, 000 8, 212, 000 6, 352, 000 
OCW DOF APP cer est 26, 149 595, 015 32, 942, 000 8, 395, 000 6, 564, 000 
NS -2-00a 28, 653 607, 490 32, 312, 000 8, 202, 000 | 6, 224, 000 
EELER 38, 562 718, 582 45, 522, 000 8, 692, 000 7, 050, 000 
Total: 1947... calice 421, 662 7, 780,032 | 533, 066, 000 99, 396, 000 | 87, 346, 000 
| 1040 E 178, 533 4,118, 453 | 228, 568, 000 61, 422,000 | 56, 584, 000 


Gold.—The spectacular record made by gold in Utah in 1947 
brought output of the metal to the highest figure in the State’s history. 
Copper ore remained the chief source of gold, supplying 87 percent 
of the State output; zinc-lead ore followed with 8 percent; other base- 
metal ores contributed less than 1 percent; and siliceous gold and 
silver ores, nearly 5 percent. Two placers reported production in 
1947. | | | 
- Of the State gold in 1947, 91 percent came from the West Mountain 
(Bingham) district, where gold output was 173 percent greater than 
in 1946; the Park City region, second in position, gained less than 1 
percent; and the Tintic district in third place recorded a loss of 14 
percent. | 7 
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The leading gold producers in Utah in 1947, each with an output 
of more than 1,000 ounces of recoverable metal, were as follows: 
Utah Copper mine and the United States & Lark group, both in the 
West Mountain (Bingham) district; New Park Mining Co. property 
in the Park City region; Tintic Bullion, Centennial-Beck-Victoria 
mines, the properties of the Chief Consolidated Mining Co., and the 
Eureka Lilly mine, all four in the Tintic district; and the "National 
Tunnel & Mines Co. property in the West Mountain (Bingham) 
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FIGURE 1.—Value of mine production of gold, Svor, (Opper, lead, and zinc, and total value in Utah, 


district. These eight properties produced 97 percent of the State 
gold in 1947. 

Silver.—The increase of 3,661,579 ounces over the 1946 output of 
4,118,453 brought Utah silver production i in 1947 to the highest figure 
since 1943. Among the larger producers of the metal, increases of 
100 to 300 percent above 1946 levels were rather common. In the 
leading districts, gains were especially large (137 percent) in the West 
Mountain (Bingham) district, owing to sharp upturns in output of 
the metal at the Utah Copper mine, United States & Lark group, and 
the Butterfield property. 
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State producers in 1947 that had an output of more than 125,000 
ounces of recoverable silver each were the Utah Copper mine, United 
States & Lark property, Chief Consolidated Mining Co. property, 
Park Utah Consolidated Mines Co. property, New Park Mining Co. 
property, Silver King Coalition Mines Co. property, Calumet mine, 
Pacific Bridge Co. property, the Butterfield property, and the Tintic 
Standard mine. These 10 properties furnished 89 percent of the total 
silver in 1947. 

Zinc-lead ore, zinc ore, lead ore, and zinc-lead-copper ore together 
supplied 50 percent of the State silver in 1947, copper ore 40 percent, 
and siliceous ores 9 percent; the remainder came from copper pre- 
cipitated and zinc slag fumed. 

Copper.—The output of recoverable copper in Utah in 1947 was the 
greatest in any peacetime year and has been surpassed only in the 
period 1941-44. This record would have been even more impressive, 
except for the labor strike on the Bingham & Garfield Railroad from 
October 22 to November 5, which interrupted operations at the Utah 
Copper mine of the Kennecott Copper Corp. at Bingham. Among 
the five leading copper producers in 1947, only the Utah Copper mine 
and the United States & Lark group reported increases over 1946 output. 

Utah mines that yielded over & million pounds of recoverable copper 
each in 1947 included the Utah Copper mine, the National Tunnel & 
Mines Co. property, the United States & Lark group, and the Colum- 
bia group of the Ohio Copper Co., all in the West Mountain (Bing- 
ham) district. These four properties contributed 99 percent of the 
State copper in 1947. 

Lead.—In 1947 lead mining in Utah had its best year since 1944. 
Increases of 50 percent or more in output of recoverable lead, compared 
with 1946, were made by the Pacific Bridge Co. property, Chief Con- 
solidated Mining Co. property, Silver King Coalition Mines Co. 
property, United States & Lark group, Butterfield property, and the 
Hidden Treasure mine in the Ophir district. Other important proper- 
ties made smaller gains, and a few experienced declines. 

Utah operations that yielded over a million pounds of recoverable 
lead each in 1947 were, in order, the United States & Lark group, Chief 
Consolidated Mining Co. property, Silver King Coalition Mines Co. 
property, New Park Mining Co. property, Park Utah Consolidated 
Mines Co. property, Calumet mine, Butterfield group, Tooele old 
slag dump, Pacific Bridge Co. property, and the Hidden Treasure 
mine. These 10 properties produced nearly 92 percent of the State 
lead in 1947. 

Of the total lead output in 1947, 85 percent was recovered from zinc- 
lead ores concentrated, and most of the remainder from lead, siliceous, 
and zinc-lead ores smelted and zinc slag fumed. 

Zinc.—Zinc output in Utah in 1947 rose to the highest figure since 
1943. All important zinc-producing districts made increases over 
1946 yields, but gains were especially outstanding in the West Moun- 
tain (Bingham) district because of a 25,000,000-pound increase at the 
United States & Lark group. Standing second in increased zinc 
production was the Pacific Bridge Co. at Park City, with a gain of 
nearly 4,000,000 pounds of recoverable metal. | 

The leading producers of zinc in Utah in 1947, each having an out- 
put of over à million pounds of recoverable metal, were the United 
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States & Lark group, Chief Consolidated Mining Co. property, 
Tooele slag-fuming plant (yield from old slag only credited to the plant 
as a State producer), New Park Mining Co. property, Pacific Bridge 
Co. property, Park Utah Consolidated Mines Co. property, Calumet 
mine, Silver King Coalition Mines Co. property, Hidden Treasure 
mine, and the Horn Silver property. These 10 producers supplied 95 
percent of the State zinc in 1947. EE 
Zinc-lead ore concentrated was the source of nearly 87 percent of 
the total zinc in 1947; zinc slag fumed furnished most of the remainder. 


MINE PRODUCTION BY COUNTIES. 


Mine production of gold, silver, copper, lead, and zinc in Utah in 1947, by counties, 
in terms of recovered metals 


E oduc- Gold Bilver 
EN Ore (short 
County tons) e m 
8 e | 
Lode | Placer Ounces Value ounces Value 
Beaver....-.------------------- lus 399 | $13,965 | 74,758 | $67,656 
Box Elder...................... & lud 63 39 1, 365 390 353 
Lon EEN 3 EA ENKE PAPA EE E, GE A 
CE ME ENEE Bt EE 1 dO AA A 
Grand- EE 2 RA A AA, A 42 38 
A AA A 315 73 
BE RS ai A AAA 4,458 156,030 | 771, 968 698, 631 
BIC AA A ll Ist ezz 1 S00 M A PA 
Pl nc. cae Bol A 139 4,865 2, 484 2, 248 
Salt Lake.....................- 10 1... 384, 477 | 13, 456, 695 |4, 837, 948 | 4, 378, 343 
San Juan....................... a. oou 1 35 864 782 
SLAA E A TS aada AS 10 
SUM Mbs laa B WEE 1, 812 ,4 996,927 | 902,210 
AA ee 30 f... 4,089 143,115 401, 957 363, 771 
IU EEN Tiesa SBM GE EC 32 
Utah. eo aaa 18 |........ 10, 084 384, 440 | 326, 706 295, 669 
Wasatch......................- 7 leek 15, 240 ,400 | 355,821 322, 018 
Washington.................... » JA ONERE 4 140 10, 052 ; 
Total: 1947..............- 118 2 | 30,383, 114 | 421,662 | 14, 758, 170 |7, 780,032 | 7.040, 920 
Kr e 88 1 | 13,245,691 | 178,533 | 0,248,655 |4, 118, 453 | 3, 327, 710 
Copper Lead Zinc ` 
County — — _ _—_ _—_— —_——————————— _—_ ___ "| Total value 
i Pounds Value Pounds Value Pounds Value 
Beaver........... 230, 600 $48, 426 | 1, 637,000 $235, 728 | 2,198. 000 $265, 958 $631, 733 
Box Elder........ 42, 700 8, 967 18, 500 2, 664 29, 800 3, 606 16, 955 
Emery......-.--- 2, 100 MI poo E NEE, E 441 
Garfield... AAA OM ewes OA ecu AA EE 35 
ane SE 900 IBU AP A dE, AA 227 
POD AA AA AS AAA AAN AO RE | 
ch E Hom 463, 200 97,272 | 10,871,500 | 1,565,490 | 7,930,000 959, 530 8, 476, Cu 
en AA MAA ANO Dee GENEE, Nei DEER 
Pite 2, 200 462 17, 000 AN AAA GE 10, 023. 
Salt Lake........|528, 703, 000 |111,027, 630 | 52, 632, 500 | 7;579,080 | 40,947,400 | 4,954,636 | 141, 396, 384 
San Juan......... 996, 100 200, 18) AO AA A DEE 209, 998 
Sevier............ 100 7A RR eterna ee EE 4, 400 532 562 
Summit.......... 574, 900 120,729 | 15,312,000 | 2,204,928 | 14,080,000 | 1, 703, 680 4, 904, 976 
'Tooele..........- 677, 300 142,233 | 9,890,000 | 1,424,160 | 13,366,200 | 1,617,310 9, 690, 589 
Uintah........... 200 6, 000 864 4, 800 Li: j 
y 646, 900 135,849 | 2,077, 500 299, 160 953, 000 115, 313 1, 230, 431 
Wasatch......... 564, 900 118, 629 6, 661, 500 959, 256 7, 832, 400 047, 720 2, 881, 023 
Washington...... 160, 900 33, 789 272, 500 E AA EE ; 
Total: 1947.|533, 066, 000 |111, 943, 860 | 99,396,000 | 14,313,024 | 87,346,000 | 10, 568, 866 | 158, 624, 849 
1946. |228, 568, 000 | 37,028,016 | 61, 422, 000 6,694, 098 | 56, 584,000 | 6,903,248 | 60,202,627 
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MINING INDUSTRY ` 


Improvements in many of the factors affecting metal production in 
Utah in 1947 resulted in a tremendous increase (130 percent) in output 
of ore—from 13,245,691 tons in 1946 to 30,383,114 tons in 1947, a 
figure that has been exceeded in Utah’s history only in the period 
1941-44. Most of this gain was made at the Utah Copper mine, but 
numerous other producers pushed their tonnages considerably above 
1946 levels. 

Labor conditions were much improved i in the State in 1947, although 

additional-skilled miners still were needed at some places. Only one 
strike marred the outstanding performance of the industry during the 
year—a labor strike on the Bingham & Garfield Railroad, which hauls 
ore from the mines in Bingham Canyon to mills and smelters. The 
strike was called on October 22 and settled November 5; during this 
time no ore was produced at the Utah Copper mine. 
. Expiration of the Premium Price Plan on June 30 caused only two 
or three mines to close, but operations at some properties were cur- 
tailed or shifted to different ore. On the other hand, several small 
properties came into production during the second half of the year, 
and the total number of lode mines producing in the State in 1947 
increased 34 percent—from 88 in 1946 to 118 in 1947. 

Nearing completion at the end of the year were the $12,000,000 
power plant of the Kennecott Copper Corp. near Magna and the 
$5,000,000 electric-haulage line from the company Utah Cop a mine 
in ‘Bingham Canyon to the company Magna and Arthur mi The 
new power plant will furnish power to the copper mine, the new 
haulage line, and the Magna and Arthur mills. 


ORE CLASSIFICATON | 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. | 


Ore sold or treated in Utah in 1947, with content in terms of recovered metals 


| EE Mines| Ore | Gold | Silver | 
| , Copper Lead Zinc 
Source ; produc-| (short (fine (fine 

ing tons) ounces) | ounces) (pounds) (pounds) (pounds) 
Dry and siliceous gold ore... 10 5, 755 1, 726 35, 814 87, 840 144, 325 |.........- 

ate and siliceous gold-silver 
eegene 19 107, 064 6, 861 | ` 303, 756 - 611,008 | 2,497,096 |.........- 
Dry: and siliceous silver ore.. 31 58, 922 2,218 | 378, 654 225, 526 1, 901, 986 .]1, 655 
60 | 171,741 | 20,805 | 718, 224 924,374 | 4,543, 407 1, 655 
So eee nee ndis 19 |29, 021, 203 366, 289 3, 102, 648 |! 528, 356, 304 9,415 EE 
Lead... esse eas 51 27, 194 2, 031 / 245, 35 351 149, 671 6, 407, 877 335, 041 
AN BEE 8 | 294, 685 345 62, 439 488, 758 2, 195, 061 | 8,881, 612 
A 36 | 1,066, 614 | 32, 168 |3, 637, 220 3, 062, 936 | 85, 834, 684 |77, 728, 186 
Zinc-lead- -eopper...........- 4 1, 587 13 14, 150 83, 897 945, 556 399, 506 
‘Total lode mines...... 3 118 |30, 383, 114 | 421, 651 |7, 780, 032 |! 533, 066, 000 | 99, 396, 000 |87, 346, 000 
Placers..............----.--- gender e 8 H NEE, aches see DC. EE GENEE 
Total: 1947...........- 120 |30, 383, 114 | 421, 662 |7, 780, 032 |1 533, 066, 000 | 99, 396, 000 |87, 346, 000 
18 oo 89 |13, 245, 691 | 178, 533 |4, 118, 453 |4 228, 568, 000 | 61, 422, 000 |56, 584, 000 


. , 4 Includes 21,149,066 pounds recovered from mine-water precipitates. : 
3 erer 66, 422 tons of zinc sl 
3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
$ Includes 10 ,142,892 pounds recovered from mine-water precipitates. 
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METALLURGIC INDUSTRY 


The 30,383,114 tons of ore produced in Utah in 1947 were treated 
as follows: 30,145,074 tons (over 99 percent) at concentrating mills 
(13,055,452 tons in 1946); 171,618 tons (0.6 percent) shipped crude 
to smelters (107,122 tons in 1946); and 66,422 tons (0.2 percent) of 
old slag fumed (83,117 tons in 1946). 

The 11 concentrating mills active in Utah in 1947 treated ore and 
old tailings as follows: 5 plants (Arthur, Magna, Ohio Copper, Tooele, 
and Big Indian), 29,009,573 tons of copper ore and old tailings; 5 mills 
(Bauer, Midvale, Pacific Bridge, Silver King, and Tooele), 1,061,254 
tons of zinc-lead ore and old tailings, zinc-lead-copper ore, and zinc 
ore; 1 plant (Bauer), 51,987 tons of old gold-silver tailings; 1 flotation 
mill in Summit County, 22,000 tons of current zinc tailings; and 1 
gravity mill in Utah County, 260 tons of lead ore. The custom con- 
centration mills (3,900 tons daily capacity) in the Salt Lake area were 
operated at a considerably higher rate in 1947 than in 1946, yet at 
much below total capacity. 

The Midvale 1,700-ton concentrator of the United States Smelting, 
Refining & Mining Co. operated all year and continued to treat largely 
zinc-lead ore, mostly from company-owned properties in the West 
Mountain (Bingham) district and from the property of the New Park 
Mining Co. in the Park City region. The 1,500-ton concentrator of 
the International Smelting & Refining Co. at Tooele operated at such 
times as milling ore was available; the copper unit, which treated only 
ore from the property of the National Tunnel & Mines Co., was closed 
in August. The bulk of the feed at the zinc-lead unit was supplied 
by the Chief Consolidated Mining Co., the National Tunnel & Mines 
Co., and the Park Utah Consolidated Mines Co. The 700-ton con- 
centrator of the Combined Metals Reduction Co. at Bauer operated 
continuously, mainly on zinc-lead ore from company owned or oper- 
ated properties in Utah and Idaho. The Silver King Coalition Mines 
Co. 800-ton concentrator at Park City was active throughout the year 
and treated only zinc-lead-silver ore from the company mine. The 
e port tailing plant of the Pacific Bridge Co. at Park City operated 
all year. | 

The Garfield copper smelter of the American Smelting & Refining 
Co. operated throughout the year but was forced to curtail operations 
sharply during the Bingham & Garfield Railroad strike, when copper 
concentrate from the Magna and Arthur mills was cut off. "The 
Murray lead smelter of the American Smelting & Refining Co. and 
the Midvale lead smelter of the United States Smelting, Refining & 
Mining Co. operated all year and treated lead concentrates, crude 
lead ore, and siliceous ores. Material for the Murray plant was sup- 
plied mainly by mines in Utah and Idaho and that for the Midvale 
plant chiefly from company-owned properties in Utah. The Tooele 
lead plant of the International Smelting & Refining Co. operated in 
conjunction with the company zinc slag-fuming plant and treated 
zinc-lead ores and old slag, lead ore and concentrates, and zinc ores, 
from both company-owned and custom sources. The slag-fuming 
plant treated a total of 160,482 tons of hot current slag, old cold slag, 
and crude ore in 1947, compared with 179,715 tons in 1946; the result- 
ing zinc fume (19,657 tons), averaging 73.24 percent zinc, was shipped 
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to the National Zinc Co. at Bartlesville, Okla., and the lead fume 
(2,679 tons), averaging 50.15 percent lead, was re-treated at the Tooele 
lead smelter or sold directly to industrial plants. 

Of unusual interest was the announcement of the Kennecott Copper 
Corp. that late in 1948 it would begin constructing an electrolytic 


refinery, having an initial capacity of 12,000 tons of copper per month, 
at Garfield. 


Mine production of metals in Utah in 1947, by methods of recovery, in terms of 
recovered metals 


Material Gold 


Silver 
treated Copper Lead Zinc 
Method of recovery EH SEN SN (pounds) | (pounds) | (pounds) 


Concentrates smelted............... 1,019,624 | 399,045 | 6,649, 816| 509, 378, 535 | 85, 305, 449 | 76, 287, 881 
Ore smelted 1... 238,040 | 22,605 | 1,130, 208| 2,538,399 | 14, 090, 551 | 11, 058, 119 
Mine-water precipitates smelted ?...| 13,305 1 8| 21,149,066 |............].-......... 
'Totállode. lime A 421, 651 | 7, 780, 032| 533, 066, 000 | 99, 396, 000 | 87, 346, 000 
Placer coeno eR BH EE, WEEN Ib: A AAA EE 
Total: 1047 EE, MA 421, 662 | 7, 780, 032| 533, 066, 000 | 99, 396, 000 | 87, 346, 000 
A A en tee 178, 533 | 4, 118, 453] 228, 568, 000 | 61, 422, 000 | 56, 584, 000 
1 Includes 66,422 tons of old slag. 2 All from Salt Lake County. 


Gross metal content of Utah ore treated at mills in 1947, by classes of ore and 
methods of treatment ! 


Gross metal content of mill feed 
Method of treat- | „OTe 


Class of ore (short ; 
ment ? ton (nuo jr Copper Lead Zinc 
ounces) | ounces) (pounds) | (pounds) | (pounds) 
Dry and siliceous gold- | Concentration... 51,987| 3,000|  90,000|........... 1, 500, 000} 2, 000, 000 
Sliver. 

Copper................. |.-.-- do. 29, 009, 573| 499, 06613, 450, 3281559, 642,690} 1,000, 000}........._. 
TOG ME ER s (e GE 260 1 500 70 30, 000|........... 
A MOT O (le EEN 22, 040 20 15, 073 7, 500 320, 792 529, 325 
Zinc-lead_._........-.._}----- e 23222052 1,059, 889] 42, 739,4, 037, 371| 5, 167, 644/103, 946, 124/110, 821, 717 
Zinc-lead-copper. ......|..... d0. e 1, 325 14| 11,507 84, 925 310, 053 431, 909 
Total: 1947.......|................-. 30, 145, 074| 544, 84018, 504, 779/564, 902, 829/107, 106, 969/113, 782, 951 
A WEE 13, 055, 452| 217, 354|4, 299, 538|241, 876, 959| 60, 578, 273| 65, 841, 438 


1 Exclusive of copper ore treated by leaching. 2 No ore treated by amalgamation or cyanidation in 1947. 


Gross metal content of concentrates produced from ores mined in Utah in 1947, 
by classes of cencentrates smelted 


Gross metal content 


Class of concentrates 


Gold (fine | Silver (fine| Copper Lead Zinc 
ounces) ounces) (pounds) | (pounds) | (pounds) 
AAA 364, 077 | 2,995, 430 |510, 679, 533 805, 826 |............ 
MOG A E 16,030 | 2,749,692 | 2,215,804 | 77, 709, 138 8, 288, 361 
VA seeders Fake eek 6, 588 547,522 | 1,041,825 | 6,645,688 | 76, 612, 888 


Dry iron (from gold-silver, 
zinc, zinc-lead, and zinc- 


lead-copper ore)............. 11, 480 373, 199 460, 666 | 4,075,978 | 5,856,777 
Lead-copper................-- 4 3, 998 31, 977 81, 509 12, 395 
Total: 1947.............- 1, 019, 624 399,079 | 6, 669, 841 |520, 429, 805 | 89,918, 139 | 90, 770, 421 
1946. ............ 453, 026 156,617 | 3,475,096 |220, 637, 969 | 52,888,261 | 53, 862, 793 
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Mine production of metals from concentrating mills in Utah in 1947, in terms of 
recovered metals 


Concentrates smelted and recovered metal 


Ore milled |’ 
(short Concen- Gold Silver 


tons) trates (fine (fine Copper Lead | Zine 
produced (pounds) (pounds) | (pounds). 

(short tons) ounces) | ounces) 

BY COUNTIES 

Beaver............... 8, 689 2, 860 126 27,920 14,950 | 780,223 | 1,162,558 
SUBD nesaciicnnaocaa 75,735 18, 928 789 436, 266 69,238 | 7,883,000 | 7,023,822 
Salt Lake 29, 281, 523 911, 441 382, 244 | 4, 705, 057 | 507, 168, 204 | 49,221, 690 | 40, 930, 895 
San Juan............. 58, 66 2, 603 |.......... 842 ¿E PA AAA 
Summit.............. 564, 005 30, 877 1, 243 857, 202 500, 976 | 14,445,795 | 14,004, 459 
Tooele. .............. 86,415 | : 30,500 2, 976 276, 173 101, 373 ,802, 600 | 3,789,147 
BK EE 3,219 | . 11,749 33 19, 296 9, 338 556, 710 944, 600 
Wasatch. ............ 66,821 | | 20,666 11, 634 327, 060 522, 746 | 6,525,431 | 7,832,400 
Total: 1947.....| 30,145,074 | 1,019,624 | 399,045 | 6,649,816 | 509,378, 535 | 85, 305, 449 | 76, 287, 881 
1946..... 13,055, 452 | 453,026 | 156,610 | 3,473, 187 | 215,849, 601 | 50,764,353 | 45, 036, 802 


BY CLASSES OF CONCENTRATES SMELTED 


COpper--------------------------- 790,257 | 364,977 | 2,995, 430 | 506, 366, 157 |------------ļ----------- 
DCA estes encased eae 75,235 | 16,030 | 2,749,692 | 1,651,852 | 75,128,932 | 1,389,171 
EE 72,893 | 6,554 | 527,497 982,935 | 6,029,735 | 74,208,791 


Dry iron (from gold-silver, zinc, 
zinc-lead, and zinc-lead-copper 


BEE 81, 165 11, 480 373, 199 351, 732 4, 067, 519 684, 870 
Lead-copper. ....................- 74 4 3, 998 25, 859 79,263 |  — 5,049 
Total 1947. ................. 1,019,624 | 399,045 | 6, 649,816 | 509,378, 535 | 85,305, 449 | 76, 287, 881 


Gross metal content of Utah crude ore shipped to smelters in 1947, by classes of ore 


Gross metal content 


Ore 
Class of ore (short ; 
tons) ae thes Copper Lead Zinc 

ounces) | ounces) (pounds) | (pounds) | (pounds). 
Dry and siliceous gold............... 5, 755 11, 726 35, 814 99, 285 158, 070 931 
Dry and siliceous gold-silver......... 55,077 4, 861 248, 756 623,359 | 3,494,716 |..........- 
Dry and siliceous silver.............. 58, 022 2, 218 3,8,654 231,394 | 3,156,077 2, 285 
A ..cosoo ege 11, 720 1,311 107, 210 858, 301 CN, EE 
EE 26, 934 2, 031 245, 065 180,822 | 6, 616, 209 580, 231 
A RA E E E 72, 645 341 61, 283 623,027 | 2,344,538 | 12,066, 314 
A EE 6, 725 115 49, 535 134,778 | 1,258,355 | 2, 632, 517 
Al 262 2 3, 898 24, 856 80, 105 74, 902 
Total: MOAT oe eee eet oe 238, 040 22, 605 | 1,130,215 | 2,775,822 | 17,122,111 | 15,357, 180 
1946 laos e 190, 239 21,927 646, 532 | 2,828,330 | 12,926, 469 | 15, 935, 874 


1 Includes 66,422 tons of old slag. 
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Mine production of metals from Utah crude ore shipped to smelters in 1947, in 
| terms of recovered metals 


Ore (short|Gold (fine|Silver (fine| Copper Lead Zinc 
tons) ounces) | ounces) | (pounds) | (pounds) | (pounds) 


BY COUNTIES 
BY COUNTIES 


AA A ee 12, 951 273 46, 838 215, 650 856,777 | 1,035, 442 
Box Elder.........................-- 631 39 390 42,700 18, 500 29, 800 
Emery A A essa A ME 2 100 AA EH 
(TADO ME 5 9i EE 42 900 E A 
IE a A A A EATA 45 9 TO EENEG, IAEA ET A wes 
NN EE 55, 557 3, 669 335, 702 393, 962 | 2, 988, 500 306, 178 
PAGO A A 746 139 2, 484 2, 200 17, 000 |........... 
Salt Lakes. D 26, 924 2, 232 132, 883 385, 730 | 3,410, 810 16, 505 
San JUG EE 66 1 22 A EE 
Le ir A ÓN 84 |.........- 10| |  100]|..........-- 4, 400 
UMN os oe ee cele E 25, 054 139, 725 73, 92 
ea EE EE ES 76, 520 1,113 125, 784 575, 927 | 3,997,400 | 9, 577, 053 
(RE) A A E .. (ef PON 32 : 
Ut usce cela rau AA 36, 436 10, 951 307, 410 637, 56 1, 520, 790 8, 400 
Wasatch eee 1, 616 3, 606 28, 761 42,154 | 136,060 |........... 
Washington......................... 1, 41 4 10, 052 160, 900 212, 500 |..........- 
Total: 1947..............- ETE 238,040 | 22,605 | 1,130, 208 | 2, 538,399 | 14,090, 551 | 11,058, 119 
Ee aaa 190, 239 21, 916 645, 266 | 2, 575, 507 | 10, 657, 647 | 11, 547, 198 
BY CLASSES OF ORE 
Dry and siliceous gold. .............. 5,755 TIENS 
Dry and siliceous gold-silver.........|  55,077| 4,861 | 248,756 | 611,008 | 2,096,696 |......... gie 
Dry and siliceous silver.............. 58, 922 : 225, 5 ij 
Ao eer eeh : : ELE A 
EA A , 93 03 245, 065 , 443, 
AO EE 
DUNC IA 
Zinc-lead-copper....................- 
Total 1947... ..-.-....- 238, 040 22, 605 | 1.130, 208 14, 000, 551 | 11.058, 119 


REVIEW BY COUNTIES AND DISTRICTS 


BEAVER COUNTY 


Granite District.—R. A. Glenny, lessee, operated the Beaver View 
group all of 1947 and shipped to a smelter 400 tons of zinc-lead ore 
containing 64 ounces of gold, 779 ounces of silver, 2,209 pounds of 
copper, 81,126 pounds of lead, and 106,498 pounds of zinc. 

Rocky District.—' The Prosper Mining Co. worked the Old Hickory 
group from January to July and shipped 2,025 tons of copper smelting 
ore containing 30 ounces of gold, 3,326 ounces of silver, and 109,357 
pounds of copper. _ m 

San Francisco District.—Metal Producers, Inc., continued to oper- 
ate the Horn Silver mine under lease. Output for the year (10,038 
tons) comprised 8,317 tons of zinc-lead milling ore containing 164 
ounces of gold, 33,360 ounces of silver, 25,437 pounds of copper, 
885,448 pounds of lead, and 1,458,945 pounds of zinc; 1,678 tons of 
silver ore (mostly dump ore), which contained 40 ounces of gold, 6,401 
ounces of silver, 8,722 pounds of copper, and 134,037 pounds of lead ; 
and 43 tons of lead dump-ore containing 1 ounce of gold, 317 ounces 
of silver, 217 pounds of copper, and 7,205 pounds of lead. In De- 
cember the company began building a 400-ton gravity-flotation mill 
near the property with expectations of beginning operations the 
following spring. | 

Star and North Star District.—James D. Williams, lessee, continued 
to operate the Harrington-Hickory group and produced 1,192 tons of 
zinc-lead ore containing 9 ounces of gold, 6,487 ounces of silver, 7,450 
pounds of copper, 218,452 pounds of lead, and 287,378 pounds of 
zinc; 216 tons of gold-silver ore containing 56 ounces of gold, 1,444 
ounces of silver, 982 pounds of copper, and 13,230 pounds of lead; 


MINERALS YEARBOOK, 1947 


1518 


9.6 ‘$66 “F 


en[9A [BIO], 


000 ‘080 ‘FI 
007 “p 


000 ‘ZTE “ST 


009 ‘SZE ‘Ze 
00¢ “EZ 
009 ‘222 


men 49 4» em gn e qu ef en gn e sn | e ep em e en ewe e en ep e e he c e ep a ep en en ewe gn em en e e €» «» «» e» em en gn «» G9 ge e 


zm gp em «D em en (b en es e me e | e ss e e mo em em ep sm op ge e 


009 ‘FIZ 
000 ‘EFS 


(spunod) 
ouz 


009 “62 


(spunod) 
peo] 


ep ep gn ep ep 99 ap A 


(spunod) 
JeddoQ 


v98 

TT9 “918 F 
TIP “e 

904 “LT 
12% 


PIF vez 
EK 

66 

I 


- - 9 e ep - — ep 4» ee = 


(seouno 


eug) JeA[IS 


(seouno 
eug) PIOD 


6G0 ‘689 edd ER pce capa ee re VC HERI MEE. Hem :Áyunoo 3ruung © 
Gë gel 7 a SE pu0uIpoy :AjuNOD JelAog 
O 2. AE ri 188 €T :4}unop uenf usg 
SIL 908 ‘62 |77777777] 9 er ee VEM IIR See Bee 
822 - (D. ARPA O EE Jojjeuig 
608 EE A a ee RS pooAu0330() ANVI 
gp de U 0 [JeMMMMeM—— rn - p00Mmu0130) Zig 
A AA MEME :AJUNOD OAV] 1188 
18€ 2 - e lu rU UN AS Oonqo 
rt NN EE I.  — [eckneRpeeS eee eder A EE EE Apis Juno 
oer — |---------- o o (eS EE HISIuDOIW Diop 
:AÁJUNOO ANITA 
Ee I tMpEeeUEEEIUUTUUT-"upQunoj esnoH :Á3uNOOD PIBN 
egg — d pr ue DTE onu 189M 
680 Ter Trooz 9I pv Il ilu UU BONE: Lk 
ee ` ivv——— Z Se EE EE Oq9N “TIN 
SC Ee EE ch a a eae aaa ssulidg ysigq 
o — —dvv6—-— D — deett Se eee ge en ee d E EE 310199 
: Ayuno) qene 
e o0 [|o T rn 9UT[948)8 :ÁJUNOD UOI 
IN EE MEE id UISBE SISUINAN :AJUNO0) pues) 
----—----- I UM 00-77(4e19 JUW) BdU :£3uno;) PYH 
o ge sé eieiei uleyUNOW] J8p9;) : 43uno() ALU 
A [---------- TN a do EE AAPBIA 8.1918 
eer — oo O aa ES AJ10JU0QUIOJJ 
ez 0 do D. — quusseuescecenexse secte EE TENE 7 ` Dun 
9SZ nose I ULCUS OU NN WS QR DV QV NITE T ree pue[sI 197819 
: :A1unoo piy Xg 
t0  [---------- IN RAR OS 1838 JUN PUE IV) 
A e Gites MRRP EE EES OYSIDUBI A UBS 
yz0 % wm mimm n I pace TQ RO EEUU. A RN ; ADOH 
om, steerer GK a aa a EE 93/UB.Ip 
:&1uno?) 19489g 
(suo 11075) JB d epoT 
p93921j JO Se 3911351p pue A3unoc) 
pros 910 


¿3UIINPOIA eat 


KE) 


S]8J9U1 P9194099.1 JO SUIIGj UI ‘SJOLIJSIP PUB sorjunoo fq '/pg[ Ut dan UI 9UIZ pus ‘peor ‘1eddoo ‘reais ‘pro? Jo wononpoid SUI 


1519 


UTAH—GOLD, SILVER, COPPER, LEAD, AND ZINC 


*se1n3g 93818dos usriqnd 03 A3.19Q1] 98 100 sour JO neemng ‘Jsp IIU ürodj uoronpoaud sopnjoug sg 
‘spied peo1[re1 pus 'sdn-ueo[? *durnp 3815 UI0Jj JUIBI 391HSsIp 03 P931P9L0 [er1o]8eur “SOUJUI SB pojunoo 30u set319dOJq y 
'S3H3uni04) UL) pus qenf u30q ul Sr JOLYSIp OIVULL 1 


6FS “vZ9 ‘BST | 000 ‘YbE "48 | 000 “96€ ‘66 | 000 “990 “EES | ce0 082. | 299 ‘IZP PIT ‘ese og | c REESEN “QLIN VIOL 
992 Z8 ea 006 “343 006 “091 ZSO ut y BRE eee E. HORA O 39qn38s3n,L :AÁ3uno;) uo33uIQS9 M 
009 '9 0088 — 00,6  .. | O09 '8I are 9T ISI. MAA Tee Ae dd TRU RP EQ ME M ene RE "199.109 9NBUS 
Scr “948 | O09'8c8'Z | 008'899“9 | 00€ ‘OFS 909 “99€ voz “CT 997 ‘89 WEN E is MES ree REES e3per enig . 

e :Azunop UIBS8 M 
COT oe E 00g  . 00€ er c o Wee ee oe Coa. E I n p exvT uen 
691 ‘O10 T 00F ‘8 003 sept | 00€ Leon 916 90g ^ | 026 ‘OT i) CT TI WEE KEEN DOLL ` 
LOT ‘022 009 ‘446 000 ‘68S OOF 6 892 61 ye OS [777777 9 | idc ED MD X10,[ UVU YV 

| | " : :A3uno ) umo 
919 T 008 $ 000 ‘9 002 | ce E: ee ve coc pI BEER 93800189 :A1un0;) GBI) 
A -------- 009 'eze 00s ‘2 SST F +69 SM kiegendege SEN ee sdullds MOTI! A 
SLL '196 Z 000 ‘FSZ “TT | 00€ ‘8c9°2 | 006 ‘StF GOT ‘FOS BLS ‘g 00€ ‘TST EE 9 EEN AA s Á9[I8A USN Y 
£90 '869 OOT Let | 000'089 1 | 001 ‘zzz 260 ‘06 001 ig  Jl1)| L Dl e ee en ee 41jud o 
829 ‘OT 000 ‘98 000 ‘OF 00F 06€ I £9 E C : BINAE EG VE RR UNE PARURE UHR NULL YON 
er» ‘T 008 F 009  ]J[----- Te peus rene We. Jue ae I oup DUM OHNE RR PU CU UN UN UM 9PISANW'I 
G1Z o OOF ‘T OKT 098. 91A I seg | [77777 Co ee OBBUIO,) AOL 
Te — qve 009 ‘FL 002 ‘I 66€ Z St qo I pid M NP OO RD We UE OSA 
499 007 Z 009 ‘Z OF TW. Prats 6 E Z pee ee ea eee eae T ee "Band 
GIN) OOF “2 009 lla once NS a  01[p[777 Ok UUs I EE Ee E OO) 
ear ‘ES 008 '9 00€ “EPT 00, ‘Z D'A ra sig — ÓN $ SE OU, | 


Lë — (70007 002 '61 009 GES I es po I a c QC DIL E QR PLA UIS ee ee SPRL ee oe ueg NIH 
l | | :Ljunog J[900], 


1520 MINERALS YEARBOOK, 1947 


and 170 tons of lead ore containing 2 ounces of gold, 1,337 ounces of 
silver, 1,475 pounds of copper, and 35,972 pounds of lead. The 
Gorge Mining Co., lessees, worked the Wild Bill mine the full year and 
shipped to smelters 1 235 tons of lead ore containing 29 ounces of 
gold, 3,630 ounces of silver, 4,309 pounds of copper, and 290,363 


pounds of lead. 
BOX ELDER COUNTY 


Lucin District.—The Copper Mountain mine was operated for 4 
months and produced 222 tons of copper smelting ore containing 1 
ounce of gold, 63 ounces of silver, and 33, 158 pounds of copper. 


JUAB COUNTY 


Fish Springs District.— District production was 17 tons of lead 
smelting ore from the Utah Mine group, containing 1 ounce of gold, 
1,414 ounces of silver, and 6,720 pounds of lead; and 7 tons of similar 
ore from the Buddy claim. 

Tintic District.—' The Tintic district, which lies in both Juab and 
Utah Counties, is reviewed here. The table that follows gives the 
metal production in each section of the district in 1947, a comparison 
with the total in 1946, and the grand total from 1869 to 1947. 


Mine production of gold, silver, copper, lead, and zinc in Tintic district, Juab and 
Utah Counties, Utah, 1946-47, and total, 1869-1947, in terms of recovered 
metals 


Mines| Ore Gold Silver Coppe Total 


Lead Zinc 
ae o dunes EA (poun ds) (pounds) |(pounds)| value 


EEE || qe | E QBR QPIÁ po .oqrqIÍn€n | eer EE | EE [| ee | eee | qe RROD 


1947 : 

Juab County....... 16| 131, 039 4, 435 769, 810 ; 10, 842, 800} 7, 930, 000| $3, 469, 879 
Utah County....... 11 36, 5| 10,950 306, 916 7,300 1, 488, 200 8, 4001 1, 010, 159 
Total: 1947... 27| 167,384| 15,385] 1,076, 726 12, 331, 000] 7, 938, 400) 4, 480, 038 
1946... 19| 132, 326 17, 799 619, 724 8, 477,000) 7, 419,000| 3,025, 704 

Total 1869-1947._|.......- (1) 2,603, 758 260, 892, 455 243, 845, 164 1, 876, 191, 079,76, 932, 938 398, 006, 950 


| | p" | | 
1 Figure not available. 


The Chief Consolidated Mining Co. operated its Chief No. 1, Gemini 
and Eureka Hill mines at a considerably higher rate in 1947 than in 
1946. Output from the three mines comprised 75,086 tons of zinc-lead 
milling ore containing 1,516 ounces of gold, 527, 096 ounces of silver, 
85,011 pounds of copper, 9,581,953 pounds of lead, and 9,219, 115 
pounds of zinc; 14,734 tons of silver smelting ore containing 416 ounces 
of gold, 88, 190 ounces of silver, 39,438 pounds of copper and 1,085,691 
pounds of lead; and 3,856 tons of lead smelting ore containing 97 
ounces of gold, 61,214 ounces of silver, 4 ,467 pounds of copper, 919,159 
pounds of lead, and 423,166 pounds of zinc. In 1947 the properties 
de second among State producers of lead and zinc and third in 
silver 

The Mammoth Mining Co. produced 6,496 tons of gold-silver smelt- 
ing ore containing 415 ounces of gold, 10, 183 ounces of silver, 101,496 
pounds of copper, and 34,781 pounds of lead. Philip P. Clark, lessee, 
worked the Godiva mine until his death in December and shipped to 
smelters 2,247 tons of gold-silver ore containing 179 ounces of gold, 
11,271 ounces of silver, 1,827 pounds of copper, and 240,214 pounds of 
lead; and 121 tons of lead ore containing 7 ounces of gold, 705 ounces 
of silver, and 21,193 pounds of lead. 
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All output from the Tintic Standard mine of the Tintic Standard 
Mining Co. was shipped to smelters and comprised 9,819 tons of silver 
ore containing 771 ounces of gold, 103,848 ounces of silver, 44,184 
pounds of copper, and 815,803 pounds of lead; and 2,058 tons of lead 
ore containing 108 ounces of gold, 23,972 ounces of silver, 4,950 pounds 
of copper, 448,611 pounds of lead, and 11,640 pounds of zinc. Other 
company production was 4,867 tons of silver ore from the Iron Blossom 
mine, 705 tons of siliceous gold-silver ore from the Harold dump, and 
130 tons of silver ore from the Twentieth Century lease. 

The Eureka Lilly Consolidated Mining Co. operated its group of 
claims all year and shipped 8,160 tons of copper smelting ore containing 
` 1,244 ounces of gold, 95,388 ounces of silver, 461,985 pounds of copper, 
and 447 pounds of lead. Other production from this part of the dis- 
trict was gold-silver ore—2,470 tons from the Mountain View group, 
919 tons from the Eureka Bullion mine, 1,914 tons from the Yankee 
claim, 1,738 tons from the Colorado group, and 124 tons from the 
Sioux claims; and 3,441 tons of gold ore from the Tintic Bullion mine. 


SALT LAKE COUNTY 


Little Cottonwood District.—District production in 1947 comprised 
411 tons of copper ore, 352 tons of lead ore, and 21 tons of zinc-lead 
ore from properties of the Wasatch Mines Co.; 71 tons of lead ore 
from the Peruvian Consolidated group and 45 tons of similar ore 
from properties of the Alta United Mines Co.; and small lots of lead 
ore and gold ore from various producers. 

Smelter District.—Output credited. to the Smelter district com- 
prised lead-plant dump slag and clean-up material shipped to smelters. 

West Mountain (Bingham) District.—In 1947 the West Mountain 
(Bingham) district contributed 91 percent of the State gold output, 
62 percent of the silver, 99 percent of the copper, 53 percent of the 
lead, and 47 percent of the zinc; total value of the metal output rep- 
resented 89 percent of the State total value. 

Output of copper at the Utah Copper mine of the Kennecott Cop- 
per Corp. was nearly 140 percent greater in 1947 than in 1946. This 
record would have been even more outstanding, except for the 2-week 
labor strike on the Bingham & Garfield Railroad, which decreased the 
1947 output by an estimated 26,000,000 pounds of copper. The 
mine continued to be the largest copper mine in the world and 
contributed over 30 percent of the Nation's mine output of cop- 
per in 1947. Copper ore was milled at the Arthur and Magna plants 


Mine production of gold, silver, copper, lead, and zinc in West Mountain (Bingham) 
district, Salt Lake County, Utah, 1946-47, and total, 1865-1947, in terms of 
recovered metals | | 


Gold Silver 
(lode (lode 


Mines Ore Total 


d and Copper Lead Zinc 
Year pro- (short an 
ducing| tons) d id KS (pounds) | (pounds)| (pounds) value 


ounces) | ounces) 


RS | AED | Ea | TEES | A D 


A 6112, 572, 280] 140,877 2,030, 182/224, 166, 500,24, 685, 500'15, 186, 500| $47, 429, 473 
E 5|29, 308,718) 384,414 4,816, 611/528, 630, 200,52, 325, 500,40, 892, 800| 141,308, 766 
Total 1865-1947. |... () (6,228, 443 147, 941, 134| 2 4, 934, 63631, 588, 192 ? 500, 31, 943, 735, 631 


1 Figure not available. 
3 Short tons. 
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in 1947 at an average daily rate of 81,775 tons, compared with 67,566 
tons in 1946. In addition, large quantities of copper were leached 
from waste dumps and precipitated in the company plant at the 
mouth of Bingham Canyon. 

The United States & Lark property of the United States Smelting, 
Refining & Mining Co. remained well in the lead in 1947 among 
Utah producers of lead and zinc. Lead output was considerably 
more than twice as great, and zinc was nearly three times as much as 
in 1946. Over 90 percent of the ore produced in 1947 was zinc- 
lead ore treated at the company Midvale concentrator; but, in addi- 
tion, several thousand tons of gold-silver ore and lead ore, also some 
zinc-lead ore, were shipped direct to smelters. 

The National Tunnel & Mines Co. ceased operations at its Apex- 
Delaware group on September 14 because of expiration of the Premium 
Price Plan. Zinc output for the year was slightly greater than in 1946, 
but production of the other four metals declined appreciably. The 
bulk of the output was copper milling ore, but considerable zinc-lead 
ore, gold-silver ore, and lead ore also were produced. 

The tailings re-treatment plant at the Columbia group of the Ohio 
Copper Co. was closed on December 20, after continuous operations 
for more than 10 years and treatment of 4,037,000 tons of old mill 
tailings; thereafter, all company activity was concentrated on sinking 
the No. 2 shaft on the property to the 1,100-foot level. In 1947 the 
tailings plant treated 371,477 tons compared with 515,732 tons in 1946; 
copper output was reduced correspondingly. 

Combined Metals Reduction Co. and lessees operated the Butterfield 
eroup throughout 1947 and increased the ore output 37 percent above 
the 1946 level. Production comprised 17,673 tons of zinc-lead milling 
ore containing 1,175 ounces of gold, 150,268 ounces of silver, 69,500 
pounds of copper, 3,445,106 pounds of lead, and 1,116, 257 pounds of 
zinc; and 66 tons of gold ore containing 53 ounces of gold, 26 ounces 
of silver, 373 pounds of lead, and 931 pounds of zinc. 


SAN JUAN COUNTY 


La Sal District.— The Big Indian open-pit mine and 250-ton flotation 
mill of the Ohio Copper Co. were closed November 29, because of 
general economic conditions. During the period of its operation in 
1947, the mill treated 58,667 tons of carbonate copper ore, which yielded 
2,603 tons of copper concentrate containing 842 ounces of silver and 
1,011,878 pounds of copper. 


SUMMIT AND WASATCH COUNTIES 
PARK CITY REGION 


The Park City region includes the Uintah district in Summit County 
and the Blue Ledge and Snake Creek districts in Wasatch County. 
The following table shows the production and total value of the five 
metals in 1947, compared with 1946, and the total from 1870 to 1947. 

'The Silver King Coalition Mines Co. operated its mine throughout 
1947 and produced 42,102 tons of ore compared with 28,665 tons in 
1946. 'The company 800-ton flotation mill treated 41,193 tons of 
zinc-lead ore containing 510 ounces of gold, 319,205 ounces of silver, 
166,418 pounds of copper, 7,641,478 pounds of lead, and 4,043,504 
pounds of zinc. | 

Park Utah Consolidated Mines Co. reported greatly increased pro- 
duction from its Park Utah Consolidated group in 1947 and shipped 
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Mine production of gold, silver, copper, lead, and zinc in Park City region, Summit 
and Wasatch Counties, Utah, 1946-47, and total, 1870-1947, in terms of 
recovered metals 


Mines| Ore Gold Silver 


T Coppe Lead Zinc Total 

Year abi. ent GE SC (pounds) (pounds) | (pounds) | value 
1910. 24:222 2252. 9| 336, 474 16,956| 1,009,422}  892,500| 16,745,000) 17,752, 500| $5, 544, 668 
EE 10| 657, 496 17, 052 1, 352, 748| 1,139, 800 21, 973, 500 21, 912, 400 7, 875, 999 
Total 1870-1947_|-------- (1) 578, 858/226, 127, 448 69, 777, 213|2, 430, 417, 434707, 723, 511/375, 060, 320 


1 Figure not available. — 


41,460 tons of zinc-lead ore, compared with 28,401 tons in 1946. 
Gross metal content of the ore in 1947 was 985 ounces of gold, 478,013 
ounces of silver, 337,321 pounds of copper, 7,120,891 pounds of lead, 
and 6,674,124 pounds of zinc. Of the total ore, all but 592 tons was 
milling ore. 

The Pacific Bridge Co. operated the Grasselli tailings dump along 
Silver Creek all year and treated 459,944 tons of old zinc-lead tailings 
in the company 1,500-ton spiral concentration-selective flotation mill. 
Concentrates comprised 3,840 tons of lead concentrate containing 210 
ounces of gold, 126,295 ounces of silver, 92,721 pounds of copper, 
1,877,379 pounds of lead, and 493,018 pounds of zinc; and 5,835 tons 
of zinc concentrate containing 80 ounces of gold, 50,321 ounces of 
silver, 33,266 pounds of copper, 255,068 pounds of lead, and 6,682,658 
pounds of zinc. The operation climbed from eighth place among 
State zinc producers in 1946 to fifth in 1947. 

The New Park Mining Co., operating its Park Galena and May- 
flower properties, increased its tonnage of ore produced from 61,802 
in 1946 to an all-time high of 68,256 in 1947. Of this quantity, 
66,802 tons were zinc-lead milling ore containing 13,311 ounces of 
gold, 369,658 ounces of silver, 796,208 pounds of copper, 7,316,640 
pounds of lead, and 10,099,214 pounds of zinc. Remaining output 
was 1,454 tons of gold smelting ore. 

The West Park Mining Co. operated its West Park mine for 5 
months and shipped 162 tons of copper smelting ore and 19 tons of 
zinc-lead-copper milling ore. Reuben Garbett re-treated about 
22,000 tons of current tailings from the Silver King Coalition mill in 
a small flotation mill and produced zinc middling for further treat- 
ment at the Midvale concentrator. McFarland & Hullinger, lessees, 
operated the Daly waste dump and shipped 20,877 tons of siliceous 
silver ore to a smelter. Remaining district production, principally 
siliceous material, comprised 2,676 tons of old tailings and dump ore 


shipped to smelters. 
TOOELE COUNTY 


Ophir District.— The Hidden Treasure mine, a major producer of 
lead and zinc in Utah in 1947, was worked all year by McFarland & 
Hullinger, lessees. Output comprised 4,385 tons of zinc-lead ore, 
1,780 tons of lead ore, and 1,568 tons of zinc-lead-copper ore. "The 
Treasure Hill Mines Co. operated the Shoo Fly claims for about 9 
months in 1947 and shipped 627 tons of silver smelting ore containing 
26 ounces of gold, 10,848 ounces of silver, 26,891 pounds of copper, 
and 47,490 pounds of lead. The Ophir Development Co. worked its 
Ophir Hill mine all year and produced 229 tons of zinc-lead mulling 
ore and 64 tons of lead smelting ore. Remaining district production 
was 166 tons of zinc-lead milling ore from the Ophir Unit of the United 
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States Smelting, Refining & Mining Co., 38 tons of zinc smelting ore 
from the Queen of the Hills mine, 39 tons of lead smelting ore from 
the Mecca group, and 8 tons of similar ore from the Mono and Kear- 
sarge groups. 

Rush Valley District.—Output of ore from the West Calumet (Calu- 
met) mine, operated by the Combined Metals Reduction Co., dropped 
from 31,502 tons in 1946 to 31,294 tons in 1947; metal content of the 
ore, however, was greater in 1947. Of the ore produced in 1947, 31,238 
tons were zinc-lead milling ore containing 1,807 ounces of gold, 231,573 
ounces of silver, 49,800 pounds of copper, 6,076,380 pounds of lead, 
and 4,068,324 pounds of zinc; 56 tons of silver ore went direct to a 
smelter. The company also operated the Honerine-Galena King 
group; output was 616 tons of zinc-lead milling ore and 98 tons of 
lead smelting ore. In addition to treating crude ores, the company 
mil at Bauer treated 51,987 tons of old gold-silver tailing, which 
yielded 17,500 tons of iron concentrate valuable chiefly for its gold 
and silver. The Hampton Mining Co. worked the Silver Eagle group 
and shipped 833 tons of zinc-lead milling ore and 10 tons of silver 
smelting ore. From the Blue Eagle claim, S. L. Gillette shipped 40 
tons of high-grade lead smelting ore. 

Smelter District.—The slag-fuming plant of the International Smelt- 
ing & Refining Co. at Tooele operated 346 days during 1947 and 
treated 160,482 tons of hot current slag, old cold slag, and crude ore. 
However, only the metals recovered from fuming 66,422 tons of old 
slag are credited to the plant as a producer in the Smelter district. 
The remaining metals are credited to the individual mines producing 
the ore and concentrates that yielded the current hot slag for treat- 
ment in the fuming plant. 

Willow Springs District.—Lessees operated the Oro Del Rey group 
and shipped to smelters 522 tons of lead ore containing 572 ounces of 
gold, 3,610 ounces of silver, 960 pounds of copper, and 334,748 pounds 
of lead; and 109 tons of gold ore containing 115 ounces of gold, 275 
ounces of silver, 753 pounds of copper, and 10,210 pounds of lead. 


UTAH COUNTY 


American Fork District.—' The Dutchman group was operated under 
lease the entire year; output was 2,478 tons of zinc-lead milling ore 
containing 32 ounces of gold, 19,498 ounces of silver, 12,766 pounds 
of copper, 566,907 pounds of lead, and 1,135,587 pounds of zinc. The 
Howell Mining Co. operated the Globe and the Live Yankee mines 
all year; the Globe produced 228 tons of zinc-lead milling ore contain- 
ing 3 ounces of gold, 1,499 ounces of silver, 792 pounds of copper, 
21,207 pounds of lead, and 45,978 pounds of zinc; the Live Yankee 
produced 249 tons of similar ore containing 8 ounces of gold, 492 
ounces of silver, 431 pounds of copper, 6,551 pounds of lead, and 
28,497 pounds of zinc. 

Tintic District.—Mines in the Tintic district, including those in the 
Utah County section, are reviewed under Juab County. 


WASHINGTON COUNTY 


Tutsagubet District. —E. L. Cox worked the Dixie mine all year and 
shipped to smelters 773 tons of lead ore containing 4 ounces of gold, 
9,937 ounces of silver, 1,255 pounds of copper, 278,332 pounds of lead, 
and 9,275 pounds of zinc; and 615 tons of copper ore containing 63 
ounces of silver and 160,694 pounds of copper. 


Washington 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By C. E. NEEDHAM AN» PAUL LUFF 


GENERAL SUMMARY 


ASHINGTON experienced an erratic year of metal production 
Wi 1947—lead output soared 79 percent above that in 1946, zine 

gained 22 percent, and silver 11 percent; production of copper, 
however, dropped 51 percent and gold 32. Although average prices 
for silver, copper, and lead were higher in 1947 than in 1946, the sharp 
decreases i in output of gold and copper and the small drop in the aver- 
age price of zinc permitted the total value of the five metals to rise 
only 6 percent above that in 1946—from $6,886,748 in 1946 to 
$7,313,398 in 1947. Of the total value in 1947 ; zinc contributed 
nearly 46 percent, lead 21, gold 17, copper 13, and silver nearly 4 
percent. 

No labor strikes affected the mining industry in the State in 1947, 
but development and capacity production at a number of properties 
were hampered by labor shortages. The pronounced decline in output 
of gold and copper was due largely to suspension of production at the 
Holden mine and mill late in 1946 to develop ore; production was not 
resumed until August 1947. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been cal- 
culated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1948-47 


Gold 1 Silver 2 
Y ear (per fine (per fine 
ounce) ounce) 


Copper 3 Lead 3 Zinc 3 
(per pound) | (per pound) | (per pound) 


e PP ———Á——— — — Jodi xd A A e || ANNAN NM ere | e. 


E $35. 00 $0. 7114- $0. 130 $0. 075 $0. 108 
. 711+ . 135 . 080 


1944.5. llo eeben eee 35. 00 0 . 114 
1940 A AANE 35. 00 711+ . 135 . 086 . 115 
© OSG so ee E eee aS 35. 00 . 808 . 162 . 109 . 122 
1E eee T RP 35. 00 . 905 . 210 . 144 .121 


1 Price under authority af Gold Reserve Act of Jan. 31, 1934. IIR legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ou 
36: EY buying price for newly mined silver. 1943 to June 30, "1946: $0.71111111; July 1, 1946 to Dec. 31, 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 
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Mine production of gold, silver, copper, lead, and zinc in Washington, 1948-47, 
and total, 1860-1947, in terms of recovered metals 


Mines producing Gold (lode and placer) | Silver (lode and placer) 
____| Ore (short | 
Year tons) 
Lode Placer Fineounces| Value Fineounces| Value 
1943- 24 2 | 1,131,281 65,244 | $2,282,540 | 370,440 | $263,424 
1944... 25 3 | 1,180,662 47,277 | 1,654,695 321, 608 228, 699 
1945... 22... -.- 21 3 968, 246 57,860 2, 025, 100 281, 444 200, 138 
¡E AAA 16 5 858, 023 51, 168 1,790, 880 264, 453 213,678 
1067 A 25 6 676, 176 34,965 | 1,223,775 203, 736 265, 831 
1860-1947_........|.........-..|..----------| Dm — | 2,213,035 | 56,232,548 | 13,123,609 | 9,375, 344 
Copper Lead Zine 
Year Total value 
Pounds Value Pounds Value Pounds Value 
1943. om zs 14, 630, 000 | $1,901,900 | 10,044, 000 $753,300 | 24,406,000 | $2, 635,848 $7,838,012 
1944 0. 12, 338, 000 1, 665, 630 | 11, 650, 000 932, 000 | 23,808, 000 2, 714,112 7,195,136 
AA 11, 642, 000 1,571, 670 7,604, 000 653, 944 | 23,386, 000 2,689, 390 7,140,242 
Io 9, 054, 000 1, 466, 748 5, 974, 000 651,166 | 22, 658, 000 2, 764, 276 6, 886, 748 
104 fo. rta a 4, 480, 000 940, 800 | 10,718,000 1, 543,392 | 27, 600,000 3, 339, 600 7, 313, 398 
1860-1947____.___- 2 81,166 | 21, 641, 309 2 81, 122 | 11,690, 416 2 151, 6015 | 25,718,248 | 124, 657, 865 


11860-1903: Figures not available; 1904-47, 13,201,598 tons produced. 
2 Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1947, by 
months, in terms of recovered metals 


Gold (fine | Silver (fine| Copper Lead Zine 
Month ' ounces) ounces) (pounds) | (pounds) (pounds) 

JANUARY nes O 1, 469 13, 551 2, 000 662, 000 2, 178, 000 
FebrüuBby.: eet ee 1, 623 18, 657 2, 000 684, 000 2, 182, 000 
E oss Sods ieee Ld ee cata 2, 401 25, 523 2, 000 968, 000 2, 148, 000 
Kee EE 1,777 21, 232 2, 000 898, 000 2, 008, 000 
EEN 2, 108 31, 350 2, 000 766, 000 1, 718, 000 
PUNO EEN 1, 818 18, 406 2, 000 744, 000 2, 416, 000 
Eeer 2, 086 25, 682 2,000 | 1,184,000 2, 110, 000 
AUT UD sate er eae eu EE 4, 254 33, 369 730, 000 976, 000 2, 610, 000 
September...................... 7 GEES 4, 285 24, 372 882, 000 | 1,042, 000 2, 652, 000 
Si AA Si oe ee eee 4, 289 27, 907 960, 000 958, 000 2, 826, 000 
NOVO MD aia erica 4, 505 25, 289 950, 000 846, 000 2, 308, 000 
DeCC6M DCF A 4, 350 28, 338 944, 000 990, 000 2, 444, 000 
Total 1 Tos a Seas 34, 965 293,736 | 4,480,000 | 10,718,000 | 27, 600, 000 
AAA E 51, 168 264, 453 9, 054, 000 5, 974, 000 22, 658, 000 


Gold.—The decrease of 16,203 ounces in the State output of gold 
in 1947, compared with 1946, brought output of the metal in Washing- 
ton to the lowest figure since 1936. This severe drop resulted mainly ` 
from suspension of production of ore from January to August at the 
Holden mine of the Howe Sound Co. in Chelan County. The Knob 
Hill mine in Ferry County made an appreciable gain over its 1946 out- 
put of gold and became Washington's leading gold producer, putting 
the Holden mine into second place. The Aurum group in Ferry 
County retained third place; its gold output in 1947 was three times 
that in 1946. These three properties supplied 99 percent of the State 
gold in 1947. Output of placer gold was 24 percent less in 1947 than 
in 1946. Of the State gold output in 1947, 81 percent was recovered 
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from ore treated in concentration mills, 11 percent from ore shipped 
direct to smelters, and most of the remainder from current tailings 
cyanided. 

Silver.—All leading peo of silver in Washington made gains 
in 1947, except the Holden mine. The Knob Hill mine (gold ore) re- 
mained in the lead, followed by the Holden group (zinc-copper ore) 
and the Kaaba Silver-Lead mine (zinc-lead ore) in Okanogan County. 
These three contributed 70 percent of the State silver in 1947. Other 
mines supplying important quantities were the Aurum group (gold 
ore), Bonanza (lead ore), Cleveland (zinc-lead ore), Deer Trail (zinc- 
lead ore), and Young America (zinc-lead ore), all in Stevens County 
except the Aurum. 

Gold ore remained the leading source of silver in Washington in 
1947, contributing 45 percent, followed by zinc-lead ore with 32 per- 
cent and zinc-copper ore with 17 percent; lead ore, lead-copper ore, 
zinc ore, copper ore, gold-silver ore, and placers together supplied 6 
percent. | 

Of the State silver output in 1947, 87 percent was recovered from ore 
treated in concentration mills; 7 percent from crude ore smelted; and 
nearly all the remainder from current tailings cyanided. 

Copper.—Copper output in Washington in 1947 declined for the 
seventh consecutive year and was the lowest since 1937. Output dur- 
ing the year was at a virtual standstill until August, when the Howe 
Sound Co. resumed production of zinc-copper ore at its Holden mine. 
No other properties contributed important quantities of the metal in 
1947. 

Lead.—Lead production in Washington in 1947 was the highest in 
any peacetime year and has been exceeded only in 1944. The Grand- , 
view mine operated by the American Zinc, Lead & Smelting Co. re- 
mained the leading lead producer, followed very closely by the prop- 
erty of the Pend Oreille Mines & Metals Co., both in Pend Oreille 
County. The Bonanza mine and the Deep Creek mine, both in 
Stevens County, ranked third and fourth, respectively. From these 
four properties came 86 percent of the State lead in 1947. About 81 
percent of the total lead was derived from zinc-lead ore concentrated, 
and nearly all the remainder from lead ore concentrated. | 

Zinc.—Zinc output in Washington in 1947 also rose to the highest. 
figure for any full peacetime year and has been surpassed only in 
1941—42. Almost 97 percent of the State zinc in 1947 came from the 
properties of the American Zinc, Lead & Smelting Co., Pend Oreille 
Mines & Metals Co., Goldfield Consolidated Mines Co. (Deep Creek 
mine), Howe Sound Co., and the Metaline Mining & Leasing Co. 
the total zine, nearly 82 percent was recovered from zinc-lead ore 
concentrated, 11 percent from zinc ore concentrated, and 7 percent 
from zinc-copper ore concentrated. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1947, by 
counties, in terms of recovered metals 


Mines producing Gold (lode and placer) | Silver (lode and placer) 


County 
Lode Placer |Fine ounces| Value |Fine ounces; Value 
ASOM EE, CA 1 14 A. oe cec 
IDO CON we oe ek AA 1 6 210 A GE 
Chelan vce ene Oo ET 12, 071 422, 485 48, 968 $44, 316 | 
LEE CH WEEN 22, 590 790, 650 133, 053 120, 413 
Garfield ee, NEE? 1 1 255 FL AA 
Okanogan..................-- 3 1 07 2, 345 42, 673 38, 619 
Pend Oreille.................. Sl A AS nte dc 10, 674 9, 660 
Snobomiseb |. LL LLL LL... 1 1 DIOE EE ees ces, et, 
STEVENS nos oh So ae 1 E 110 3, 850 58, 253 52, 719 
Whatcom- -------------------- 3 1 105 3,675 
Total: 1947- ---.-------- 25 6 34, 965 1, 223, 775 293, 736 265, 831 
1046. --.-------- 16 5 51, 168 1, 790, 880 264, 453 213, 678 
Copper Lead Zine Total 
County ——————— AY value 
Pounds Value Pounds Value Pounds Value 
A ERREUR A E FRE EA EPOR AE INMENSO NOR $490 
ERC GO A ALAS AAA AAA lle tree tur teal AAA EN 210 
EAD FOURNIE CONT NUN 4, 427,100 | $929,601 |............]..--.------ 2, 000, 000 | $242,000 | 1, 638, 492 
"o ya AME ROREM UE EE MK NNMERO IHE. CHOIR EMOS. ; 
GOP Ce ENDE AA NENNEN AAA AAA QNNM. uate eaten 35 
Okanogan. 34, 300 7, 203 348, 000 $50, 112 73, 800 8, 930 107, 209 
Pend Oreille........... 4, 400 924 6, 900, 000 993, 600 | 19, 508, 800 | 2, 360, 565 | 3, 364, 749 
re) ete) avo) ET PEA PMI A AI hee De ont oe chan oe. 35 
Stevens... 14, 000 2,940 | 3,470,000 499, 680 | 6,017, 400 728,105 | 1, 287, 204 
MHAÍCOH» sol. 273000. De A ee ee ee ; 
Total: 1947........ 4, 480, 000 940, 800 | 10, 718, 000 | 1,543,392 | 27,600, 000 | 3,339, 600 | 7,313,398 
1946. ....... 9, 054, 000 | 1,466, 748 | 5,974,000 651, 166 | 22, 658, 000 2, 764, 276 | 6,886, 748 


Gold produced at placer mines in Washington, 1943-47, by classes of mines and 
by methods of recovery 


Gold recovered 
si pe ds 
ines pro-| treate 
Class and method ducing i Fine - dotis 
yards alue per cubic 
ounces yard 
Dern DIOE. 
ua o o e e e Sage E 10,000 | US | $2,975 | —— $0. 298 
EI 1 3, 500 14 4 140 
WEE washing plants: ! 
DA Pee ee d Ef pM E tal 1 4, 830 114 3, 990 826 
1944 vcr SEN ECRIRE METERS 1 5, 55 1, 925 350 
ET, CES E E EE MEAM 
EE 1 15, 000 11 385 026 
KI eases eet tn ci EE 3 4, 700 56 1, 960 417 
Small-scale hand methods 
EE AAA A E 1 40 2 70 1.750 
A EEN 2 75 4 140 1. 867 
BI NES EE 3 275 14 490 1. 782 
DEE eee L 3 115 5 175 1. 522 
hr MED TERES PME 2 400 7 245 613 
eu total placers: 
S AC A 2 4, 870 116 4, 060 834 
194145. ts eee EE 3 5, 57 59 2, 065 370 
Ee eher 3 275 14 490 1. 782 
TONG EE 5 25, 115 101 3, 535 141 
AAA A EA 6 f 77 2, 695 313 


1 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit 
with movable washing plant is termed a ‘“‘dry-land dredge.” 
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MINING INDUSTRY 


. Although the number of producing lode mines in Washington in 
1947 increased 56 percent from 1946, ore output for the year dropped 
21 percent. This was a result mainly of development programs only 
at the Holden mine from late in 1946 to August 1947 and at the 
property of the Metaline Mining & Leasing Co. from August 1947 
to the end of the year. At most other properties ore production 
equaled or exceeded 1946 levels. 

Expiration of the Premium Price Plan June 30, 1947, had little 
effect on metal production in the State; its effect on exploration was 
difficult to evaluate. | 

ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. | 


Ore sold or treated in Washington in 1947, with content in terms of recovered 
metals 


Mines Ore Gold Silver 
Source pro- (short (fine (fine 
ducing | tons) | ounces) | ounces) 


scenes | ees | es | ener | sume | Resa — Ry P IE I OR Ra 


Copper Lead Zinc 
(pounds) | (pounds) | (pounds) 


Dry and siliceous gold ore. ...... 7| 63,968 | 22,811 | 133, 398 IDU [S cuciscecinesaawerdss 
Dry and siliceous gold-silver 
EE 1 27 1 63 2UU Wetted A 
Copper Orè.-------------------- 1 83 106 279 S100” E EEN 
EE d 7,946 |......... 17, 659 4,433 | 2,045,903 |..........- 
Lead-copper Ore..-------------- Ey 2.9 e 2 
ZING O06 c sasha on AL 2 25, 357 6 630 2, 842 37, 015 3, 068. 599 
Zinc-copper ore. ..............- 1| 232,158 | 11,918 | 48,647 | 4,395,800 |------------ 2, 000, 000 
Zinc-lead ore. .................. 10 | 346,634 46 | 92,945 45,225 | 8,634,182 | 22, 531, 201 
Total lode mines. ........ 125 | 676,176 | 34,888 | 293, 726 | 4, 480,000 | 10,718,000 | 27, 600, 000 
F lacers 2.2.22 iue Los Dee 77 1 MEDIAE AAA bere ere NOS 
Total: 1947..............- 31 | 676, 176 34, 965 | 293, 726 | 4, 480,000 | 10,718,000 | 27, 600, 000 
a illuc. esas 2 21 | 858,023 51, 168 | 264, 453 | 9,054, 000 5, 974, 000 | 22, 658, 000 


1 A mine‘producing more than 1 class of ore is counted but once in arriving at total for all classes. 


METALLURGIC INDUSTRY 


Of the 676,176 tons of lode material sold or treated in Washington 
in 1947, 612,175 tons (91 percent) went to concentrating mills, 48,496 
tons (7 percent) to cyanidation and amalgamation mills (with or 
without concentrating equipment), and 15,505 tons (2 percent) to 
smelters, compared with 94,5, and 1 percent, respectively, in 1946. 

The 612,175 tons of ore treated by concentration in 1947 were dis- 
tributed among nine mills as follows: One plant, 232,158 tons of 
zinc-copper ore; seven plants, 345,726 tons of zinc-lead ore; one plant, 
24,070 tons of zinc ore (also treated zinc-lead ore); one plant, 7,764 
tons of lead ore; and one plant, 273 tons of gold ore. In addition, 
897 tons of zinc-lead ore and 687 tons of zinc ore were shipped to a 
concentrating mill in Utah for treatment. 
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Mine production of metals in Washington in 1947, by methods of recovery, in 
terms of recovered metals 


Material : 
treated qoe Silver Copper Lead Zinc 


Method of recovery (fine 
T ounces) ounces) (pounds) | (pounds) | (pounds) 
Ore amalgamated.............. 57 625 459 A A WE 
Ore and current tailings cyan- 

Ta K a E 94, 392 2, 092 16, 485 AA A EL EEA 
Concentrates smelted.......... 46, 661 28, 279 256, 009 4,447,912 | 10, 586, 527 | 27, 596, 752 
Oresmelted ooo... 15, 505 2, 892 20, 779 32, 088 131, 473 3, 248 
STEE A 77 10? A E E 

Total: LEE EE 34, 965 293, 736 | 4,480,000 | 10, 718,000 | 27, 600, 000 
LE, AA 51, 168 264,453 | 9,054,000 | 5,974,000 | 22, 658, 000 


Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Washington in 1947, by counties, in terms 
of recovered metals 


Recovered in Concentrates smelted and 
bullion recovered metal 
; on ——————- 
County reate Concen- 

SEHEN Gold Silver trates Gold Silver 

9 (fine (fine | produced! (fine (fine 
ounces) | ounces) Pen ounces) | ounces) 

ons 


AMALGAMATION MILLS 


EEN 15 612 4AR EE AN A 
A A aa aa alae 40 9 5 1 9 20 
NW latum. .o. es tense shoe ood 2 "E IA EE A EE 
Total: 1047... 57 625 453 1 9 20 
LTE EE E CO E EE EEN AE 
| 

CYANIDATION MILLS 
EEN ee 48, 439 2, 092 16, 485 2, 501 16, 242 97, 335 
Total: 1047: oi nat 48, 439 2, 092 16, 485 2, 501 16, 242 97, 335 
A Us dee 1 44, 217 13, 758 61,077 1, 021 5, 607 38, 024 
Grand total: 1947. ooo... 48, 496 2,717 16, 938 2, 502 16, 251 97, 355 
10416 A aaan 1 44, 217 13, 758 61,077 1, 021 5, 607 38, 024 


1 Includes 1,110 tons of flotation concentrates cyanided. 


Mine production of metals from concentrating mills in Washington in 1947, by 
counties, in terms of recovered metals 


a 


Concentrates smelted and recovered metal 


Ore 
treated | Concen- 
County or Dec? TES "an Copper Lead Zinc 
ons) |produce ne fine : 
(short ounces) | ounces) (pounds) | (pounds) | (pounds) 
tons) 
Chelan e cios 232,158 | 11,906 | 11,918 | 48,647 | 4,305,800 |-.----------- 2, 000, 000 
Okanogan.................- 19, 826 412 Lo. 42, 528 34, 100 347, 100 73, 600 
Pend Orelle --.----- 295, 015 2d did ae AN 10, 674 4,400 | 6, 900,000 | 19, 508, 800 
Stevens ————— —Á 64, 903 8, 443 52 | 56, 763 13,612 | 3,339,427 | 6,014, 352 
Whatcom.................- 273 21 58 VR ERN AAA mE 
Total: 1947........... 612175 | 44,159 | 12028 | 158,654 | 4 447, 912 | 10,586, 527 | 27, 596, 762 
u 1946............ 806,147 | 46,013 | 29,881 | 151,984 | 9,037,468 | 5,931,400 | 22,621,350 
RENE 
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Gross metal content of concentrates produced from ores mined in Washington in 
1947, by classes of concentrates smelted 


Concen- Gross metal content 


trates |——— 
Class of concentrate — produced Gold 


Silver | Copper Lead Zine 


lan ome) Nh (pounds) | (pounds) | (pounds) 


eee? | EE | nn | a —p——— ap. | O M À—— 


EEN 9, 672 11,777 | 46,893 | 4,475,812 |.........-.- 593, 860 
end. oui p e A 7, 510 30 | 50,418 15, 292 | 10, 193, 940 371, 410 
Pead copper EEN 333 |........-- 41, 830 35, 295 348, 359 21, 000 
Ee 26, 368 156 6, 708 58, 775 490, 207 | 30, 648, 412 
Zinc-lead. +2... 5 3 11, 413 1, 488 60, 709 47, 770 
¡0 AA 100 4 1, 420 320 6, 292 15, 380 
Total: EE 46. 661 28, 279 | 256,009 | 4,586, 982 11, 099, 507 | 31,697, 832 
1946... oe 47, 034 35.488 | 190,008 | 9,345,341 | 6,109,104 | 25, 662, 830 


Mine production of metals from Washington concentrates shipped to smelters in 
1947, in terms of recovered metals 


-Concen- . 
trates Gold Silver Copper Lead Zine 


(short ones.) | cano. | (pounds) | (pounds) | (pounds) 


BY COUNTIES 


E TT EE 11, 906 11, 918 48, 647 4, 395, 800 |...........- 2, 000, 000 
WOR Ys nto see ee A A 2, 501 16, 242 07 B00) E A WEE 
Okünogan.... nk bee cee ccs 412 |... ......- 42, 528 34, 100 347, 100 73, 600 
Pend Oreille_ -2222222222222 23,377 | 10, 674 4, 6, 900, 000 | 19, 508, 800 
EE, Uu a sei iL 8, 444 61 , 783 13,612 | 3,339, 427 6, 014, 352 
Wham: EES 21 58 A BEE E EE 
Total: 1947.2- -222-20 46, 661 28, 279 | 256,009 | 4,447,912 | 10, 586, 527 | 27, 596, 752 

T946 -eann ere 47, 034 35, 488 190, 008 9, 037, 468 5, 931, 400 22, 621, 350 


DI PO lloc rias 2, 523 16, 309 tr fs o y a AA A A 
CODD oscars 9, 672 11,777 46,823 | 4,350,400 |............]....-.....-- 
pado EE 7,510 30 50, 418 12,710 | 9,860, 403 237, 265 
Lead-copper Gebees SE 41, 830 30, 350 342, 760 1 
A EE 26, 368 156 6, 708 52, 952 317,965 | 27,306, 842 
ZFINC-168d A d SE a 11, 413 1, 260 59, 585 ; 
gei HERE 100 4 , 420 240 5, 814 |............ 
KOCHT 46, 661 28,279 | 256,009 | 4,447,912 | 10,586,527 | 27, 596, 752 


Gross metal content of Washington crude ore shipped to smelters in 1947, by 
classes of ore 


Gross metal content 
l Ore KEE LEE EEN 
Class of ore (short Gold Silver ae 


tons) opper 
E Ee odd (pounds) (pounds) (pounds) 


ee sem oo eno eee GS eee | eo -— — 


iD PE A e 


Dry and siliceous gold. 15, 199 3, 785 19, 063 166 dence A 
Dry and siliceous gold-silver.............. 27 1 63 KE EE 
Copper....... Mudo cA EE 83 106 279 22.100 AAA A 
TOR MN A he a e eim E 22: 111 448 | 128, H9 9, 552 
Lead-copper-.-........---.....-.----------- e del EE 105 240 
A AA A A iL]. 1, 158 38 5, 040 | - 3, 812 
Total: 1047 EE 15, 505 3, 892 20, 779 33, 297 134, 070 7, 677 
Eeer 8, 769 1, 821 13, 347 17, 010 43, 424 45, 865 
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Mine production of metals from Washington crude ore shipped to smelters in 
1947, in terms of recovered metals 


Ore Gold Silver | q opper | Lead Zine 


(short (fine (fine 
tons) ounces) | ounces) (pounds) | (pounds) | (pounds) 


BY COUNTIES 


CNOA a ee Sas aes Bee ee 164 153 321 31; 300 A C ausnatsa i 
OWN EE 14, 951 3, 644 J8. 785 APO ica eee 
Okanogan. ...........-.-.L-secs css s cssc 80 54 145 200 900 200 
SLO VCS tee e bres e tan fru LL 283 40 1, 465 388 | 130,573 3, 048 
AVhateoll m oes Sec ot 27 1 63 DOO) EMI A 
Total: 1947__-....._._-.. 2. src. 15, 505 3, 892 20, 779 32, 088 131, 473 3, 248 
ee 8, 769 1, 821 18, 347 16, 532 42, 600 36, 650 


BY CLASSES OF ORE 


Dry and siliceous gold. ................... 15, 199 3, 785 19, 063 T00 DRIN ODE cS 
Dry and siliceous gold-silver.............- 27 1 63 200 EECH reto 
EE 83 106 279 31 200 ete da rea 
EES 182 [m croi E 111 58 125, 641 EE 
Lead copnper. Odes e teu 105 200 900 200 
ASA EES Vilas beats 1, 158 30 4, 932 3, 048 
Total 1047... 15, 505 | 3,892 | 20,779 | 32,088 | 131,473 3, 248 


REVIEW BY COUNTIES AND DISTRICTS 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1947, by 
counties and districts, in terms of recovered metals 


Gold | Silver 
Mines pro- Ore 
Wm ducing sold or Gen para per| Lead Zinc Total 
County and district | — 1. Short placer) piacer) (pounds) (pounds) | (pounds) | value 
ne 


Lode | Placer| tons) 


ee, ae © ae 


ounces)| ounces) 


Asotin County: 


Snake River... do ooo I4 o ARAS NE EE $490 
Benton County: 
h Columbia River. ` Ir, Irc A AS TA ERR NER 210 
Chelan County: 
Chelan Lake ` || EE 232, 241, 12,024, 48, 926/4, 427,000]... 2, 000, 000,1, 636, 788 
Peshastin Creek 
. (Blewett)........... liz 81 47 42 MA AA 1, 704 
Ferry County: 
Republic (Eureka).... Dita yee 63,405} 22,590} 133, 053)__...__.-]_..-------]----_---_- 911, 063 
Garfield County: 
Snake River..........]....... T ord s || e AA | SPOON catu E 35 
Okanogan County: 
Conconully (Ruby)... | see Se 105 200 900 200 290 
Loornis-Oroville...... D NETS 19, 903 54} 42,568| 34,100; 347,100 73,600, 106, 464 
Similkameen River...|....... | EEN dE 455 
Pend Oreille County: 
Metaline.............. gio cr 205, 015|.-.--..- 10, 674 4, 400' 6, 900, 000,19, 508, 800,3, 364, 749 
Snohomish County: 
P Sultan | | a cta DEEN, GE E AMAS 35 
Stevens County: 
Bossburg. ...........- D ere 8, 661 13| 28,379 5, 800| 2,020,000} 209, 200| 343, 549 
Deer Trail............ diu cures 5, 405 23| 26, 831 4,000} 434,500} 232,000) 116, 567 
Kettle Falls `, Mesias 130 58 DOE AAN AAA EA 2, 230 
Northport (Aladdin) . /2 EM EEN 51, 030 16| 2,822 4, 200| 1, 015, 500| 5, 576, 200 824, 948 
Whatcom County: 
Mount Baker......... ee 29 5 63 WOO} oc ssn EE 274 
Slate Creek `, 1 1 273 100 vA PIE AA A 3, 547 


oes aa o sr o a o | 


Total Washington 25 6| 676,176| 34,965) 293, 736,4, 480, 000/10, 718, 000/27, 600, 000,7, 313, 398 
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ASOTIN COUNTY i 


Snake River District.—Clyne J. Johnson operated his dragline dredge 
only in the spring of 1947; the washing of 3,500 cubic yards of gravel 
yielded 14 ounces of gold. 


BENTON COUNTY 


Total metal production in Benton County in 1947 was 6 ounces of 
gold, recovered by J. A. Matney from placers along the Columbia 


River. 
CHELAN COUNTY 


Chelan Lake District.—Until August 1947, development only was 
carried on at the Holden mine of the Howe Sound Co. During the 
remaining 5 months of the year, the company 2,000-ton flotation mill 
treated 232,158 tons of zinc-copper ore, compared with 491,402 tons 
in 1946; gross metal content of the ore treated in 1947 was 14,393 
ounces of gold, 69,415 ounces of silver, 4,736,023 pounds of copper, 
and 3,389,500 pounds of zinc. The mill yielded 9,672 tons of copper 
concentrate and 2,234 tons of zinc concentrate. 

Peshastin Creek (Blewett) District.—Carl W. Fackler, lessee, op- 
erated the Polepick mine and shipped 81 tons of high-grade gold ore to 
a smelter. 

FERRY COUNTY 


Republic (Eureka) District.—K nob Hill Mines, Inc., operated its 
mine and 400-ton mill throughout 1947 at a substantially higher 
average rate than in 1946. Gold concentrate from the flotation sec- 
tion of the mill was shipped to a smelter, and the flotation tailing was 
cyanided. Late in the year, a jig was interposed between the ball mill 
and the classifier, and the jig concentrate was amalgamated. The 
mine was Washington’s leading producer of gold and silver in 1947. 
The Aurum group of claims of the Aurum Mining Co. was worked the 
entire year by lessees and the company; production in 1947 was 14,951 
tons of gold smelting ore compared with 4,541 tons in 1946. 


OKANOGAN COUNTY 


Loomis-Oroville District.— The Kaaba mine and the 150-ton flota- 
tion mill of the Kaaba Silver-Lead Mines, Inc., were operated through- 
out 1947 at about the same average rate as in 1946. The mill treated 
19,826 tons of zinc-lead ore containing 57,000 ounces of silver, 79,000 
pounds of copper, 460,000 pounds of lead, and 200,000 pounds of 
zinc. R. D. Hefferman worked the Alice and Black Bear mines and 
shipped 77 tons of gold ore to a smelter. 

Similkameen River District.—D. N. Reeder operated & nonfloating 
washing plant on the Similkameen River from August to December 
and recovered 13 ounces of gold from about 500 cubic yards of gravel. 


PEND OREILLE COUNTY 


Metaline District.— The Grandview mine of the American Zinc, 
Lead & Smelting Co. continued to be Washington's leading producer 
of lead and zinc in 1947. Ore production was 68 percent greater than 
in 1946; the ore was slightly leaner in lead content but was appreciably 
higher in zinc content. 
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The Pend Oreille Mines & Metals Co. operated its properties all 
year and treated 116,695 tons of zinc-lead ore in the company 750-ton 
flotation mill, compared with 122,106 tons in 1946. Although the 
tonnage was less than in 1946, lead content of the ore rose from 
1,680,000 pounds in 1946 to 3,400,000 in 1947, and zinc from 
7,400,000 pounds to 7,610,000 pounds. 

The Metaline Mining & Leasing Co. conducted only development 
after August 21; consequently, production of ore and metals was 
considerably less than in 1946. 


STEVENS COUNTY 


Bossburg District.—Bonanza Lead operated its Bonanza mine and 
100-ton flotation mill throughout 1947. The mill treated 7,764 tons 
of lead ore containing 20,000 ounces of silver, 7,000 pounds of copper, 
2,150,000 pounds of lead, and 60,000 pounds of zinc. Morris & 
Leighton, lessees, worked the Young America mine and produced 897 
tons of zinc-lead milling ore, which contained 15 ounces of gold, 
12,271 ounces of silver, 2,590 pounds of copper, 111,445 pounds of lead, 
and 265,200 pounds of zinc. In December, a new 30-ton flotation 
mill was put into operation on the property. 

Deer Trail District.—Base Metals, Inc., operated its Cleveland 
mine all year and treated about 5,000 tons of zinc-lead ore in the com- 
pany 75-ton flotation mill. W. R. Borkey worked the Deer Trail 
claims from April to late December and produced 405 tons of zinc-lead 
ore. 

Kettle Falls District.—The Reef Mining Co. worked the Gold Reef 
mine until October and treated 130 tons of gold ore in the 15-ton 
amalgamation-flotation mill on the property. 

Northport (Aladdin) District.—The Deep Creek mine was worked 
10 months by the Jamison-Higginbotham Mining Co., after which 
ownership passed to the Goldfield Consolidated Mines Co. During 
the year, 24,670 tons of zinc ore and 24,485 tons of zinc-lead ore were 
produced and treated in the company Blue Ridge flotation mill. 
Last Chance Consolidated Mines, Inc., operated the Last Chance 
group and treated about 1,000 tons of zinc-lead ore in the gravity mill 
erected on the property in 1947; a flotation unit was to be added early 
in 1948. The Admiral mine of the Admiral Consolidated Mining Co. 
was worked all year, but the 100-ton flotation mill erected on the 
property in 1947 was not put into operation until fall. Production 
from the mine was 687 tons of zinc ore containing 2 ounces of gold, 
178 ounces of silver, 735 pounds of copper, 10,340 pounds of lead, and 
470,000 pounds of zinc. Remaining district output, all shipped to 
smelters, was principally lead ore—121 tons from the Gladstone 
Mountain mine and 57 tons from the Electric Point claim. 


WHATCOM COUNTY 


Mount Baker District.— The Silver Tip mine produced 27 tons of 
gold-silver ore and the Red Mountain mine 2 tons of gold ore. 

Slate Creek District.—The Slate Creek Mining Co. developed the 
Bonita, New Light, and Eureka Gold claims and tested 273 tons of 
gold ore in a concentration mill. J. R. Wemlinger worked placer 


deposits along Slate Creek and recovered 42 ounces of gold and 10 
ounces of silver. 


Wyoming 
Gold, Silver, Copper, and Lead 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 


HE only significant activity in gold mining in Wyoming in 1947 
was in the South Pass district, Fremont County. Of the 1,486 
fine ounces of gold produced during the year, 1,455 ounces (98 
percent) came from the Carissa mine in this district. The State 
output of silver was 95 ounces, of which 84 ounces came from the 
Carissa mine. No recoverable copper, lead, or zinc was produced in 
the State in 1947 and no lead or zinc in 1946. The output of gold 
in 1946 was 105 fine ounces, silver 26 fine ounces, and copper 2,000 
pounds. Only a small output of lead and no output of zinc has been 
reported in Wyoming in the past. 
All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 
The value of the metal production herein reported has been calcu- 
lated &t the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1948-47 


Gold ! Silver ? Copper 3 Lead ? Zinc 8 
Year (per fine (per fine (per (per (per 

ounce) ounce) pound) pound) pound) 
A UCu aptent dani qitod ard $35. 00 $0. 7114- $0. 130 $0. 075 $0. 108 
o EE 35. 00 . 711+ . 135 . 080 . 114 
UE Ve EE 35. 00 . 711+ 135 086 115 
EE eg 35. 00 . 808 62 109 .1 
TUM aur ux DeL e o DL en eet 35. 00 . 905 210 144 . 121 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31. 1934, was $20.67-4-($20.671835) per fine ounce. 
CN EE SE price for newly mined silver. 1943 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 


MINE PRODUCTION 


The following table shows the annual output of ore from lode mines 
producing gold, silver, copper, and lead and the quantity and value 
of the metals recovered from both lode and placer mines in Wyoming 
from 1943 to 1947; it also gives the total production of metals from 
1867 to 1947. 
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Mine production of gold, silver, copper, and lead in Wyoming, 1948-47, and total, 
1867-1947, in terms of recovered metals 


Gold (lode and Silver (lode 
re placer) and placer) Copper Lead 
Year (short ie 
tons) | Fine Value | Fine | value | Pounds | Value | Pounds | Value 
ounces i ounces 

TORS EE A AE EIA PA A A A A A 
1944 6 20 $700 3 PE A n ICM EE $70 
1945. ......... 52 7 31 Oe AA EE 6,000 | $516 608 
1046... 61 105 3, 675 26 21 | 12,000 $994 AA A ,0 
1947 AAN 6,059 | 1,486 52, 010 95 AS PO eee E 52, 096 
1867-1947... (2) | 79,527 |1,891, 773 | 74, 787 | 51, 883 | 3 16, 326 5 684, 372 314 | 1,486 |7, 629, 514 


1 Includes less than 14 ton of recoverable copper produced in 1945 from the Bartlett (Copper King) mine 
in Laramie County. 

2 Figure not available. 

3 Short tons. 


REVIEW BY COUNTIES 


The entire output of gold and silver in Wyoming in 1947 came from 
Fremont County. 

The Mica Mountain Mines, Inc., completed a 70-ton amalgamation- 
cyanidation mill at its Carissa mine, South Pass City, in March 1947 
and treated 5,999 tons of ore during the year. Mill bullion produced 
contained 1,421 fine ounces of gold and 80 fine ounces of silver; an 
additional 34 ounces of gold and 4 ounces of silver were contained in 
material sold to a smelter. About 35 percent of the gold was recov- 
ered by amalgamation of jig concentrates removed from the ball-mill 
discharge before it reached the general cyanide circuit; the total mill 
recovery was 92 percent. The company suspended milling operations 
on October 1 because of the unsatisfactory labor supply and the 
failure to complete a new highway for winter use. Plans for winter 
operations included the sinking of the No. 2 shaft an additional 200 
feet and making connections from it to the third and fourth levels. 

A mill clean-up by Chas. F. Brown at the Duncan mine 1% miles 
oo of Atlantic City yielded 24 ounces of gold and 10 ounces 
of silver. 

No placer mine was reported in operation in the State in 1947, 
but 7 ounces of gold and 1 ounce of silver produced near Atlantic 
City in 1946 were sold in 1947 and credited to the production of that 
year. 


PART IV. FOREIGN REVIEWS 


The Mineral Industry of 
Middle and South America 


By SUMNER M. ANDERSON | 
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GENERAL SUMMARY ! 


HE cumulative mineral production of Middle and South America 

was, in the main, larger in 1947 than in 1946. Among the ores 

and metals most in demand, antimony, bauxite, copper, iron ore, 
lead, vanadium, and zinc responded with substantially higher ton- 
nages, while chromite, manganese, mercury, tin, and zirconium failed 
to reach the levels of the previous year. The production rate for 
arsenic and tungsten remained virtually static, and output of nickel 
in Cuba and titanium ores in Brazil was completely arrested. Of the 
precious metals, gold production was down, except in Mexico and 
Bolivia; and platinum production was down in Colombia, whereas 
silver was up because of increased base-metal operations in Mexico, 
Bolivia, Chile, and Cuba. Among the nonmetallic minerals, cement 
production and producing capacity continued to rise in an effort to 
meet seemingly insatiable demands for new construction, barite out- 
put responded to the stepped-up drilling programs of the oil com- 
panies, and fluorspar and graphite mining received impetus from a 
favorable market in the United States for those products of Mexico. 
The Chilean nitrate industry was stabilized at the 1946 level. Dia- 
mond production was down despite a spectacular rise in the Vene- 
zuelan fields, and salt recovery dropped nearly 30 percent. Brazilian 
quartz-crystal exports were only 70 tons above the average for the 
1 Metric tons are used throughout this chapter. A few discrepancies exist between the foreign statistics 
in some of the commodity chapters and the statistics presented in this chapter inasmuch as the latter are 


based in part on new and revised information received from abroad, subsequent to the preparation of the 
commodity chapters. 
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14-year period preceding 1938. Notable advances were made in the 
output of hydrocarbons. Coal tonnages increased in every producing 
country but Brazil and Peru, crude petroleum? output from every 
producing country but Ecuador, and petroleum refinery products 
from every refining country but Peru. The important growth of the 
refining industry is reflected in the ratio of refined products to crude 
petroleum production, which amounted to 68 percent in 1946 and 74 
percent in 1947. 

American corporate and individual investors placed an estimated 
US$636,400,000 in direct investments in foreign enterprises and 
securities (exclusive of US$30,000,000 in insurance-company invest- 
ments) in 1947—the largest net outflow of private American capital 
directly invested on record. Most of the capital (US$407,900,000) 
went to Middle and South America, and much of the increased mineral 
production can be attributed directly to the US$263,300,000 that 
went to the petroleum industry and the US$18,400,000 to mining and 
smelting enterprises. 

The United States continued to be the principal country of desti- 
nation for mineral exports from Middle and South America. 


BRITISH WEST INDIES 


After 2 years of delay, the Jamaican House of Representatives and 
Legislative Council passed a minerals (vesting) law, 1947, and a 
mining law, both effective October 13, 1947, clearing the way for the 
advancement of development of aluminum ore and whatever other 
mineral deposits may be found. A brief summary of the provisions 
of these laws has been published.‘ | 


METALS 


- Bauxite.—In 1947 Permanente Metals Corp. obtained bauxite con- 
cessions on the island of Jamaica, following similar acquisitions in 
1944 by the Reynolds Metals Co. and Jamaica Bauxites, Ltd. (Alu- 
minum Co. of Canada). A description of the deposits, discovered in 
1942, was published in 1948.5 Plans for developing the properties 
have not crystallized, and at the end of the year no applications for 
mining had been tendered to the Government. ` 

In 1940 an announcement was made of discovery of bauxite deposits 
in the eastern part of Santa Lucia, in the Windward Islands. Dis- 
covery is credited to an engineer of the Demarara Bauxite Co., Ltd. 
(Aluminum Co. of Canada), which operates in British Guiana. The 
company renewed investigations in 1947 and revealed the strong pos- 
sibility of large deposits of very good quality bauxite in several parts 
of the island. Samples were taken to British Guiana for testing, and 
if results are favorable a more intensive exploration program 1s 


anticipated. T 
i NONMETALLIC MINERALS 


Cement.—Cement has never been produced in any of the British 
West Indies. Associated Portland Cement Manufacturers, Ltd., 


3 For a detailed report of developments in the petroleum industry see the 1948 World Oil Atlas, published 
as sec. 2 of World Oil (Houston, Tex.), July 1948, from which much of the material on petroleum in this 
"RE Milton, M t of Private U. S, Capital to Foreign Countries in 1947; Foreign C 

n, Milton, Movement o vate U. S. Capital to Forej ountries in 1947; Fore omme;rce 
Weekly, U. S. Dept. of Commerce, vol. 32, No. 8, Aug. 21, 1948, n 3-4, 44-45. m 

] Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 2, August 1947, pp. 35-36. 

OE medeman, O. C., Caribbean Aluminum Ores: Eng. and Min. Jour., vol. 149, No. 6, June 1948, pp. 
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which hoped to establish a plant on the island of Jamaica in 1947, 
withdrew its application after failure to reach an agreement with the 
local Government on income tax concessions. At the end of the year 
negotiations were proceeding with the World Commerce Corp. 
Although essential raw materials, except fuel, are available locally, 
it is d ber that an economical cement plant necessarily would be 
too large for the Jamaican market and would have to depend largely 
on exports to the other British West Indies. 

Gypsum.—Gypsum was discovered in Jamaica almost a century ago 
but remained uninvestigated until 1947, when it was found that mil- 
lions of tons of the mineral at Bull Bay, 11 miles east of Kingston, 
contain less than 1 percent impurities. The locally organized Jamaica 
Gypsum Co. announced that its new plant would produce 3,000 tons 
of finished plaster in 1948 (Jamaica’s estimated requirements), in 
addition to wallboard and hollow plaster blocks. Bellrock Construc- 
tion, Ltd., a British firm, also announced plans for a plant to manu- 
facture prefabricated wall and roof panels and building blocks. 

Limestone and Lime.—Both limestone and lime are produced on the 
islands of the Bahamas, Barbados, Bermuda, Jamaica, and Trinidad. 
In the Bahamas in 1947, most of an estimated 135,600 tons of quarried 
limestone went into building and road construction. Conch shells and 
a small quantity of limestone were used to produce 2,425 tons of lime. 
This compares with 1946 production of an estimated 89,270 tons of 
limestone and 1,633 tons of lime. Bermuda has one Government- 
owned quarry that crushes about 75,000 tons of limestone annually, 
of which 18,000 to 27,000 tons are burned in small local kilns to pro- 
duce 10,000 to 15,000 tons of lime, the remainder being used for roads 
and possibly concrete aggregate. Barbados and Jamaica do not report 
their production quantitatively, although both islands have many 
quarries, and output is believed to be relatively large. "Trinidad does 
not report its lime regularly; limestone production amounted to 
667,000 tons in 1946 but has not yet been reported for 1947. 

Phosphate rock.—Phosphate-rock deposits have been found on 
Jamaica, and a few sources are being worked privately. Production 
is believed to be small, and because of the local need for fertilizers 
exports have been forbidden. 

Salt.—Salinas in the Bahamas produced 60,963 tons of salt in 1947 
compared with 36,578 tons in 1946. The 1947 figure represents total 
production of the British West Indies, as the Turks and Caicos 
Islands (Jamaican dependencies), which recovered 31,571 tons from 
sea water in 1946, were not permitted to produce in 1947 because of 
heavy surplus stocks. | 

Other Nonmetallic Minerals.—Earth, sand, and sandstone are ob- 
tained locally as needed in Barbados but are of slight commercial 
importance. In Jamaica a small Government tile factory, initiated 
as a relief measure, was abandoned in 1947. A proposal was being 
considered to establish a glass factory near Kingston, using domestic 
quartz sand. | 
HYDROCARBONS 


Asphalt.—Production of natural asphalt from Trinidad Lake 
reached 92,160 tons in 1946 but has not yet been reported for 1947. 
Production of manjak on the island of Barbados dwindled to insignifi- 
cance in 1946 and ceased by 1947. 
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Natural Gas.—In connection with oil-field operations on the island 
of Trinidad, about 9 billion cubic feet of natural gas annually is 
treated and returned to the ground for pressure maintenance. On 
Barbados 7,064,971 cubic feet of gas in 1946, and 17,819,298 cubic 
feet in 1947 were produced by a branch of the British Union Oil Co., 
Ltd., from two wells. The gas is sold for local use. | 

Petroleum.—Petroleum production in Trinidad has departed very 
little from a range of 20 to 22 million barrels since 1938. Figures for 
the past 2 years show an output of 20,173,021 barrels in 1946 and 
20,520,554 barrels in 1947. By means of an intensive drilling pro- 
gram, war-depleted reserves were being gradually replaced by tapping 
new areas around the edges of old fields; of 82 wells completed during 
the first 7 months of 1947, only 3 were dry holes. Geophysical work 
was intensified in the central and southern parts of the island; but no 
operating concessions were granted by the end of the year in the Gulf 
of Paria, where interest is still keen. Virtually all of Trinidad’s 
crude petroleum is processed in four refineries, only two of which are 
operating on & full-time schedule. 

On the island of Barbados the British Union Oil Co., Ltd., preduced 
and refined only 309 barrels of crude petroleum in 1947, compared 
with & scant 1,278 barrels in 1946. Crude was produced from two 
wells, and refinery sales of gasoline, kerosine, diesel oil, and fuel oil 
were made to local users. i 

In the Bahamas the end of 1947 saw completion of an air-borne 
magnetometer survey of the entire group of islands and surrounding 
waters. The first completed test well yielded valuable stratigraphic 
information to a depth of 14,587 feet. Plans for further activity in 
1948 by the one local, three American, and three British oil companies 
owning concessions were awaiting a full report on this survey and on 
gravity-meter and seismograph work on Andros Island. 


CUBA 


' The most notable changes in the Cuban mineral industries in 1947 
were: 'The total absence of manganese nodules production due to 
closing and dismantling of the Cuban Mining Co. plant beginnin 
December 31, 1946; the suspension of operations of the Nicaro Nicke 
plant on March 31, 1947; the resumption of Mayarí iron-ore produc- 
tion for the first time since 1943; and suspension of the production of 
natural asphalt. Mineral production in 1946-47 is presented in the 
accompanying table. The total value of Cuba's mineral production 
decreased from $26,133,156 in 1946 to $22,288,437 (exclusive of iron 
ore, for which value was not available) in 1947. 


METALS 


Chromite.—Mining of refractory-grade chromite continued the de- 
cline started in mid-1946 and produced in 1947 the smallest tonnage 
of ore since 1940. Cía. Cubana de Minas y Minerales, S. A. (E. J. 
Lavino & Co.), operated its Lolita mine in Camaguey Province at less 
than half its 1946 rate, accounting for most of the total decrease in 
output. The Juragua Mining Co. (Bethlehem Steel Co.) operated 
its low-grade Amores mine in Oriente Province at substantially the 
same rate as in 1946 but closed at the end of 1947, with no plans for 
reopening. Cia. Minera Moa, S. A., a Cuban organization, in ad- 
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Mineral production of Cuba, 1946-47, in metric tons (unless otherwise indicated) 


Change, 
Mineral 1946 1947 percent - 


ORES AND CONCENTRATES 


Chromite: 
Refractory grade ll e +--+ eee 169, 938 152, 767 —10 
Metallurgical grade ?........ SEENEN 4,412 6, 442 +46 
Total chrome. ote = a oe io en bee a eg 174, 350 159, 209 —9 
Copper, in concentrates...... ......--.-..----..-------------- 11, 323 13, 549 +20 
Gold, in gold-silver concentrates... .............. troy ounces... 1, 105 364 —67 
Iron ore, 34 percent AA | eeuse See 03,240 | sees Se 
Lead: 
In lead-zine enpeentratesg 222 L2 c ccc cL |. 222 2 2 LLL... AAA 
In gold-silver concentrates. ...........-..-.---..-.-.------ 5 1 —80 
"Tota ICG od e 5 20 +300 
Manganese ore: 
Metallurgical, crude, 45 percent Mn LLL. 35, 617 45, 555 +28 
Metallurgical, sintered nodules, 48.39 percent Mn.......... 89, 537 |.............- —100 
Total metallurgical grade. ` ` 125, 154 45, 555 —64 
Chemical grade, 51.5 percent Mn. 0... 5, 610 4, 842 —14 
Total manganese ore Lc ccc LLL LL lc ls-- 130, 764 50, 397 —61 
Nickel: 
OFC seat ee heats se oue do eL AS t nS AM 1, 254, 590 303, 603 —76 
Oxido m ra Be D E EE HE 14, 551 2, 617 —82 
Nickel (plus cobalt) content of ode. 11, 242 2, 014 —82 
Silver: NS EIGENEN ee 
In gold-silver concentrates. .................- troy Ounces. - 4,745 1,855 —61 
In copper concentrates. -.-.------------------------ do.... 122, 477 144, 841 -F18 
In lead-zinc concentratesS. - ooo... E A ARAS 720 A 
A AAA eerta e a do.... 127, 222 146, 932 +15 
Zinc, in lead-zine concentrates... ........---.....--.-------_-_--]..------------| BOL 
NONMETALLIC MINERALS 
Comont uel an oe ane EE 240, 406 276, 369 +15 
Gypsum, crude (estimates). 2. 2 c cc LL c Lll c lcs 14, 300 14, 900 +4 
Gypsum, AA 4,344 3, 077 —29 
EE 59, 913 3 5A, 431 —9 
Stone (estimates): 
A IA A (4) 350, 900 |....-.-------- 
SVU AIDING sur tl see ata uae LAE LE da ris 6, 350 540 —91 
Crushed stoe, os oh i ee CO 2, 385, 000 3, 180, 000 +33 
HYDROCARBONS 
Asphalt, natural: 
EE RE 827 APA —100 
OUR sat a crea EE 254 | EE —100 
TOL e roro oen da 2:081 EE —100 
Petroleum: 
Naphtha (Motembo field). .............. barrels (42 gal.) 68, 242 3 51, 000 —25 
Gas oil (Jarahueca feld)... do.... 200, 289 3 250, 400 +25 


1 1946—34.48 percent Cr40;,; 1947—35.17 percent Cr203. 
2 1946—45.93 percent Cr303; 1947—46.30 percent Cr2Os. 
3 Estimated. 

4 Not reported. 


dition to continuing activity at its principal Cayoguan mine, revived 
two mines in the same district in Oriente Province: the Narciso mine, 
closed by its previous operator, Primativo Portal, at the end of 
September 1946 and reopened under the new management in mid- 
1947, and the Cromita mine, which, after several years of inactivity, 
produced in September and was under development for the remainder 
of the year. Production was resumed during the first quarter of 1948. 
Throughout 1947 the company also successfully operated the new 
Delta 2 mine in Oriente Province. Cia. Minera Moa, S. A., is Cuba’s 
largest producer of refractory-grade chromite, accounting for 77 
percent of the total output in 1947. 
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For the second consecutive year the Caledonia mine of the Mayarí 
Mining Co., S. A., Oriente Province, was Cuba's sole producer of 
metallurgical-grade chromite. Output of ore of 46.5-percent average 
grade was well in advance of 1946 but was hampered by cavings 
caused by heavy rains and the August 6 earthquake. 

Copper.—Copper production continued to advance throughout 1947. 
Operations by Minas de Matahambre, S. A., Pinar del Rio Province, 
were slowed somewhat in the latter half of 1947 by absenteeism and 
labor disagreements. The Matahambre mine was the only copper 
property operating in the Republic in 1945 and 1946; its output was 
augmented slightly by 14 small mines in 1944 and by Arozena y 
. Suarez Somoano, S. L., during the fourth quarter of 1947, when a new 
concentrating mill started treatment of ores obtained from an old 
stock pile and renewed mining of the Mercedes mine, Pinar del Rio 
Province. 

The Cristina mine near Bayamo, Oriente Province, produced about 
100 tons of copper ore during World War II and became dormant in 
1944. During 1947 the leaseholders incorporated in the United States 
as Cristina Mines, Inc., and in Cuba as 'The Garland Corp. of Cuba 
(the operating company). The new company engaged in exploration 
work, and a substantial reserve of ore is said to have been developed 
without diamond drilling. 'The mine began production with 1,452 
metric tons of selected 10-percent copper during the first quarter of 
1948, from a 160-foot shaft that connects with 450 feet of adit. 

Iron.—The Juragua Iron Co. closed its Felton nodulizing plant in 
1941 but tontcsed to mine nickel-bearing iron ore from its deposit 
near Mayari, Oriente Province, through 1943 and magnetite and hema- 
tite ores from its Firneca mine east of Santiago de Cuba, in the same 
Province, through 1944. Operation of the Mayarí mines and the 
Felton nodulizing plant was resumed in 1947, increasing to maximum 
output in the fourth quarter. The grade of ore is raised from about 
34 percent iron, as mined, to about 54 percent iron after processing. 

Lead-Zinc.—In 1942 a 40-foot shaft was sunk by the first operator 
of the Lola mine, 35 kilometers by road from the town of Guane in 
Pinar del Rio Province. A sample shipment of approximately 70 tons 
was made to the United States, and the mine was closed. During the 
second quarter of 1947 a new local group leased the mine and renewed 
operations, MONS arrangements to ship 400 to 500 tons of ore 
per month to an Ámerican smelter in Utah. Actually, only 83 metric 
tons of lead-zinc ore were produced during the second and third quar- 
ters of the year (none in the fourth quarter), containing 19 tons of 
lead, 30 tons of zine, and 236 ounces of silver. Mining was renewed 
in the first quarter of 1948, but prospects for developing a successful 
and continuous operation were not favorable. A small, additional 
byproduct mining of lead followed the decrease in production of gold 
and silver concentrates. 

Manganese.— The tremendous drop in the production of metal- 
lurgical-grade manganese ore in 1947, as compared with 1946, resulted 
from closing of the sintering plant of the Cuban Mining Co. at Cristo, 
Oriente Province, on December 31, 1946, following exhaustion of ore 
suitable for treatment from the Quinto and Ponupo mines. eg? in 
1947 the Cuban Mining Co. started dismantling this nodulizing plant 
for sale of all equipment. 


MINERAL INDUSTRY OF MIDDLE AND SOUTH AMERICA 1543 


The Charco Redondo mine of Marsden Leeder produced direct- 
shipping metallurgical-grade manganese ore steadily throughout the 
first three quarters of 1947 but was slowed during the fourth quarter 
by mine inundations following heavy rains. Beginning in April and 
continuing for the remainder of the year, the Charco Redondo produc- 
tion was supplemented by renewed output of the Cafiada and Lego 
mines of the Taratana group, Cristo, Oriente Province, operated by 
Cia. Minera Marta, S. A. These two mines were closed indefinitely 
at the end of 1947; all known reserves of 45-percent or better shipping- 
grade ore are said to have been exhausted, and initiation of an explora- 
tory program is being considered. 

Between 275 and 300 men employed at approximately 20 mines in 
Oriente Province mined slightly less chemical-grade ore in 1947 than 
in the preceding year. As in the case of metallurgical-grade ore, a 
larger tonnage production was prevented by heavy rains during the 
latter part of the year. 

Nickel.— Production of nickel oxide was terminated on March 31 at 
the Nicaro Nickel Co. nickel oxide plant at Nicaro, Oriente Province. 
The plant was idle and in charge of a small maintenance crew for the 
remainder of the year, pending decision as to its final disposal. 

Precious Metals.—The total Cuban output of 364 ounces of gold in 
1947 was contained in 65 tons of concentrates processed during the 
first quarter by Cia. Minera de Isla de Pinos, S. A., from ores taken 
from the Delita mine on the Isle of Pines. The concentrates also 
contained 1,855 ounces of silver and 1,353 kilograms of lead and were 
shipped to El Paso, Tex., for refining. The concentrating plant was 
shut down on February 28 and continued inactive for the remainder 
of the year. On June 30 the property was taken over by Productos 
Minerales de Isla de Pinos, S. A. (controlled by the newly organized 
Isle of Pines Mining Co., Ltd., of Canada), which company engaged 
in exploratory and development work for the remainder of 1947 
without undertaking commercial production. 

During the second quarter the Freeport Sulphur Co. initiated a 
detailed gold-exploration program at Guaimaro in Camaguey Province. 
Very little progress was made during the year, pending settlement of 
certain legal problems pertaining to surface rights. 

Minas de Matahambre continued to be Cuba’s leading byproducer 
of silver. Output rose compatible with the increase in production of 
copper concentrates and was supplemented slightly by the previously 
mentioned silver content of gold-silver and lead-zinc concentrates. 


NONMETALLIC MINERALS 


Cement.—Although La Cía. Cubana de Cemento Portland, sole 
domestic cement manufacturer, pushed its Mariel Bay plant to a 
new all-time production record, cement output was still madequate 
to meet the requirements of the Republic and had to be supplemented 
by imports from the United States. Company production of lime- 
stone and clay has not been reported. The 1947 cement output is 
not expected to be equalled in 1948, as the plant had to be shut down 
for powerhouse repairs between January 27 and February 23. 

Diamonds.*—Cuba's war-born diamond-cutting industry reached 


* See also Aronheim, Walter, Cuban Diamond;Picture: Jewelry, vol. 5, No. 5, Apr. 15, 1948, pp. 36, 
40, 76, and 77. 
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its Maximum development in 1945. Its precipitous decline since is 
reflected in the following table: 


Diamond-cutting industry | 1045 | 1046 1047 
Number of workshops. .._.__....-.-------.-------_----------- 52 13 
Number of workers employed, approximate... ................ 3, 500 600 250 
Average weekly production—cearats.._------------------------ j 500 215 
Exports, cut and polished stones—carats. ..................... 59, 747 56, 079 1 5, 000 
Exports, cut and polished stones—US$ value... ............... 9, 025, 715 8, 430, 153 1 800, 000 


1 Estimate. 


The collapse resulted mainly from failure of most of the industry to 
adopt and maintain standards of cutting quality and operating 
efficiency competitive with the revived cutting industry of postwar 
Europe. However, the largest of the remaining factories has earned 
an excellent reputation for efficiency and high quality of cutting and 
may survive as an established small-scale industry. Most of the 
other workers have either migrated to Europe and the United States 
or are unemployed. 

Gypsum.—Production of gypsum in Cuba for the past 2 years was 
as follows, in metric tons: 


Raw gypsum production (estimated): 1946 1947 
| For manufacture of portland cement...............-. 7,200 8, 300 
For manufacture of calcined gypsum................. 5, 200 3, 700 
For all other uses. ooo Lll lll LL lll. 1, 900 2, 900 
Estimated total production. - 2 0 00 14, 300 14, 900 
Calcined gypsum production---------------------------- 4, 944 3, 077 


Raw gypsum is quarried from the Corral Nueve deposits of Matan- 
zas Province. 

. Salt.—Salt is obtained by evaporation of sea water at about 20 
salinas at Sagua la Grande, Las Villas, and Caimanera, in Oriente 
Province. Recovery in 1947 was slightly less than in 1946. 

Other Nonmetallic Minerals.—No reports have been received on 
lime, sand, gravel, clay, and pigment earths, which are known to be 
produced on the island. The crushed-stone figures represent the 
estimated weight of 1,500,000 and 2,000,000 cubic meters reportedly 
produced in 1946 and 1947. The increase resulted from the expansion 
of the Government’s public works program and the increased con- 
struction of large office buildings. 


HYDROCARBONS 


Asphalt.—None of Cuba’s deposits of natural metamorphosed 
asphalt were worked during 1947, although a project for beneficiating 
asphalt into petroleum products is still being studied by a private 

oup. | 
"bone di declining petroleum yield in relation to number of 
wells drilled, increased material and labor costs, and abundant sup- 
plies of imported gasoline (a more efficient motor fuel than natural 
naphtha), combined to lower the total output of the Motembo field 
in 1947 as compared with 1946. 

The 1947 pou of Jarahueca was the record for the field and 
would have been even wx but for the limited capacity of the two 
small skimming plants. Full operation of a new refinery of about 
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500 barrels capacity at Cavaiguan, Las Villas Province, was expected 
in early 1948, and further production increase was anticipated to 
feed this added capacity. | 

In 1947 Cuba imported from the United States 1,416,600 barrels of 
crude petroleum and 9,933,000 barrels of refinery products. Approxi- 
mately 1,722,000 barrels of crude oil were refined in Cuba. 

In March 1947 the Standard Oil Co. of Cuba (a Standard Oil Co. 
of New Jersey subsidiary) announced its withdrawal from petroleum 
explorations initiated approximately 3 years earlier. The company 
abandoned two unsuccessful test wells near Los Palacios, Pinar del 
Rio Province, and near Recreo, Las Villas Province. Cia. Petrolera 
la Estrella de Cuba (Cía. Petrolera Shell-Mex de Cuba—Atlantic Re- 
fining Co.—Standard Oil Co. of New Jersey) completed & dry hole 
on Cayo Coco, off the north coast of Camaguey Province, and one 
core test. Geological and geophysical investigations extended 
throughout 1947, but at the end of the year continuation of explora- 
tion throughout 1948 appeared doubtful. In April 1947 Cia. Petrolera 
Kureka (Gulf Oil Co.) initiated an extensive program of geological 
and geophysical investigations along the north coast of Matanzas, Las 
Villas, and Camaguey Provinces. By the end of the year a substan- 
tial amount of offshore gravimetric work and an aerial magnetometer 
survey had been completed. 


DOMINICAN REPUBLIC 
METALS 


Bauxite.— During the first half of 1947 the Alcoa Exploration Co., 
acting in accordance with the terms of its concession, selected 3 land 
areas totaling 2,892 hectares (7,146 acres) in the municipality of 
Enrique, Province of Barahona, for the exploitation of bauxite and 
other aluminum ores. No date has been announced for the inaugura- 
tion of production. The deposits were described in 1948.’ 

Gold.—Gold washed by hand methods in Seybo Province and else- 
where has dropped from 15,614 ounces in 1941 to an estimated 650 
ounces annually in 1946 and 1947. For the first time in many years, 
no gold was exported from the Dominican Republic in 1947. 

Iron.—Early in 1947 American interests explored the possibility of 
obtaining & concession to work iron-bearing beach sands on the 
Samaná seacoast near Matanzas and Villa Julia. Before the end of 
the year interest dropped. 


NONMETALLIC MINERALS 


Cement.—' The Dominican Republie's first cement plant, near 
Ciudad Trujillo, started in 1944 by the Foundation Co. of New 
York, was completed for the Government-owned Cía. Dominicana de 
Cemento in November 1946. Various mechanical difficulties, which 
developed during the first trial run and subsequently, delayed initial 
production until February 27, 1947, and retarded operations through- 
out the remainder of the year. Small production was reported, but 
not quantitatively. | 

Gypsum.—The Barahona gypsum mines of Banco Agrícola e 
Hipotecario surpassed their previous peak production of 10,974 tons 


= Schmedeman, O. C., Caribbean Aluminum Ores: Eng. and Min. Jour., vol. 149, No. 6, June 1948, pp. 


1546 MINERALS YEARBOOK, 1947 


of gypsum in 1946 with 13,393 tons in 1947. The gypsum is sold in 
Puerto Rico and to the new domestic cement plant. 

Lime.—A primitive system of beehive ovens supplies the Republic 
with lime estimated at 25,000 tons in 1945 and only 11,000 tons in 
1947. Ordinarily about 85 percent of the product is used by the 
sugar industry and 15 percent by construction. 

Salt.—The salt concession of Banco Agricola e Hipotecario produced 
in 1947 (compared parenthetically with 1946) 2,084 (2,370) tons of 
salt from the Barahona mines and 11,435 (12,979) tons by the evap- 
oration of sea water, a total of 13,519 (15,349) tons of salt. 

Marble.—Marble production from the quarries of Samaná was 
reported as being sufficient to meet only the requirements of the 
domestic building trade. 

HYDROCARBONS 


Petroleum.—Since June 1939 the Cia. Seaboard de Petroleo, C. por 
A. (Standard Oil Co. of New Jersey), has drilled 15 test wells, largely 
in the southwestern part of the Republic. The first two wells pro- 
duced 12,966 and 4,553 barrels of oil, respectively, before they were 
exhausted. ‘The subsequent 13 tests, ranging to 8,769 feet in depth, 
were dry holes. The last hole found salt water and hydrogen sulfide 
at 5,682 feet in June 1947, and the company gave up its search; all 
concession rights were surrendered in December 1947. 


FRENCH WEST INDIES 
. There is no known mineral industry in the French West Indies. 


HAITI 


Bauxite.—The Reynolds Mining Co. confined activities in connec- 
tion with its bauxite holding to experimental work throughout 1947. 
No date has been announced for beginning production. The deposits 
were described in 1948.8 | 

Gold.—Small-scale gold production by hand panning diminished 
from 432 ounces in 1942 to a mere 41 ounces in 1946, when it ceased; 
none was produced in 1947. 

Building Material.—Local production of limestone and lime, con- 
— stone, and clay for brick making is not reported quantita- 
tively. 

Salt.—Recovery of crude salt by evaporation of sea water amounted 
to an estimated 8,000 tons in 1947, the annual average since 1941. 

Petroleum.—In 1947 the Atlantic Refining Co. completed its 
exploration program, begun in 1943, after having drilled 86 shallow 
core tests and 4 deep dry holes. The year witnessed abandonment 
of the Cul de Sac sét 5 miles east of Port au Prince, at 8,064 feet in 
April, the unproductive completion of the final well near St. Marc at 
4,099 feet in September, and the surrender of concessions to the Haitian 

overnment in December. 


NETHERLANDS WEST INDIES 


Gold.—Aruba Combined Goldfields, Ltd., of Toronto, working 
through its wholly owned subsidiary, Aruba Gold Mines Operating 
Co., Ltd., of Willemstadt, Curacao, N. W. I., devoted the last part 


5 Work cited in footnote 7. 
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of 1946 and all of 1947 to surface work and diamond drilling in its 
four concessions (approximately 40 square miles) on Island of Aruba. 

Phosphate, Limestone, and Lime.—A hillside phosphate-rock 
quarry at Newport, 10 miles east of Willemstadt and at the eastern 
end of Island of Curacao, is owned and operated by N. V. Mijnmaats- 
chappij Curacao, of Newport and Amsterdam. The quarry and plant 
produced in 1947 at the annual rate of about 80,000 to 100,000 tons 
of rock phosphate for export. Byproducts include about 36,000 tons 
of crushed limestone and 2,500 tons of hydrated lime a year for local 
consumption. 

Salt.—Salt production for 1947 has not been reported. The 1946 
total of 2,017 tons was from Island of Bonaire only. 

Petroleum.—Refining activities on the Island of Curacao have not 
been reported for 1947; refinery products exported in 1946 amounted 
to 99,286 thousand barrels derived from Venezuelan crude petroleum. 
Similar exports from the Aruba refineries amounted to 128,311 thou- 
sand barrels in 1946 and 142,018 thousand barrels in 1947. The 
Aruba products were derived from Venezuelan crude entirely in 1946 
and predominantly in 1947, when crude imports included 83,000 
barrels from Colombia. 


MEXICO 


Because virtually all mines (except copper) in Mexico were closed 
by strikes during most of the first quarter of 1946, it was to be expected 
that the general over-all mineral output of 1946 would be exceeded 
in 1947, as it was. This explanation, however, cannot disguise the 
actual improvement revealed by comparing the 1947 quarterly average 
with the average of the last three quarters of 1946, which discloses 
marked advances in the production rates of antimony, bismuth, iron, 
lead, zinc, manganese, tungsten, silver, and graphite. The 1947 
production of iron ore, bismuth, cement, and graphite was the highest 
on record; fluorspar was the highest since the peak war year 1944, 
lead the highest since 1938, copper the highest since 1930, and pe- 
troleum the highest since 1927. "The general improvement resulted 
principally from sustained high prices, which stimulated maximum ` 
activity at the large mines and permitted marginal producers, largely 
Mexican-owned, to come into production. Labor difficulties con- 
tinued sporadically, but not with the devastating effects on the indus- 
‘try attained in 1946. 

Comparison of mineral production and exports in 1946 and 1947 
is presented in the accompanying table. 


METALS 


Aluminum.—Mexico produces no aluminum ore or metal. In 1947 
Reynolds Internacional de Mexico, S. A. (Reynolds Metals Co.), 
began operating its new rolling mill at Tlalnepantla, about 10 miles 
from Mexico City. The plant is designed to manufacture aluminum 
sheet and foil, lead-composition foil, lead sheet, and miscellaneous 
fabricated products from imported aluminum and from lead and tin 
obtained (if possible) locally. 

Antimony.— During the year the National Lead Co. acquired control 
of Cía. Minera y Refinadora Mexicana, operating at Estación Wadley, 
San Luis Potosí, and Cía. Minera de Oaxaca, S. A., operating in‘ the 
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Mineral production and exports of Mexico, 1946-47, in metric tons (unless 
otherwise indicated) ! 


Production Exports 


Mineral en 
ange, 
1946 1947 percent 
ORES AND METALS 
Antimony (metal content)........ 6, 572 6, 925 +5 5, 906 6, 058 +3 
Arsenic oxide (white arsenic)...... 9, 648 9, 685 (2) 9, 357 9, 124 —2 
Bismuth, in impure bars 
kilograms... 3 76, 130 256, 000 +236 76, 139 197, 000 +159 
Cadmium: 
In zine concentrates exported 
kilograms__| 4 686,000 4870, 000 +27 4 686, 000 4 870, 000 +-27 
In flue dust ` do....| 3717, 188 778, 000 +8 717, 188 752, 000 +5 
Otel sche coat hoes do. ...| 41, 403, 000 | 4 1, 648, 000 - +17 | 4 1, 403, 000 | 4 1, 622, 000 +16 
A Siew see ee , 054 64, 811 +6 49, 548 53, 900 +9 
erte troy ounces.. 420, 500 464, 739 +11 66, 584 75, 233 +13 
Iron and steel: 
Iron oeh ---------------- 275, 445 332, 446 +21 4, 429 46, 243 (8) 
. Iron eontent 170, 775 226, 063 +32 2, 746 31, 445 (0) 
LIL WON st a ridad 282, 243 235, 620 —17 (7) 11, 008 1) 
>] Le e] AAA AA 7 j (7) (7) 1) ) 
Lead (metal content)... 140, 143 223, 665 +60 167, 859 187, 369 +12 
Manganese ore (estimate) ......... 25, 000 31, 307 +25 25, 000 31, 305 +25 
Manganese content... ........ 311, 342 3 14, 182 +25 11, 342 14, 181 +25 
Mercury........- 76-pound flasks.. 11, 661 9, 700 —17 11, 632 9, 656 —17 
Molybdenum concentrates, Mo 
OTTEN, 818 136 —83 817 132 —84 
1 cocoa troy ounces__| 43, 263, 132 | 58, 843, 863 +36 | 37, 253, 804 | 44, 415, 382 +19 
Ti. EEN 8 267 8 174 —35 72| . 4 —4 
T ungsten concentrates, 60 percent 
WO; equivalent................. 3 99 3 96 —3 | 99 96 —3 
Zinc (metal content).............- 139, 535 195, 814 +40 130, 198 187, 636 +44 
NONMETALLIC MINERALS 
Cement (estimatei. 1, 072, 500 | 1, 150, 000 +7 (7) (7) () 
Fluorspar------------------------- 422, 4 48, 000 +-116 20, 114 45, 737 +127 
Graphite: MA .* 21, 049 3 27, 984 -}-27 21, 949 27, 984 +27 
RTE E (7) (1) (7) 81 231 +185 
Balb | choc nouo i 131, 972 122, 235 —7 Y (7) () 
Strontium concentrates (celestite) . 3 1, 639 3 3, 494 --113 1, 639 8, 404 +113 
AAA A (7) 19, 416 (7) 1, 254 1, 172 —7 
HYDROCARBONS l 
DL A A eo Sines 977, 330 | 8 1, 055, 000 +8 29:027 Netti A 
Coko et AS 384,000 | $420, 394 EE eg A 
Natural easg 1,000 cubic feet | 1,937, 101 2, 207, 467 m cal AAA AA EE . 
Petroleum, crude 
barrels (42 gals.)__| 49, 235, 421 | 55, 917, 395 +14 | 3,301,991 | 6,694, 292 -+103 
Petroleum refinery products 
barrels (42 gals.)..| 59, 753, 708 | 65, 952, 146 +10 | 6,104,371 | 7,301, 545 +20 


1 Other minerals and mineral products known to be produced but in quantities that have not been re-* 
ported include selenium, tellurium, vanadium, chalk, clay, diatomaceous earth, gypsum (raw and calcined), 
lime, limestone, building and ornamental stone, sodium carbonate, and tale. 

3 Less than 0.5 percent. 

3 Approximate production. 

4 Estimate. 

5 Indicated grade of ore: 1946, 62 percent Fe; 1047, 68 percent Fe. 

6 More than 500 percent. 

7 Not reported. 

8 Official figures, believed to be inaccurate. See text. 


Chicahuaxtla district, Oaxaca. This places about 90 percent of 
Mexican antimony production capacity under the control of National 
Lead, which accounted for the 1947 production increase by accelerat- 
ing operations at its new properties. The States of Querétaro and 
Sonora contributed to the remainder of the 1947 output. 

Of the 1947 exports, 5,979 metric tons went to the United States, 
46 tons to Great Britain, and 33 tons to Belgium. 

Arsenic.— Production of white arsenic showed virtually no change 
from 1946 to 1947, contrary to the great increase in output of the 
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lead-zinc and lead-silver ores, of which arsenic is a byproduct. The 
recovery of arsenic is partly determined by demand and does not 
necessarily parallel the swelling of supply of parent ores but can do 
so if increased production is desirable. As usual, the total 1947 out- 
put was divided between the San Luis Potosí plant of Cia. Minera 
Asarco (American Smelting & Refining Co.) and the Torreon plant 
of Cia. Minera de Peñoles (American Metal Co.). The United States 
received most of the white arsenic exported; less than 100 tons each 
went to Canada, Uruguay, and the Netherlands. 

Bismuth.—The recovery of bismuth in impure bars at the Monterrey 
plant of American Smelting & Refining Co. is essential to the purifi- 
cation of lead and followed the great increase in lead refining upward 
in 1947. Exports were to the United States only. 

Cadmium.— Recovery of cadmium flue dust at the Rosita plant of 
Cía. Minera Asarco (American Smelting & Refining Co.) followed the 
increased refining of zinc ores, of which it is a byproduct operation. 
All of the flue dust, plus the cadmium contained in 2,362 tons of zinc 
ier and 288,005 tons of zinc concentrates, was shipped to the United 

tates. 

Copper.—Copper production attained its highest record in 18 years 
despite a slow-down in the third quarter of 1947 occasioned by a change 
in operational procedure at the Cananea, Sonora, mine of Cananea 
Consolidated Copper Co., Mexico's largest producer. The new 
Asociación Boleo-Estrellas, formed jointly by Cía. Minera de Boleo, 
S. À., and Cía. Minera Dos Estrellas, S. A., have joined with Ernesto 
Rios in the development of the old Santa Fé copper-gold-silver proper- 
ties at Solosuchiapas, Chiapas. A 28-mile road is being constructed 
to the railway station at Pichucalco; some ore was shipped by jeep 
and airplane during the year, and regular shipments of concentrates 
were expected by mid-1948. Another new truck road, advanced in 
1947 and completed during the first half of 1948, connects El Carmen 
gold-silver-copper mine in western Chihuahua with Estación Creel on 
the Kansas City, Mexico & Oriente Railway. El Carmen was recently 
taken over by El Potosí Mining Co. (The Howe Sound Co.), and it 
was expected that a new mill would be turning out a substantial ton- 
nage of concentrates before the end of 1948. 

Cobre de Mexico, S. À., solved the various technical difficulties that 
had appeared following completion in 1946 of its small copper refinery 
in Mexico, D. F., and by September 1947 was engaged in intermittent 
production of satisfactory wire bars for La Consolidada, S. A., the 
local steel and wire mill, and electrolytic cathodes for domestic re- 
melting. Theoretical capacity of the plant is 10,000 metric tons of 
electrolytic copper a year, but it seemed doubtful that 1948 production 
would exceed half that figure. Financial control of the company 
apparently has passed to Nacional Financiera, the Mexican Govern- 
ment financial organization. 

Mexican exports of copper in 1947 were destined to the United 
States exclusively. 

Gold and Silver.—Although gold production advanced nearly 11 
percent in 1947, the average quarterly production rate in 1947 was 
3 percent less than the average rate for the last three quarters of 1946. 
The anticipated continued decrease in output from gold and gold- 
silver mines probably will be largely or completely offset, at least for 
the time being, by gold and particularly silver recovery from larger 
tonnages of lead, zinc, and copper ores. 
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The Comisión Fomento Minero, a Government organization, poured 
funds into the operation of Dos Estrellas, La Esperanza, and El Oro 
gold mines at El Oro, Michoacán, and received on request the advisory 
services of an engineer from the United States Bureau of Mines to aid 
in reorganizing the properties. The mines were taken over in 1946 
from cooperatives and now show some prospect of maintaining pro- 
duction at a reasonable level. | 

A 165-kilometer road, which eventually will be a main highway, 
was constructed from Iguala to Coyuca de Catalán, Guerrero, giving 
transport access to the Balsas River district and reviving hope of the 
successful exploitation of precious and base-metal deposits known to 
be in the area. 

Cía. del Real del Monte y Pachuca and its great Real del. Monte 
silver mine at Pachuca, Hidalgo, were sold on September 9, 1947, by 
the United States Smelting, Refining & Mining Co. te the Mexican 
Government, which continued operation of the property through its 
Nacional Financiera. A significant decline in production within the 
next few years 1s expected unless new ore bodies are discovered. Cia. 
Minera Pánuco, S. A., was forced to suspend operation of its silver 
properties at Pánuco, Sinaloa, on May 30, 1947, because of inability 
to profit in the face of increased wage demands. The property was 
reopened on June 24 under Government subsidy. | 

Gold exports depend almost exclusively on the management of 
gold reserves within the Republic. Fluctuations of silver exports 
closely follow fluctuations of price, rather than of production. All of 
the gold and 94 percent of the silver exported from Mexico in 1947 
went to the United States. Three percent of the silver went to Great 
Britain, 2 percent to Portugal, and 1 percent to Belgium, Poland, 
Colombia, Brazil, Guatemala, Norway, and Sweden. 

Iron and Steel.—The iron-ore production figure of 332,446 metric 
tons in 1947 is based on the official report of 226,063 tons of iron con- 
tained in 68 percent iron ore. Another official figure showing 412,652 
tons of ore consumed by the iron and steel industry in 1947 is believed 
tobetoohigh. Cía. Fundidora de Fierro y Acero de Monterrey, S. A., 
and Altos Hornos de Mexico, S. A., both mine ore for their own use, 
and Fundidora also sells to Altos Hornos. "The official figure of 
337,532 tons for pig-iron production has been corrected by the same 
two companies (Mexico's only producers) to 235,620 tons. A similar 
check against the 1946 pig-iron figure has not been made; and it may 
well be that the change from 1946 to 1947 was actually upward, 
in line with the increased coal and coke production, on which iron and 
Steel production depend. Exact information on steel production is 
difficult to obtain. Fundidora and Altos Hornos are primary steel 
makers, La Consolidada, S. A., smelts domestic and imported scrap with 
some additions of local pig iron, and a number of small plant smelt 
scrap or operate “package plants" where scrap is made up into 
bundles and rolled at welding heat. Approximate steel production 
in 1947 was as follows: 


Company: | Metric tons 
Cía. Fundidora de Fierro y Acero de Monterrey, S. A------------ 135, 000 

. Altos Hornos de Mexico, 8. A--------------------------------- 65, 000 

La Consolidada, S. A__________-_---_______----____---------- 43, 000 
Other small plants... -222222222202222 222222222222222 30, 000 
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Lead and Zinc.—The larger lead producers have been operating at 
capacity for some time, but the 1947 high price level (15 cents a 
pound throughout the last 9% months of the year) brought out an 
avalanche of direct-shipping ores from the small producers, swelling 
mine output to the highest point since 1938. The three primary 
smelters accumulated a large backlog of ore but continued to purchase 
as a matter of business and national policy. Smelting capacity, 
partly limited by coke supply, was expanded by both Cía. Minera 
Asarco and Cía. Metalürgica Pefioles (American Metal Co.) to meet 
the situation, but remained somewhat of & bottleneck. Of the total 
reported mine production, 217,827 tons (97 percent) represented 
refined and semirefined forms smelted in Mexico. Lead is the only 
one of Mexico's principal metals that is exported in large quantities 
to destinations other than the United States, prices being higher in 
many of the other countries. Exports in 1947 showed 121,795 tons 
(65 percent of the total) going to the United States, 20,443 to the 
Netherlands, 10,991 to France, 10,869 to Great Britain, 4,321 to 
Argentina, 4,139 to Brazil, 4,082 to Sweden, 2,023 to Switzerland, 
1,601 to Belgium, 1,152 to Czechoslovakia, 1,003 to Portugal, 915 to 
Norway, 887 to Denmark, 646 to Italy, 638 to Uruguay, 506 to 
Finland, and 1,358 to Colombia, China, Turkey, Africa, Arabia, 
Netherlands West Indies, and various unspecified European coun- 
tries. The figure for the United States apparently includes shipments 
in bond to Brownsville and New Orleans for reexport. 

The tremendous proportionate increase in the marginal mining of 
direct-shipping lead ores represented a regrettable loss in zinc. Some 
zinc is associated with all Mexican lead ores and is lost when direct 
smelting is employed. Consequently the effective increase in zinc 
production in 1947, though large, was not proportionate to the rise 
in lead. Possibly the largest single contribution to both the lead and 
zinc increases came from the stepped-up production in the Concha and 
San Antonio mines in the Taxco district, which are being developed 
currently by the American Smelting & Refining Co. Of total zinc 
production, 56,749 tons were refined in slabs and 139,065 tons shipped 
as ores and concentrates. Ninety-nine percent of the exports went 
to the United States and well under 500 tons each to Brazil, Argentina, 
Sweden, France, China. Portugal, Norway, Belgium, Netherlands, 
Nova Scotia, Chile, Peru, Italy, and Cuba. 

Manganese.—Aside from the gratifying increase in production, very 
little has been reported on specific activity in manganese mining dur- 
ing 1947. Most of the production was from the Lucifer mine near 
Santa Rosalia, Baja California. Some operations are also known to 
have been active in the Abundancia district, Zacatecas; Montaña de 
Manganeso, San Luis Potosí; and an area northeast of Guadalajara, 
Jalisco. Substantially the entire output was exported, all to the 
United States. 

Mercury.—Mexican mercury mining is unable to compete on a large 
scale in the world market at peacetime prices as determined by the 
great producing centers of Spain and Italy and has declined precipi- 
tously since 1944, although Mexico is still the largest producer in the 
Western Hemisphere outside the United States. Operations in the 
Huahuaxtla district of Guerrero and the Sin Alto district of Zacatecas 
are expected to decline further unless stimulated by higher prices. 
Of Mexico’s 1947 mercury exports, only 2,454 flasks (25 percent) 
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were destined for the United States; 5,580 flasks (58 percent) went 
to Great Britain, 889 flasks (9 percent) to Sweden, 165 flasks to 
Argentina, 125 flasks to India, and 443 flasks to Switzerland, the 
Netherlands, Belgium, Uruguay, Venezuela, and unspecified coun- 
tries of Europe. 7 

Molybdenum.—Although the Cananea Consolidated Copper Co. 
boosted its 1947 output of copper concentrates, the byproduct recov- 
ery of molybdenum concentrates was 83 percent less than in 1940. 
During the year Cananea stepped up operation of its low-grade open 
pit but shut the old mill, which had heretofore been treating the ores 
from underground mines. "The change-over lowered the production 
ratio between underground and open-pit ores. The corresponding 
decline in production of molybdenum concentrates is due to the fact 
that molybdenum is a constituent part of the deeper ores only and 
that consequently its future production is expected to be insignificant. 
In 1947 all exports went to the United States, with the exception of 
1 ton of molybdenum contained in concentrates shipped to Sweden. 

Tin.— Official figures purporting to represent Mexican tin production 
are based on tax collections and are consequently unreliable, inasmuch 
as illegal production and sale of tin long have been common practices. 
Estimates of various engineers range from a conservative 500 tons 
to a more hopeful 1,000 tons a year from small producers in five 
States—Durango, Guanajuato, Jalisco, San Luis Potosí, and 
Zacatecas. In 1947, 41 tons of tin were exported to Great Britain. 

Tungsten.— Tungsten mining was maintained through 1947 at a 
reduced rate; and total output for the year, as measured by exports, 
was virtually the same as that in the last 3 months of 1946. Exports, 
principally of scheelite, were destined to the United States exclusively. 


NONMETALLIC MINERALS 


Cement.—Cement-production capacity was expanded in 1947 and 
by early 1948 caught up with Mexican requirements, with 17 plants 
operating and 4 more still under construction, compared with only 
8 operating plants in 1940. A careful study of the cement situation 
in Mexico indicated that the official 1947 production figure of 708,000 
metric tons probably is too low and that actual production was some- 
where between 1,000,000 and 1,300,000 tons. With completion of 
the four new plants, effective capacity—on an annual basis of 300 
workdays—will be approximately 1,898,700 metric tons, and Mexico’s 
import requirements should disappear unless possibly for small 
tonnages of special grades. 

Fluorspar.—The more-than-doubled output of fluorspar in 1947, as 
compared with 1946, showed the effect of the reopening on July 19 of 
the Azul mine near Taxco, Guerrero. Inasmuch as this one mine 
produced at a rate of approximately 2,500 tons of ore a month, it 
appears that production was also expanded in other parts of the south- 
ern district and in the Chihuahua-Durango district to the north. 
About 2,150 tons of fluorite are sold annually for domestic consump- 
tion; the remainder is exported. 

Graphite.—Production and exports of graphite by the Sonora 
Graphite Co., S. A., and Cía. Minera de San José, S. A., were limited 
only by production capacity and fell considerably below the 1047 
demand. Both companies hoped to be able to expand output in 1948 
to meet the requirements of the United States market. 
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Mica.—Since 1945 a few tons of sheet mica—mostly phlogopite 
with very little muscovite—have been mined each year by individuals 
living close to mines of Oaxaca. The mica is sent to Mexico City for 
use in the manufacture of heating units. The Ashville & Schoonmaker 
Co. has a splitting plant (Leo Frammery, general manager) in the 
city of Queretaro, where crude mica, currently imported in bond from 
Argentina, Brazil, and India, is processed for reexport. The plant 
employes about 200 workers. : 

Salt.—Salt production from about 52 salinas in 15 States has not 
been previously reported quantitatively, but output for the past 4 
years has been recently revealed as follows: 


Mexican salt production, in metric tons 


Year Edible salt | Industrial | mora 
[——————————— ET 112, 135 14, 132 126, 267 
EE 121, 705 8, 675 130,380 . 
nae c sa ae co NEIN 114, 627 17, 345 131, 972 
NOU uu UL 106, 250 15, 985 122, 235 


NEE d EE (1) (1) 156, 685 


1 Figures not available. 


Strontium.—The doubling of Mexican exports of celestite from 1946 
to 1947 did not appear to be justified by the uniformly quiet market 
in the United States and has not been explained. 

Sulfur.—Most of the domestic sulfur was produced in the Cerritos 
district, S. L. P., and sent to the new plant of Cía. Minera Asarco, 
S. A., at San Luis Potosí for use in manufacturing sulfuric acid. 


HYDROCARBONS 


Coal and Coke.—A field study of the coal and coke situation in 
Mexico in 1947 yielded production estimates of 1,200,000 tons for 
coal and 530,000 tons for coke, believed to be more accurate than the 
official figures showing 1,055,000 tons of coal and 420,394 tons of 
coke. Even at these record levels, coal and coke are critically short in 
Mexico and form the bottleneck that is limiting the expansion of steel 
and base-metal production in the smelters. The problem is actually 
one of coal production, as coke-oven capacity is large enough to 
recelve a much greater tonnage of coal than is available. American 
Smelting € Refining Co. operations near Rosita supplied nearly half 
the total 1947 output of coal and 70 percent of the coke. 

Petroleum.—Improved petroleum production was brought about 
by boosting the output of all the major districts except the Southern 
(Golden Lane), with the large Pozo Rico taking the burden of increase. 
_ Fifty new wells, of which 18 were wildcats, were drilled in 1947 com- 
pared with 49, of which 12 were wildcats, in 1946; and extensive 
exploration planned by Pemex was postponed until 1948, when the 
start of a program to include 75 wildcat wells a year is scheduled. 
In the latter part of 1947 Mexico, for the first time since 1938, showed 
sions of interest in attracting foreign capital into its petroleum pro- 
gram. A drilling and field development contract was signed between 
the Mexican Government and J. Edward Jones of the United States, 
and negotiations with similar ends in view were entered with the 

832708—49——2 
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Cities Service Co. Early in 1948 the heads of Pemex submitted 
terms under which reentry of American companies would be permitted.? 

Petroleum refining increased substantially but was unable to keep 
pace with crude production. The difference was reflected in a doubling 


of crude exports. 
BRITISH HONDURAS 


Increased road building in 1947- spurred operation of the Govern- 
ment-owned quarries to an output of 36,000 cubic yards of limestone 
and 51,000 cubic yards of limestone marl. Comparison with 1946 
was as follows: 


Cubie yards 


| Metric tons | Value (as re- 
Production (as reported) e 


(estimated) ported) 


1946 
Ee 25, 400 31, 000 $38, 100 
1947 
¡A AAA eee A 36, 000 44, 000 28, 800 
' Limestone MA] das 51, 000 62, 500 7, 650 
OU OU Sis o hoe ee ee ole 87, 000 106, 500 36, 450 


The sharp decrease in unit value has not been explained. 
British Honduras has no other mineral production. 


COSTA RICA 


Gold and Silver.—The 1947 production of precious metals, as 
measured by United States imports from Costa Rica, amounted to 
1,988 ounces of gold and 1,470 ounces of silver, showing gains of 59 
and 143 percent, respectively, over the 1,251 ounces of gold and 604 
ounces of silver similarly routed in 1946. Eighty-seven percent of 
the gold and 99 percent of the silver were produced in the form of un- 
refined gold-silver bars, the remainder in gold concentrates. Siliceous 
gold ore is found in three principal areas at Abangares, Miramar, and 
Aguacate. The Abangares Gold Mine, Ltd. (Cía. Minas Abangares, 
S. A.), which has the only stamp mill in the country, remained idle 
throughout the year. Mines in the other two areas grind the ore in 
ball mills; they produce by flotation all the concentrates shipped (53 
metric tons in 1947) and also recover gold by riffling and amalgama- 
tion. A small cyanide plant was operated at the Union de Aguacate 
mine throughout 1946 and early 1947. The New York & Honduras 
Rosario Mining Co., canceled its options on Union de Aguacate in 
March 1947, following unfavorable development work. Placer mining 
on a small scale continued on the Osa Peninsula. 

Production in 1947 broke a downward trend that had lasted 5 years 
for gold and 2 years for silver. Foreseeable future improvement in . 
precious-metal mining depends on materialization of a reported plan 
of one group to bring in a dredge to operate on rivers in an area on 
Osa Peninsula known as Playa Madrigal. 

Diatomaceous Earth.—Production of diatomite (kieselguhr) in small 
quantities has been reported for several years, without official confir- 
mation. Estimates of annual output range from 2 to 5 tons. 


* For further details see The Oil World, 1948 World Oil Atlas: Sec. 2, J uly 1948, pp. 81-91, 
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Lime and Cement.—Limestone is quarried from several places on 
the Meseta Central near San José for the manufacture of quicklime. 
The quantity of limestone burned has always been small; but in 1947 
a much larger kiln than any used previously was constructed, and 
production of lime reached an estimated 20,000 tons. This tonnage 
was expected to be increased 50 to 75 percent in 1948. 

Plans were completed for construction, to start in 1948, of a cement 
= near Cartago. The plant will use limestone and clay from local 

eposits. 

Salt.— Recovery of salt from sea water at salinas centering around 
Puntarenas, on the Pacific coast, amounted to 6,252 metric tons in 
1947, compared with 8,000 tons in 1946. 

Petroleum.—Interest in possible petroleum concessions died in 
1947, as the Costa Rican Congress failed to act on a proposed basic 
petroleum law that was presented to the Congress on September 1, 
1946. Costa Rica produces no petroleum, but imported 404,727 
barrels of liquid refinery products plus 9,100 metric tons of asphalt 
and paraffin wax in 1947. | 


EL SALVADOR 
METALS 


Gold and Silver.—Gold exports, indicative of production in El 
Salvador, slumped from 21,798 ounces in 1946 to 10,755 ounces in 
1947, while silver exports dropped less spectacularly from 313,180 
ounces in 1946 to 265,104 ounces in 1947. Shipments were in the form 
of 8,211 kilograms of bullion containing 2.3 percent gold, 91.44 percent 
silver, and 6.26 percent (514 kilograms) of base metals. 

Of the nine mining enterprises in El Salvador, only three —El 
Hormiguero mine of Comacaran Gold Mining Co., the Montecristo 
mine of Minas Montecristo, S. A., and the San Sebastian mine of 
Butters Salvador Mines, Ltd.—were in continuous production through- 
out the year 1947. 'The sharp drop in gold output was due to the 
reduced output of the country's most important gold-mining enter- 
prise—the Potosí mine of Cía. Minera de Oriente, S. À.—which cur- 
tailed its mining activities and concentrated on exploratory work, 
but expected to resume normal operations in 1948. 

The New York & El Salvador Mining Co. (subsidiary of New York 
& Honduras Rosario Mining Co.) continued favorable development 
of its El Dorado mine near San Isidro but extended the anticipated 
date for completion of its new concentrating mill into 1948. 

Copper.—Copper in ore has been produced in insignificant quantity 
since 1943 by only one mine, the San Sebastian gold-silver mine of 
Butters Salvador Mines, Ltd. Output in terms of copper content, 
as measured in kilograms, has been as follows: 1943—231; 1944— 
2,738; 1945—2,577; 1946—1,124; 1947—605. Future production is 
not expected to increase significantly. 

Lead and Zinc.—Minas Metapán, a local company owned by René 
Keilhauer, continued exploration of the San Juan mine near Matapán 
and announced that the production of lead and zinc ore is expected 
to begin sometime in 1948. No indication was given as to tbe 
anticipated size of the new operation. | 
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NONMETALLIC MINERALS 


Lime and Limestone.—Limestone is quarried and burned to lime by 
numerous small concerns in various sections of the country. Heavy 
demands for lime by the construction industry have stimulated 
increased lime production since 1943, but the 1947 level is not expected 
to be surpassed appreciably and probably will decline, with an ex- 
pected slacking off of construction activities. El Salvador has no 
cement industry, and most of the limestone quarried is believed to 
be used for the production of lime, which has been as follows, in 
metric tons, for the past 5 years: | d 


Produc- 
Produc- tion of 
tion of lime 
Year lime ! stone ? 
E bxc cumst e i n e 5, 7601 10, 300 
E RENE 10, 370 18, 500 
D NNNM RNC DRE NUMEN , 767 13, 900 
1946.____ EE 10, 996 19, 600 
EE ae 15, 949 28, 500. 
1 Officially reported. 
2 Estimated. 


Salt.—As in the case of lime, salt is produced by many small con- 
cerns, none of which employ machinery or modern methods. Re- 
covery is entirely by evaporation of sea water. Production during 
the past 5 years was as follows, in metric tons: 1943—1,868; 1944— 
13,328; 1945—18,004; 1946—27,700 (estimated); 1947—16,484. 


GUATEMALA 
METALS 


Although mining maintained & minor part in the economy of 
Guatemala in 1947, the operations of a new company in 1948 and 
particularly 1949 should bring this activity into a more prominent. 
role. Several other firms, with both domestic and foreign interests, 
have requested mining concessions in different areas of the country. 
A new mining law under consideration during 1946 was not completed 
by mid-1948, and contracts were made under the old law, Legislative 
Decree 2000. | 

Chromite.— Production of chromite ore in the Department of 
Jalapa stayed at about the 600-ton annual level attained in 1946; 
content was slightly more than 300 tons of chromic oxide. Total 
production in both 1946 and 1947 was stocked; no chromite has been 
exported since 1945. 

Gold.—Alluvial gold panning has dwindled to a point too low to be 
officially reported. Imports into the United States from Guatemala 
amounted to only 36 ounces in 1946 and 35 ounces in 1947. 

Iron.—Approximately 1,800 tons of iron ore is mined annually from 
a deposit-near Zacapa for use in the Guatemala City cement plant. 

Lead and Zinc.—Production of lead ore in the vicinity of Huehue- 
tenango has been reported as amounting to 131 tons in 1946, 110 
tons in 1947. Lead from these ores is smelted in small local furnaces 
for domestic use only. 

Following negotiations that extended throughout most of 1947, a 
40-year contract was signed on February 22, 1948, between the Gov- 
ernment of Guatemala and Cia. Minera de Guatemala (a corporation 
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of American capital), granting the company exclusive exploitation 
rights in an area comprising five contiguous lead-zinc mines at San 
Juan Chamelco in the Department of Alta Verapaz, several miles 
from the town of Cobán. Extensive exploratory work was done 
during 1946 and 1947, and production from the first large-scale 
mining venture in the history of the Republic is expected to be initi- 
ated by the end of 1948 or early 1949. A particularly heavy invest- 
ment of capital will be required for the development of adequate 
transportation facilities from the mines to the railway at Pancajché. 
Principals of the new company are Herbert Hoover, Jr., Allan Hoover, 
and Jolin K. Stewart. 

Other Metals.—Exports from Guatemala in 1947 included a 21-ton 
shipment of lead-copper-silver ore for assaying and testing in the 
United States. 

NONMETALLIC MINERALS 


Cement.—The increased production of cement during the past 3 
years measures the increase in effective capacity of the country’s only 
cement plant near Guatemala City, operated by La Fabrica Nacional 
de Cement de los Sefiores Novella y Cia. Supplementary imports 
have been inadequate to bridge the gap between production and 
demand. In an attempt to meet the heavy requirements of Govern- 
ment projects and private construction as fully as possible, the Guate- 
malan Congress passed bills in mid-1946 and again in September 
1947, removing import duties on all types of cement and in 1947 
permitted a moderate price increase ? in exchange for a commitment 
to expand production by the importation of more and newer equip- 
ment. Guatemala is expected to attain self-sufficiency in cement with 
the expansion of plant capacity and relaxation of the construction 
boom. The changing status of the industry during the past 3 years 
is indicated by the following figures: 


Guatemalan cement supply, 1945-47, in metric tons 


1945 1946 1947 
ETOQUCHON succionar adi 26, 351 27, 765 28, 117 
DBDORS- 2 a a ecient ene deiecta LE 707 6, 079 4, 783 
Total available supply.................................- 27, 058 33, 844 32, 900 
o A O Ee D LEE 9,102 D See 736 
Apparent consumption. ..................- da | 23, 306 | 33, 844 32, 164 


The cement plant also produces substantial but unreported quan- 
tities of lime. 

Mica.—Small-scale mica mining in the Departments of Quiché and 
Baja Verapaz appears to have ceased. The only measure of produc- 
tion has been United States imports from Guatemala, which amounted 
to 1,156 kilograms (2,549 pounds) in 1945, 3,689 kilograms (8,133 
pounds) in 1946, and none in 1947. 

Salt.—A resolution of December 27, 1947, provided for the estab- 
lishment of a National Association of Salt Producers of broad regula- 
tory powers, in which the Government is to be represented. In effect, 
this revives Consorcio Salinero de Guatemala (the salt producers’ 


10 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 6, December 1947, pp. 23-24. 
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pool) that was established in August 1940 and dissolved as a monopoly, 
at the request of small producers, on March 31, 1945. Since then and 
until the end of the 2-month period provided for organization of the 
national association, regulation has been by the inspector general of 
salt mines, under the Department of Agriculture. The reason for the 
revival is not clear. — output from evaporation of sea 
water and the boiling of coastal marine earths has not been reported 
since 1944, when &bout 12,600 tons annually was produced for domes- 
tic use. Guatemala does not produce highly refined or iodized salt, 
which is imported. 

Other Nonmetallic Minerals.—Guatemala produces for local use 
about 10 tons of crude sulfur of volcanic origin annually and small 
quantities of mineral pigments. 


HYDROCARBONS 


Petroleum.—Interest in Guatemala as a possible source of petroleum 
was strong throughout 1947; and several large concessions—mostly 
speculative—were issued in the Departments of El Petén, Alta 
Verapaz, and Izabal. Enthusiasm was considerably dampened, 
however, with the passage early in 1948 of the new petroleum law, 
which does little to encourage development by outside capital. The 
most discouraging feature of the law is a provision that an exploration 
concession be posted for public auction to the highest bidder on 
application by the holder for an exploitation concession. As long as 
this new law is in effect, large oil companies are expected to show 
little further interest in Guatemala. 


HONDURAS 
METALS 


The mining industry, which ranks second in importance in the 
Honduran economy, showed little change in 1947 in actual production, 
but development activities completed or nearly completed during that 
year may result in a significant future increase in the production of 
precious metals. 

Gold and Silver.—Of the 12,037 ounces of gold produced in Hon- 
duras in 1947, 11,929 ounces in doré bullion were derived from 199,900 
tons of ore broken from the San Juancito mine and milled by the 
New York & Honduras Rosario Mining Co., and 108 ounces came 
from a new gold-mining enterprise in the Department of Olancho that 
began operations in December. The total output of the Republic 
was 6 percent less than the 12,833 ounces recovered in 1946. 

The Rosario Co. doré bullion also contained 2,403,500 ounces of 
silver in 1947, 10 percent less than the 2,682,910 ounces so produced in 
1946, and represented the total output of the Republic. 

Exploration work of the Rosario Co. outside the San Juancito 
district was partly disappointing: at the close of the year this com- 
pany, which had relinquished its option on the small Liquidambal 
property, was considering installing a small plant to salvage some of 
its investment in the adjoining gold-silver mines at Yuscaran, De- 
partment of El Paraiso. The company also withdrew its interest in 
EI Transito gold property near the Bay of Fonesca, Department of 
El Valle, when it was found that the high-grade surface ore did not 
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continue in depth. However, development results were more favor- 
able at El Mochito silver-lead mine near Lake Yojoa, Department of 
Santa Barbara, and the Rosario Co. expected to start operation early 
in 1948. 

The Agua Fria Mining Co., which has been slow in resuming pro- 
duction since its wartime shut-down, extended its development work 
through 1947 and expected to begin milling 100 tons of ore daily 
before the end of March 1948. 

A new enterprise, the New Idria Honduras Mining Co., virtually 
completed exploration and development of its gold mine at San 
Andres in the Rio Higuito Valley, Department of Copan, and antici- 
pated gold production by early 1948. 


NONMETALLIC MINERALS 


Clay.—A new ceramic factory of Vidreria y Loceria Copantl, S. A., 
was completed at Tegucigalpa in 1947 and sold its first chinaware in 
January 1948. Production is expected to attain 7,000 pieces monthly. 
Accessible deposits of suitable clays in Honduras are said to have 
been exhausted; and coloring oxides, glaze materials, pottery plasters, 
and most of the clays to be used by the new plant are to be imported, 
largely from the United States. 

Salt.— Recovery of salt by the evaporation of sea water, for domestic 
use only, continued to decrease from 2,700 metric tons in 1944 to 900 
tons in 1945, 850 tons in 1946, and 726 tons in 1947. 


HYDROCARBONS 


Petroleum.—Although lack of adequate transportation continues 
to be a major handicap to petroleum exploration in Honduras, several 
United States-owned oil companies continued geological investiga- 
tions during 1947. Results have not been reported. 


NICARAGUA 
METALS 


Gold and Silver.— Production of gold and silver as measured by ex- 
ports to the United States amounted to 211,539 ounces of gold and 
214,363 ounces of silver in 1947, compared with 206,389 ounces of 
gold and 260,637 ounces of silver in 1946. La Luz Mines, Ltd., 
Neptune Gold Mining Co., Empressa Minera de Nicaragua, Cia. 
Minera de La India, Cia, Minas Matagalpa, and Cia. Minera San 
Gregorio contributed to the total. The San Juan Mines Co., which 
produced 1,770 ounces of gold and 2,208 ounces of silver in 1946, 
closed its mine at La Libertad, Chontales, in 1947 and began disman- 
tling the property. The neighboring Esmeralda mine, a very small 
producer, is also believed to have been inoperative in 1947. 

The New York & Honduras Rosario Co. increased its interest in 
the Neptune Gold Mining Co., which, in addition to its own mines 
at Bonanza, Zelaya, operates under contract La Reina mine of Cia. 
Minas Matagalpa at San Ramon, Matagalpa. At Bonanza on 
March 20, 1946, the Siempre Vida hydroelectric plant was completely 
buried and partly destroyed by a landslide caused by an earthquake. 
New equipment was purchased, and the plant resumed operation in 
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the summer of 1947. Shortage of power during the shut-down had 
a serious adverse effect on all mining operations; but considerable 
new ore was developed, and output of this relatively large producer 
should be back to normal or better in 1948. 


NONMETALLIC MINERALS 


Cement.—Despite the ever-present problem of obtaining spare parts 
or machinery, production by Nicaragua’s only cement plant at San 
Raphael del Sur was the highest in its 6 years of operation (with the 
possible exception of 1945, for which accurate figures are not available), 
rising 60 percent from 9,975 tons in 1946 to 15,959 tons in 1947. 
Cement output was 620 tons in 1942, 10,627 tons in 1943, and 10,034 
tons in 1944. Further increase was anticipated for 1948. All raw 
materials are obtained locally, and demand has consistently exceeded 
production. 

. Salt.—West-coast salinas recovered 7,503 tons of salt from sea water 
in 1947, or somewhat more than the 6,000-ton annual rate of produc- 
tion that has prevailed for the past several years. Production norm- 
ally has to be supplemented by imports to meet domestic demand. 

Other Nonmetallic Minerals.—Unspecified quantities of gypsum 
and clay were produced in 1947, and at least enough limestone to 
produce the 15,959 tons of cement at San Raphael del Sur plus 5,987 
tons of lime. 

HYDROCARBONS 


Petroleum.—The American International Petroleum & Refining Co. 
(Gulf Oil Corp. and Atlantic Refining Co.) continued exploration 
started in 1945 in the Punta Gorda area on the east coast of Nicaragua. 
On the basis of information yielded by the first test hole (abandoned 
in 1945 at 6,735 feet), drilling of a second test was begun in 1947. 


PANAMA 
METALS 


Gold.—Gold has not been produced in Panama since 1942, when 
recovery by placer operations had dwindled to 98 ounces. A revival 
of mining was initiated in 1947 by the Capira Mines Corp., which 
completed installation of machinery and equipment, including a 
200-ton mill, necessary for treating gold ores in the Campana district, 
Panama Province, about 30 miles southwest of Panama City. Mining 
properties were also acquired in the adjoining Capira and Chame 
districts from the Panama Corps. (Canada), Ltd., successor to Panamá 
Corps., Ltd. (British). Gold-production prospects for 1948 were 
regarded as excellent. The last previous lode mining in the Republic 
was in the San Francisco and Santa Fé districts, Veraguas Province, 
and ceased in 1937. i 

Manganese.—Early samplings of manganese deposits in the Porto- 
belo district near Nombre de Diós, Colon Province, yielded assays 
ranging from 47 to 55 percent Mn; but further investigations failed 
to corroborate these results, and commercial production was not 
attempted. Plans were announced for additional attempts to locate 
minable manganese areas during 1948. 
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NONMETALLIC MINERALS 


Cement.—Cemento Panama, S. A., completed installing machinery, 
equipment, and a power system at its new plant near Chilibre during 
1947 but did not begin production until January 31, 1948. The esti- 
mated initial daily production rate of 3,000 94-pound bags (128 metric 
tons) represents about one-half the total capacity of the plant. The 
1947 rate of cement consumption in Panama was about 175 tons daily. 
An increase in cement import tariff from $0.15 to $1.00 per 100 kilo- 
grams (or from $0.064 to $0.426 per bag), plus a 5-percent consular 
fee, will protect production for 25 years. Production costs are high 
because of the necessity to import gypsum, Diesel oil, and bags. 

Salt.—Since 1943, Panama’s reported mineral production has been 
limited to salt. Recovery from sea water in 1947 amounted to 4,412 
metric tons, equivalent to 55 percent of the 1946 output of 7,958 tons. 
Production is determined in advance by quotas established by the 
Banco Agro-Pecuario e Industrial, which controlling agency announced 
a 1948 limit of approximately 3,300 tons. Operating salinas are in 
Cocle Province at Aguadulce and Los Santos Province at Los Santos, 
Guarare, and Las Tablas. 

Other Nonmetallic Minerals.—Several quarries are operated in 
Panama, but statistics are not available relative to their number or 
type and quantity of production. Quantitative information is also 
lacking on the local production of lime and clay. 


HYDROCARBONS 


Petroleum.—The Sinclair-Panama Oil Corp., which began drilling 
north of the town of Bocas del Toro, Isla de Colon, on the Caribbean 
side of Panama, in August 1947 as part of its petroleum-exploration 
operations, announced in March 1948 that the first and only well 
drilled had reached & depth of 7,600 feet without productive results. 

Petroleum exploration was also begun by the same company in 
1947 on the Pacific side, in Darien Province near El Real. 


ARGENTINA 


Some relaxation of the regulations against release of mineral statis- 
tics now permits tabulation of & considerable part of Argentina's 
mineral production for the years since 1942, when information was 
last published in detail." Partial mineral production for the years 
1943 through 1947 is presented in the accompanying table. 

The mining industry of Argentina is notable for its variety of prod- 
ucts but is relatively insignificant in the national economy. In recent 
years it has yielded only 3.8 percent of the national income, 2.5 percent 
of total employment, and 1.1 percent of total exports. About 14 per- 
cent of Argentina’s total imports is comprised of minerals and mineral 
products, including petroleum and solid fuels. The major mineral 
products of Argentina include lead, zinc, silver, sulfur, salt, sand, and 
stone. The Government took steps in 1947 to assure an adequate 
supply of some minerals produced locally in deficient quantities. In 
the treaty with Bolivia, the latter agreed to sell to Argentina 3,500 tons 
of lead metal, 300 tons of asbestos, and 8,000 tons of tin in concentrates 


1! Anderson, S. M., Minerals Review of Latin America, 1939-44 Bureau of Mines, Foreign Minerals 
Survey, vol. 2, No. 4, October 1945, pp. 5-6. 
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Mineral production of Argentina, 1943-47, in metric tons (unless otherwise 


Mineral 1943 1944 
ORES AND METALS 
Beryllium ore, 11 percent BeO............. 881 342 
Bismuth: 
In bismuth eoneentratesg 25 (3) 
Refined from tungsten-bismuth ores... 18 14 
Total bismuth..................-.... 43 2) 
RE EE troy ounces... 14, 467 12, 100 
ITON A 15 1, 921 
Lead concentrates. ............ 2. ---- 25, 599 26, 887 
ad CONVO Gc coca uu eee 18, 718 2) 
Lead, refined: 
From Argentine concentrates... .......- (3) (?) 
From Bolivian concentrates. .........- (3) (2) 
Total refined lead................... 23, 913 3 19, 100 
Manganese ore, 38-48 percent Mn. ........ 1, 3,1 
el troy ounces..| 2,319, 194 | 4 2, 000, 000 
Tin, MINSA EE 804 775 
Tin, refined. .............. LL LL LLL mo 560 678 
Tungsten, 60 percent W O; equivalent..... 2, 420 2, 043 
Zinc Goncenttrgies .--------------------- 37, 343 37, 492 
Zine Gopntent. lll... 20, 480 , 246 
NONMETALLIC MINERALS 
A A 11, 009 14, 405 
Borates AN 6, 954 5, 559 
AS ere ho seeds Jomo econ eek 959, 478 | 1,079,974 
EE ; 178, 231 
Feldspar.........--..--------------------- 2, 940 3,4 
Fluorspar................-..-..---..------ 1, 713 2, 674 
Gpysum, otrude ......... 2. Lc Llc Ll 87, 401 106, 313 
Limestone... A 2, 492, 705 | 3, 140, 400 
Mica: 
JA ee tee 392 454 
SCE a res AN 10 140 
o EE 402 594 
Pq EMERICUS PESE 34, 270 36, 025 
Salt: 
Hook salt. concu thee 751 2, 237 
From saline waters. ..................- 441, 016 446, 772 
Total S8ll ansa asc é 441, 767 449, 000 
Wide EEN 10, 820 11, 270 
Sulfates: 
Aluminum (alum)... 20000. 603 800 
Iron (melantorite) ..iociocociocociocesa ee iegee et Vase ege, ee 
Magnesium (epeomitei 1, 694 1, 996 
Sodium (mirabilite). ..._----...-----..- 12, 656 6, 702 
KEEN 3, 557 3, 421 
HYDROCARBONS 
Asphaltite (raphaelite) ... ................- 559 1, 853 
Solid fuels: 
Asphaltites, highly altered............. 105, 625 98, 614 
Lignite (approximate figures).......... 7, 515 9, 046 
Total solid fuels. .................... 113, 140 107, 660 
Natural gas. .................. 1,000 cu. ft... 076, 575 662, 353 
Natural gasoline......... barrels (42 gal.).. 106, 92, 338 
Petroleum, crude...................- do....| 24, 835, 511 | 24, 230, 198 


indicated) ! 
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80, 078 
21, 845, 600 


! Minerals produced in Argentina either regularly or occasionally but not listed here because of incom- 
plete recent reporting and relative unimportance include: antimony, arsenic oxide, chromite, copper, colum- 
bite-tantalite concentrates, vanadium, asbestos, corundum, diatomite, dolomite, foundry earth, garnet, 
graphite, caleined gypsum, lime, marble, mineral water, ocher, pumice, serpentine, tripoli, vermiculite, 
wollastonite, zeolites, and such building and construction materials as sand, gravel, and stone of various 


types. 
2 Not reported. 
3 SSES 
4 Estimate. 
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annually for a period of 5 years, and to allow Argentina to buy up to 
an annual quantity of 1,600 tons of antimony, 2,000 tons of sulfur, 
250 tons of calcium arsenate, and 250 tons of arsenious acid (white 
arsenic). | i 

Activity during 1947 was spotty, being particularly pronounced in 
some lines and weak in others. Quartz, feldspar, limestone, and 
gypsum were particularly affected by shortages of transportation 
equipment, and some mills were forced to close during several weeks 
due to lack of material. Although the mining industry was not 
paralyzed at any time by strikes, the wages in that industry, in keeping 
with the general trend, rose considerably during the year. The 
Argentine Industrial Credit Bank, created in 1944, took an interest in 
fostering the development of mming. During 1947 it granted 72 
loans to miners or mming companies, totaling nearly $1,250,000, or 13 
times the amount so loaned in 1946. The outlook for 1948 was fairly 
bright, with prospects for the opening of new mines and a general 
increase of output. 

METALS 


Antimony production, estimated at 80 tons in 1946, was limited 
though of unreported quantity in 1947, and most of the demand was 
satisfied with Bolivian ore. | 

Beryl production was very small, inasmuch as the internal market 
price was not high enough to compensate for mining costs, while 
exportation. was still prohibited by the Government. 

ine production of bismuth was said to differ only slightly from 
that of 1946, although & new bismuth mine was opened at San 
Francisco de los Andes, San Juan Province. 

ww, aer chromite production has diminished from the 960 tons 
(Cr20; content) of 1945, although the extent of the decrease has not 
been reported. 

Copper production is limited to about 50 tons a year. The Argen- 
tine Military Factories requested bids on delivery of 100,000 tons of 
copper but received no response. 

Argentina is seriously short in supply of iron and steel and has to 
depend substantially on imports. In 1944 the Department of Military 
Factories began exploitation of the low-grade iron veins at Zapla, 
Jujuy Province. A blast furnace utilizing this ore has operated con- 
tinuously since October 11, 1945, at Palpalá, 11 kilometers from 
Jujuy. Under a “metallurgical plan," the Government has organized 
the Argentine Mixed Steel Corp., with ambitious plans to expand the 
steel industry to include four Siemens-Martin furnaces to process ore 
imported from Brazil and Chile and scrap, coal, limestone and other 
raw materials from whatever sources may be made available. There 
appears to be little possibility that these furnaces and & proposed 
steel-mill unit will be in operation by the end of 1951. 

Although the 1947 official Government price for lead metal was 
maintained at $248.75 per ton, lead concentrates on the black market 
reached the highest price ever paid in Árgenting— $325.00 per ton of 
contained metal. This high price led to the opening of many new 
mines, and large stocks of concentrates accumulated because smelter 
capacity was limited. The Government was building a reserve of 
7,000 tons of lead ore, and no ore was exported. 
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Manganese-ore production in 1947 has not been reported but is 
known to have increased in response to announced plans for erecting 
a manganese metallurgical plant at Tres Lomitos. 

Refined silver production amounted to approximately 1,157,000 
troy ounces against a consumption of roughly 965,000 ounces. The 
Government was laying aside a reserve of this metal, and no exports 
were permitted. | 

Tin production declined during 1947 by an unreported tonnage. 
Prospects for 1948 were considered better in view of increased prices 
in the international market. 

Tungsten mining dropped sharply, and many mines closed following 
sudden termination of foreign purchases at the close of the war. 
However, several mines in Cordoba reopened during 1947 owing to 
the increase in market price and the prospects of Government sub- 
sidies. In order to help the tungsten-mining industry and at the same 
time build a stock pile, a bill was introduced in congress authorizing 
the Argentine Industrial Credit Bank to buy a minimum of 50 percent 
of local tungsten production up to a maximum of 3,000 tons, at prices 
no less than the prevailing United States prices and in no case less than 
$1.75 per kilo. Free exports of the surplus at & preferential rate of 
exchange for 5 years would be authorized. Favorable action on the 
bill was expected in 1948. 

Of the 1947 output of zinc concentrates, about 12,000 tons were 
exported, of which about half went to Belgium. Argentina’s two 
smelters were incapable of meeting the local demand for refined zinc, 
and the principal zinc-mining company began to construct a smelter 
at Comodoro Rivadavia which is expected to start operating in 1949 
and will have & capacity adequate for all local needs. 


NONMETALLIC MINERALS 


Production of asbestos amounts to only about 150 tons a year and 
is confined to the short-fiber variety. A considerable amount of long- 
fiber asbestos was imported in 1947. 

Production of barite jumped to about 35,000 tons in 1947 and at 
the present rate of development is expected to exceed domestic 
demands soon. 

As the production of borates (ulexite or boronatrocalcite) rose in 
1947, the Provincial Government of Salta started to. stock pile the 
material. Although demands for borates for Czechoslovakia amounted 
to 20,000 tons, no exports were made because the mines could not 
handle the production and shipment of such a large quantity. 

Cement output has not been reported for 1947 but is known to 
exceed a million tons a year from 27 plants. 

The opening of new ceramic factories increased the production of 
clays. The tonnage extracted is not known, but quality is said to 
have been generally better than in prior years. 

Large quantities of Argentine mica were bought by the United 
States during the last several years, but purchases were confined to 
large sheet, which constitutes only 9 percent of the total production. 
This left a very large accumulation (estimated at several million 
pesos worth) of small sheet and scrap. There was a good demand for 
Chis type of mica in Europe, but lack of exchange prevented significant 
purchases. 
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The mica producers therefore requested of the Government that 
revisions be made in the financial-commercial treaties with European 
countries in order that part of the peso loans be set aside for purchas- 
ing mica. However, by the close of the year the only Government 
action had been the granting of & preferential exchange rate for mica 
exports. 

The sulfur mine at San Antonio de los Andes diminished production 
in 1947, but a new mine opened at El Sosneado in northwest Ar- 
gentina within a few miles of the Chilean border and delivered the 
first carlots late in the year. "Total sulfur production in 1948 was 
expected to meet one-third of the country's requirements. 

Plans were made during the year for the formation of & half-million 
dollar mixed company for the erection of a plant at Calingasta, San 
Juan Province, for manufacturing aluminum and magnesium sulfates. 
It is claimed that the plant will be able to produce these materials 
cheaper than any other plant in the world, and the company will 
endeavor to capture a large part of the international trade in these 
materials. 


HYDROCARBONS 


Both imports &nd domestic production of coal during 1947 in- 
creased over 1946. Metallurgical coke has been in relatively short 
supply, and certain segments of industry have suffered as a result; 
however, it is confidently felt that relief in this direction may emerge 
as a result of trade negotiations recently completed with the British. 
It is not solely through imports, however, that the Argentine Govern- 
ment plans to solve its solid-fuels problem. The year 1947 brought 
considerable activity in development of the new Patagonian coal fields 
of Rio Turbio. Though production only reached 50 tons daily, 
ambitious plans were under way for large-scale exploitation of these 
fields, which are estimated to contain 200,000,000 tons of minable 
coal in proved areas. Development of the fields has been placed 
under the jurisdiction of the Ministry of the Navy, and in 1948 work 
was advanced on construction of a railroad linking Rio Turbio and the 
Port of Santa Cruz, some 400 kilometers east of the mines. Although 
some private observers have expressed skepticism as to the magnitude 
of the deposits and the feasibility of their economic exploitation, it 
appears that the authorities intend to spare no expense or efforts to 
tap the full potentialities of this region, which offers Argentina the 
only apparent hope of self-sufficiency in solid fuels. 

Through the receipt of some new drilling and oil-field equipment 
in late 1946 and 1947, Argentina was enabled to increase its crude- 
petroleum production despite some slow-downs occasioned by labor 
disputes. The greater part of the increase came from exploratory 
drilling of the Cafiodon Seco field south of (and possibly connected 
with) Comodoro Rivadavia. However, it is apparent that more new 
reserves must be found if production is to be maintained. Argentina’s 
policy of retaining national reserves for operation by the Government 
has not been altered, but it is significant that during the year the 
Government signed a contract with an American drilling contractor 
for the drilling of 40 wells along the Andean slope from Bolivia to 
Patagonia, and for the importation of substantial quantities of drilling 
equipment for the use of Yacimientos Petrolifera Fiscales. A con- 
tract was also signed by YPF with an American engineering firm for 
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constructing three new refineries with a total capacity of 53,100 
barrels daily. Construction was started during the year on a 1,100 
mile pipe line to carry natural gas from the Comodoro Rivadavia 
fields to Buenos Aires for industrial and domestic users. 


BOLIVIA 


The year 1947 in Bolivia was one of economic uncertainty, depressed 
business activity, a measure of political instability, and considerable 
labor strife. As the year opened, the question of the disposal of about 
one-half of the nation’s tin production was unresolved, and shipments 
from Pacific ports were halted pending its solution in March. Un- 
favorable factors continued to have a marked effect on Bolivian 
economy until the last quarter of the year, when better labor relations, 
improvement in the exchange outlook, rising mineral production, and 
conclusion of a 2-year tin agreement considerably brightened the 
prospects for 1948. 

Comparative mineral production in 1946 and 1947 appears in the 
accompanying table. 


Mineral production of Bolivia, 1946—47, in metric tons (unless otherwise indicated)! 


: | Change, 
Mineral 1946 1947 percent 


Set oa Le EE 6, 964 10, 857 +56 
Columbite concentrates (gross) .....................- kilograms. 3,116 |... noce —100 
Copper ——— ——— A E A O E 6, 127 6, 241 +2 
Gold (production)--------------------------------- troy ounces. 1) 20, 627 (2) 
J T: DEER j 11,310 +34 
BV AAA A A EA troy ounces... 6, 106, 165 ; et "d pr 
Tungsten, 60 percent WO; equivalent......................—....| 2113 2, 635 25 
o PE EIRE A A A A A 19, 188 14, 612 —24 
NONMETALLIC MINERALS (PRODUCTION) 
ASDOSLIOS A ee NI A PA Ët 
AA EE 30, 742 38, 828 +26 
WIUOtS Pal osc seeded e O EE 7. NEE 
lu EE 471 2, 287 +386 
HYDROCARBONS (PRODUCTION) 
Petroleum, crude.-.-.--------------------------- barrels (42 gal.).. 362, 699 374, 694 +3 
Petroleum refinery produets............................. do.... 223, 934 250, 584 +12 


1 Exclusive of bismuth, for which export figures are not believed to be indicative of production; and of 
clay, lime, salt, and stone, which are produced for domestic use in quantities not reported. 


3 Not reported. 
METALS 


Antimony.—Under a price guaranteed by the Banco Minero, anti- 
mony production rose to the highest level since 1948. England 
received 7,653 tons of the exports and the United States 2,539 tons; 
the small remainder was divided fairly evenly between Argentina and 
Belgium. A description of the antimony deposits was published in 
November.” 

Bismuth.—Exports of bismuth in concentrates jumped 219 percent 
from 27,867 kilograms in 1946 to 88,964 kilograms in 1947. It is 
not known how much of the exports in either year was from con- 
current production and how much from stocks that accumulated in 
the country after 1943, when the purchase agreement with the United 

13 Ahlfeld, Federico (translated by G. W. Creswell and C. E. Nighman), Geology of the Antimony 


oer ite m Bolivia: Bureau of Mines, Mineral Trade Notes, Special Suppl. 20 to,vol. 25, No. 5, November 
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States Commercial Company terminated. Of the total exports, 
86,748 kilograms went to England in 1947 and only 2,216 kilograms 
to the United States. 

Columbite.—It appears that the Bolivian Development Corp. 
either discontinued operation of its La Verde mine, near Santa Cruz 
or stocked production for future shipment. No exports of columbite 
were made in 1947; the United States received 3,116 kilograms from 
Bolivia in 1946. 

Copper.—Copper production, led by the Corocoro mine of the 
American Smelting & Refining Co., the Pulacayo mine of Cia. Minera 
Huanchaca de Bolivia, and the Animas mine of Cia. Aramayo de 
Minas en Bolivia, was maintained at the even level of ‘the previous 
7 years. Virtually all of the exports were to the United States. 

Lead and Zinc.—No explanation has been offered as to why ship- 
ments of zinc dropped in 1947 while those of lead increased; Cia. de 
Huanchaca de Bolivia is the principal producer of both concentrates. 
Except for 5 tons to England, all exports of zinc in concentrates were 
to the United States. Most of the lead in concentrates has custom- 
arly gone to Argentina for smelting. In 1947, however, the pattern 
changed somewhat; the United States received 8,925 tons, Argentina 
only 2,261 tons, and England 124 tons. 

Precious Metals.—Reported production of 20,627 ounces of gold in 
1947 may be fairly accurate, as smuggling and illegal sales are believed 
to have been reduced to relative unimportance by action of the 
Government. Gold exports amounted to only 7,956 ounces in 1947, 
bearing no relationship to production. Silver is not refined within 
the Republic, and its production is reasonably well measured by the 
silver content of base-metal concentrates exported. 

Tin.— Bolivian tin production has declined every year since 1943 
when the wartime output reached its peak. The Bolivian industry 
faced 1947 with misgivings. Producers of tin—the metal accounting 
for approximately 85 percent of the Government’s income—had been 
unable to obtain a renewal of the Reconstruction Finance Corpora- 
tion purchase contract that expired December 31, 1946. In the ab- 
sence of a contract with a fixed price, producers allowed their concen- 
trates to accumulate within the country and at Pacific ports. The 
impasse was resolved by a trade agreement with Argentina, signed 
on March 26, by which that country agreed to purchase 8,000 tons 
of fine tin a year at $0.76 per pound. The Reconstruction Finance 
Corporation met the Argentine price, and normal shipments of con- 
centrates were resumed. A new contract with the RFC was signed 
on December 31, 1947, to run for 2 years and provide for a basic 
price of $0.90 per pound of fine tin, ex ports, with adjustments corre- 
sponding to fluctuations from RFC’s price of $0.94 for Grade A tin, 
ex dock, New York. The continuity of production in 1947 was 
interrupted by two or three strikes, most serious of which was a 
general strike in September which affected, among others, the largest 
producer of tin at Catavi. A complete reorganization at Catavi ap- 
peared to be successful, and the resulting peace and increased tin 
production there were considered an example for the remainder of 
the industry. The San José mine at Cia. Minera de Oruro (Hochs- 
child group) was taken over by the Bolivian Government and has 
been operated through the Banco Minero since August. Without 
the multiple restrictions and requirements imposed against private 
companies, production at San José has almost doubled. 
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On September 7, President Hertzog issued a decree ordering the 
Banco Minero to sell to the small and previously dormant Oruro 
smelter an unlimited amount of tin concentrates. The plant was 
operated on an experimental scale and actually shipped 22 tons of 
refined bars in 1947, representing all the deliveries that were made 
against the Argentine commitment. Of the exports of tin in concen- 
trates, 19,481 tons went to the United States, 14,266 tons to England, 
29 tons to Chile, and 2 tons to the Netherlands. | 

Tungsten.—Stimulated by a purchase agreement with Banco 
Minero and waiver of the export tax, the production of wolframite, 
principally by the Caracoles-Tazna mine of Cía. Aramayo de Minas 
en Bolivia, ádvanced 25 percent in 1947. Exports, on a 60-percent 
WO; equivalent basis, amounted to 2,134 tons to the United States, 
224 tons to England, 171 tons to Sweden, 102 tons to France, and 
4 tons to the Netherlands. "The geology of the Yungas mines (Chojlla, 
Barco, and Enramada) of the International Mining Corp. was de- 
scribed in September.” 


NONMETALLIC MINERALS 


Asbestos production was resumed in 1947, following a year of in- 
activity, with shipments of 72 tons to Belgium, 43 tons to Argentina, 
and 26 tons to Chile. Exports of 141 tons exceeded the 76 tons re- 
portedly produced and may have been in part from stocks. Fluorspar 
production was also resumed on the usual small scale, with total out- 
put exported to Chile. Sulfur production was nearly quadrupled to 
fill orders from neighboring countries; 1,443 tons were delivered to 
Brazil, 794 tons to Chile, and 50 tons to Argentina. 

Bolivia’s only cement plant, operated by Sociedad Boliviana de 
Cemento at Viacha, 30 kilometers from La Paz, established a new 
production record in 1947 under the urgent demand of various con- 
struction projects. Consideration was given to addition of & third 
kiln to expand plant capacity.!* 


HYDROCARBONS 


Petroleum.—Bolivia’s 3-percent increase in crude petroleum produc- 
tion was less than the potential increase insured by the successful 
completion of six new wells in 1947. "The Camiri field, where three 
of the wells were brought in, will be unable to realize its potential 
before completion of a 375-mile pipe-line system under construction 
to link the field with Cochabamba, Sucre, and other consuming centers. 
The Bermejo and Sanandita fields were increased by one well each, 
and the sixth well discovered the first new field, at Guyrüy, 15 miles 
south of Camiri, since the industry was nationalized in 1937. An 
exploration concession to the Superior Oil Co. was disapproved by 
the Bolivian Congress, and all production activities remained exclu- 
sively in the hands of Yacimiento Petrólifera Fiscales Bolivianos. 


BRAZIL 


With the exception of iron and steel, cement, monazite sand, and 
crude petroleum, Brazilian mineral production in general was some- 
what lower in 1947 than in 1946. Comparison of the 2 years, insofar 
as they have been reported, is presented in the accompanying table. 
, ! Bellows, Geo. D. Chojlla Mine Unusual in Geologic Features: Eng. and Min. J our., vol. 148, No. 9, 


September 1947. s 68-70. 
14 Bureau of Mines, Mineral Trade Notes: vol. 26, No. 1, January 1948, p. 36. 
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Mineral production of Brazil 1946-47, in metric tons (unless otherwise indicated) 


Mineral 1946 
ORES AND METALS 
Aluminum Metal ses sss oe sees as et Soe ees esos. 1 250 
Arsenic oxide (white arsenic)... me 829 
Beryllium concentrates (exports) . .-..--.------------------------ 1, 204 
KEEN 13, 600 
Columbite (exports) 222220: osc<ccswss dee 7 
Gold (estimated) ................... Ll lll lll... troy ounces.. 175, 000 
(hen Be EE 1 1, 000, 000 
Iron and steel: 
A aR eeni R 865, 345 
Steel ingots and billets.....................................- 342, 643 
Rolled steel products ee 311, 515 
Manganese ore, 38-50 percent Mn (exportS)- ooo... 149, 149 
AA ca oe gens eacsecssteaeeddanes ste troy ounces_. 21, 
Tantalite (CXDOrS) EE 
Titanium concentrates (exports): 
later 1 4, 000 
CHE AA c ee 28 
WAM EEN Ru EE 150 
Tungsten ore, 60 percent W O; equivalent (exports) ............. 1, 623 
Zirconium concentrates (erporis). o. 4, 453 
Ores, type not specified (exports) ------------------------------- 6, 475 
NONMETALLIC MINERALS 
Agate, ornamental (exports) ---.----------------------2--2------ 41 
Asbestos (OXDOLUS) ocu scaricare ios 
Barite-.----------------- EE EEN 10, 326 
ere GE 825, 869 
Diamonds (estimated) -..........---------------.-------- carats. . 325, 000 
Mica (exports)-.-.-.-.------------------------------------------ 1, 148 
Monazite sand (erportal. 2... lll ll ll lll... 1, 250 
Phosphate rock (apatite). --.------------------------------------ 10, 621 
Quartz crystal (exports) -~ --------------------------------------- 161 
SUA AED MENTO SHINE 609, 198 
Stones, semiprecious (exports): 
gato, COM a cases corabia ise ceca ee duoc er aed Erams.- |o 
E Roth ane E do. 93, 693 
AMCth YSb sone occ Ee ee do.... 918, 478 
Cal S O Os cinicasiasicls ads osea creia do.... 30 
CUNO A A EE do.... 183, 312 
Garnet cic eet ess A Ld ec ERE Qu uae do.... ,023 
A O A see do.... 18, 880 
Tourmaline.......-- ————— — A do.... 10, 543 
Other, kind not specifled. ............................ do.... 1, 069, 627 
"Total exDOLlod BEE do.... 1, 747, 858 
HYDROCARBONS 
Coal, net weight... iconos Se DOR RA ie ALD ee ae 1, 273, 708 
Petroleum, crude.............................- barrels (42 gal.).. ^A 60, 697 
Petroleum refinery products----.------------------------- do.... 376,600 


1947 


(2) 
913, 525 


275, 000 
857 


[IX ep gn ep ep ep op or es 


1 Approximate production. 
2 Not reported. 


Drafting of a new mining code is believed to have been completed 
but had received no action from the Brazilian Congress by mid-1948. 
A new petroleum bill, likewise designed to conform with the Brazilian 
Constitution of 1946, was presented to the Congress February 16, 
1948. Throughout 1947 Government control of mineral exportation, 


through export licenses, remained in effect. 


METALS 


Beryl and Tantalite.—Beryl and tantalite are believed to have been 
produced at about the effective capacity of the mines. No shipments 
of columbite were reported, although this mineral is commonly mined 


-in conjunction with beryl. 


All of the tantalite and 929 tons of the 


beryl exported went to the United States; 98 tons of beryl were 


shipped to France. 
 832708—49——8 
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Chromite.—Chromite is not known to have been exported from 
Brazil during 1947, but the chemical industry in São Paulo consumed 
271 metric tons produced by Cromita do Brazil from its mine near 
Campo Formoso in Bahia. At the end of the year, Cromita do 
Brazil had 1,700 metric tons in stock, with the expectation of exporting 
it to the United States. | 

Gold, Silver, and Arsenic.— The St. John del Rey Mining Co. and 
Cia. Minas de Passagem were the major producers of gold in 1947 and - 
of silver and arsenic as byproducts. Placer production is believed to 
have comprised about 20 percent of the total gold output. Cia. 
Mineracáo Gurupí, the Brazilian subsidiary of the Anaconda Copper 
Co., carried out an intensive program of diamond drilling and exam- 
ination of the series of claims covering 25 square kilometers of a gold- 
bearing lode on the Gurupí River. Anaconda then withdrew from all 
activity in Brazil without announcing results but has maintained the 
company charter of its Brazilian subsidiary. 

Iron and Steel.—Cia. Vale do Rio Doce, S. A., is the only important 
iron-mining company in Brazil that produced iron ore for export ; the 
mines along the Central Railway in Minas Gerais have access to no 
point to load ships except at the Rio de Janeiro dock, which does not 
have facilities capable of handling large-volume shipments of ore. 
The Central Railway is considering a proposal to build an independent 
coal and ore dock at Itacurussa between Rio de Janeiro and Angra 
dos Reis. This would greatly facilitate both the importation of coal 
and the exportation of iron ore and manganese from Minas Gerais; 
the establishment of improved rail and port facilities is about the 
only possible way of increasing such exports. In 1947 Brazil exported 
196,737 tons of iron ore, of which 74,637 tons went to the United 
States, 56,781 tons to Canada, 44,694 tons to Belgium, and 20,625 
tons to the Netherlands. | 

Iron ore production rate at Cia. Vale do Rio Doce, S. A., increased 
from about 600 tons per day to about 1,200 tons per day by the end 
of 1947. The company reconstructed the section of the railroad from 
the terminus at Vitoria to Colatina, thus eliminating the worst grades 
in the entire line and permitting the movement of 1,500-ton trains. 
Funds for capital expenditure were exhausted, however, and portions 
of the railway from Colatina to Drummond that have deteriorated 
badly have not been improved. The mine production rate at the end 
of the year represented effective railroad capacity. 

The Federal Geological Survey program of cooperation with the 
Brazilian Departmento Nacional de Produg&o Mineral on investiga- 
tion of the iron-ore resources of Minas Gerais got under way actively 
in 1947. | 

Beginning in August, the output of steel by the Volta Redonda 
plant of Cia. Siderurgica Nacional was reduced from 500 tons to about 
325 tons per day, as there was & poor market for structural shapes. 
With an adequate supply of metallurgical coal, Volta Redonda could 
supply 150,000 tons of pig iron or steel annually for export during the 
current period of short supply and high price but it has not indicated 
any intention of doing so. At the end of 1947 the mill had 130,000 
metric tons of steel in stock, for which there was no demand in Brazil. 
Total Brazilian exports of pig iron in 1947 amounted to 29,464 metric. 
tons, of which 97 percent went to Argentina. 

Cia. Agos Especiais de Itabira, S. À., made progress in installing a 
90,000-ton-per-year special steel plant at Coronel Fabriciano, Minas 
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Gerais. The plant will include a 200-ton-per-day blast furnace, and 

initially it is planned to produce pig iron for sale; the normal produc- 

tion of steel must await completion of a hydroelectric power plant to 

be built near Sá Carvalho, 23 kilometers upstream from the steel plant 

on the Piracicaba River. Ore for the mill will.be taken from the com- 

pany ota y near Itabira, formerly owned by the Brazilian Iron & 
teel Co. 

The charcoal iron industry does not appear to have been adversely 
affected by the recent expansions of the steel industry. A new 50-ton 
blast furnace was blown in at the Mineracáo Geral do Brasil plant 
near Mogi das Cruzes, Sáo Paulo; and the Monlevade plant of the Cia. 
Siderúrgica Belgo Mineira in Minas Gerais started construction of an 
intermittent Greenawalt plant to produce 600 metric tons of sinter 
per day, utilizing fine hematite and charcoal. 

Lead.—The management of Cia. Plumbum, S. A., which operates a 
single Mace blast furnace at its Panelas smelter at Bocaiuva, Paraná, 
announced its intention to order 2 more blast furnaces of a larger size 
to permit smelting a total of 200 tons of charge per day. The present 
output capacity is 5 tons of 99.99-percent refined lead and 5 kilos of 
silver per day. Refined-lead production is not reported but is believed 
to have exceeded 1,500 tons a year since 1945. The Government of 
Sáo Paulo announced that the Apiai smelter, closed since 1942, is 
scheduled to reopen using high-grade ore from the Sáo Rafael mine, 
Iporanga Municipality, Sáo Paulo, where several outcrops are being 
prospected in the hope of meeting the smelter capacity of 10,000 tons 
a year. 

Manganese.—The Hanna Exploration Co. and two other American 
concerns failed to obtain mining rights to à manganese-ore deposit of 
several million tons in Amapá Territory, 180 kilometers from a pro- 
posed port on the Amazon River. Following competitive bidding, the 
Government of Amapá Territory assigned mining rights to & Brazilian 
organization, Industria e Comercio de Minérios, Ltda., of Belo Hori- 
zonte, Minas Gerais. Although the Brazilian organization has had 
some success at iron-ore mining in central Minas Gerais, it remains 
to be demonstrated whether it has the capital and organization for 
an enterprise of this magnitude. 

Discovery of a new body of manganese ore was reported near 
Alvanopolis, Minas Gerais. 'The principal producer of manganese 
ore was Cía. Mineração Meridional, S. A., which exported its entire 
1947 output to the United States. 

Tin.—Several small Brazilian companies were actively engaged in 
mining alluvial tin in Amapá Territory in 1947. By midyear the 
average monthly production rate was about 20 tons. Deposits are 
said to be high grade but small and pockety and apparently not 
amenable to profitable operation on a large scale. 

Titanium and Zirconium.—Whatever ilmenite may have been 
separated from the beach sands of Esperito Santo in 1947 must bave 
been stocked for future sale, as none was exported. Five tons of rutile 
shipped to the Netherlands was from stocks mined alluvially in central 
Goiaz in 1945. | 

Cía. Mineração Atlantica, a subsidiary of Duperial, S. A. (E. I. 
DuPont de Nemours and Imperial Chemical Co.), was chartered as a 
Brazilian mining company in 1947. The company obtained claims on 
beach sands of Esperito Santo and the northern portion of Rio de 
Janeiro, which it proposed to work for ilmenite, recovering zircon and 
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monazite as byproducts. Cia. Foote Minérios Industrializados, a 
subsidiary of the Foote Mineral Co., has also been authorized to func- 
tion as a mining company. By early 1948 the company had started 
production of zircon sand, with some monazite as a byproduct, by 
hydraulic mining and gravity concentration of beach sands at Ponta 
da Fructa, Esperito Santo. 

Brazilian exports of zirconium ore derived from the Esperito sands 
poc to 3,879 tons to the United States and 98 tons to Great 

ritain. 

Tungsten.—Of the 1947 production of tungsten ores, as measured 
by exports, 1,208 metric tons of 60 percent WO; equivalent ore was 
scheelite mined in northeastern Brazil and 120 tons was wolframite 
from the Irhandjara mine in S&o Paulo. Seventy-two percent of the 
exports went to the United States and the remainder to Great Britain, 
France, the Netherlands, and Belgium. 


NONMETALLIC MINERALS 


Asbestos.—S. A. Mineração de Amianto, which operated a chryso- 
tile asbestos mine at Djalma Dvtra (formerly Pocóes), Bahia, produced 
134 tons during the final quarter of 1947 and during the same period 
shipped 146 metric tons. The entire production was utilized by a 
cement-asbestos production company in S&o Paulo. Another manu- 
facturer of similar products in Rio de Janeiro— Cía. Brasileira. de 
Produção em Cimento Armado—sought to insure itself a permanent 
supply of asbestos by installing a compressor and rock drills on a 
property near Governador Valadares, Minas Gerais. The total pro- 
duction of the country is not known. In 1947, 10 tons of asbestos 
were exported to Argentina and 5 tons to Finland. 

Barite.—Barite production at Camamú Island, Bahia, by Cía. 
Pigmentos Minerais Industrial e Comercial Pigmina, S. A., amounted 
to 7,643 tons for the first half of 1947. Figures for the remainder of 
the year are not available, but it is believed that several thousand 
tons were in stock awaiting shipment at the end of the year. 

Cement.—The demand for portland cement remains greatly in 
excess of supply, despite the 1947 advance in output. Brazil's largest 
cement mill began installation of a fourth kiln to increase production 
by 200,000 bags per month. 

Diamonds.—It is always difficult to know what is taking place in 
the diamond trade because of the nomadic nature of the miners in 
remote localities of six States, as well as the secretiveness of the trade 
itself. Itisrumored that many “garimpeiros” have deserted the Mara- 
bá and Bóa Vista districts on the lower Rio Tocantins and upper Rio 
Branco, respectively, to go into Venezuela, where the fields are more 
easily productive and the diamonds bring a better price. Production 
is estimated to have declined from 325,000 carats in 1946 to 275,000 
in 1947, although exports in the same period showed a 10-percent 
increase. Nearly half the legitimate exports of rough diamonds and 
virtually all the cut diamonds and carbonados went to the United 
States; Great Britain took most of the remaining rough stones. 

Exports of diamonds, in carats, were as follows: 


1946 1947 
Gem stones, rough. 22 c LLL LLL LLL LLL LLL LLL 118,815 | 188, 075 
Gem stones, cut____________-_______________.______- 12, 645 10, 325 
Carbonados__.__.__.__.-___________._____________.. 14, 070 10, 620 


Total diamonds- LL. ccc c LLL LLL 140, 530 154, 020 
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Graphite.—Cía. Nacional de Grafite, Ltda., continued to operate 
its graphite mine near Itapecerica, Minas Gerais. Graphite exports 
(not indicative of production) amounted to 92 tons in 1946 and 129 
tons in 1947. Of the 1947 exports, 98 tons went to Argentina, 30 
tons to Sweden, 1 ton to Venezuela, and less than one-half ton to the 
United States and Paraguay. | 

Mica.—Empresa Cosmopolitana de Comércio Geral Limitada be- 
came the principal producer of strategic mica during the war through 
control and operation of the Cruzeiro mine north of Governador 
Valadares, Minas Gerais. Mica mines are generally short-lived, 
but this one has been characterized as one of the world's important 
mines. During 1947 the company announced that it had opened the 
new nearby Sexta Feira mine, said to be equal to the Cruzeiro. Of 
1947 exports, 651 tons went to the United States, 140 tons to Great 
Britain, 30 tons to France, 16 tons to Mexico, 14 tons to Czecho- 
slovakia, and less than 3 tons each to Italy, Sweden, Portugal, Switzer- 
land, and Belgium. | 

Monazite.—Exports of monazite derived from the beach sands of 
Esperito Santo (see Titanium and Zirconium) were shipped to the 
United States, except for 1 ton shipped to Canada. | 

Phosphate.—Serrana, S. A., produced 10,621 tons of apatite con- 
centrates in 1946 from its Ipanema and Jacupirana deposits in S&o 
Paulo and is believed to have produced about the same tonnage in 
1947, although figures have not been submitted. "The State of Minas 
Gerais acquired the mining rights to a large deposit of apatite near 
Araxá, following the practice of the Amapá Territory in regard to 
hematite and manganese deposits. 

Quartz Crystal.—Although Brazil in 1947 more than doubled its 
quartz-crystal exports of 1946, sales were barely more than half 
those of 1945—the first year of the postwar slump. Exports in 1947 
show 209 tons to the United States, 149 tons to Great Britain, 10 tons 
to the Netherlands, and small amounts to France, Switzerland, ànd 
Sweden. 

Semiprecious Stones.—Legitimate trade in semiprecious stones was 
dull throughout 1947. As usual, the bulk of export sales went to the 
United States, except for topaz to Sweden and gem agate to Switzer- 
land, but distribution of moderate to small quantities has become 
world-wide, with the European countries predominating. 


HYDROCARBONS 


Coal.—Coal production for 1947 in Rio Grande do Sul fell to about 
200,000 tons below full capacity because of labor difficulties and work 
slow-downs during the second quarter. The Santa Catarina, Paraná, 
and Sáo Paulo fields operated at the capacity levels of the previous 
year. In addition to coal, the São Paulo field produced 10,529 tons 
of lignite. Total Brazilian production was less than half domestic 
requirements and was supplemented by the importation of 1,431,160 
tons of coal and 24,783 tons of coke. 

Petroleum.—The year 1947 was the peak in Brazil’s 8-year pe- 
troleum-producing history. The increase over 1946 was brought 
about by completion of 17 new producing wells in the Candeias field 
and the opening of the Lobato-Joanes field, which was shut in during 
the preceding year. A new field was opened with four producing 
wells at Dom Joao, northwest of Candeias, in April. Exploration by 
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six geological parties and two seismograph geophysical crews was 
mostly restricted to reconnaissance work in 1947, with more detailed 
exploration scheduled for 1948 and 1949. The new petroleum bill 
sent to the Congress early in-1948 provides for participation of foreign 
capital in Brazil’s oil industry under specified conditions. 


BRITISH GUIANA 
METALS 


Bauxite.—Production and exports of bauxite (reported as identical 
in each of the past 2 years) advanced from 1,137,991 metric tons in 
1946 to 1,318,190 tons in 1947—the highest output since the war year 
1943. Exports were sent to Canada, the United States, and the 
United Kingdom, in that order of tonnages. Demerara Bauxite Co., 
Ltd. (Aluminum Co. of Canada), and Berbice Co., Ltd. (American 
Cyanamid & Chemical Corp.), were the only active producers in the 
colony; the Reynolds Metals Co. and Permanente Metals Corp.” con- 
tinued explorations begun in 1946 in the Essequibo district. 

Gold.— Gold output maintained its steady increase from 19,793 fine 
ounces (24,741 ounces crude) in 1946 to 21,111 fine ounces (26,389 
ounces crude) in 1947. In view of the entry of at least two new com- 
panies in 1946—Rupununi Gold Mining Co. and Wairiri Gold Mines— 
supplementing the output of the long-established Cuyuni Goldfields, 
Ltd., and British Guiana Consolidated Goldfields, Ltd., the 1947 figure 
was less than had been anticipated. The Anaconda Mining Co. 
started exploration activities. In mid-1947 Rupununi Gold Mining 
Co., a Canadian concern, announced discovery of an exceedingly rich 

old vein in the vicinity of its Marudi Mountain property near the 

upununi River in southwestern British Guiana, though development 
has not advanced far enough as yet to insure prospects as indicated 
by very high initial assays. 


NONMETALLIC MINERALS 


Diamonds.—Diamond mining failed to sustain the production rate 
reached in 1946 and dropped from 30,958 carats in that year to 24,669 
carats in 1947. Exports of 26,553 carats included some stones mined 
in 1946. No explanation of the decline has been offered. 

Granite.—Production of quarried stone (chiefly granite) for local 
construction amounted to 44,805 metric tons in 1946 and 38,998 tons 
in 1947. 


CHILE 


On the basis of value, the over-all production of minerals in Chile 
increased 13% percent in 1947 as compared with the previous year, 
placing mine production at approximately the same level in terms of 
value (though lower in tonnage) as in 1942. Although the tonnage for 
copper and nitrates increased, the industry was unable to take full 
advantage of world demand and high prices because of deliberate work 
slow-downs and prolonged labor difficulties. The outlook for 1948 was 
optimistic, provided that labor can be kept satisfied under the rising 
living costs. 


18 Bureau of Mines, Mineral Trade Notes: vol. 25, No. 5, November 1947, p. 3. 
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Payments that accrued to the Government from the sales of copper 
and nitrate went a long way toward alleviating Chile’s acute foreign- 
exchange situation. Until September 12, 1947, the Government col- 
lected 50 percent of the difference between $0.10 per pound and the 
actual sales price of copper; on that date an emergency law increased 
this extraordinary tax by 20 percent, although the increase remained 


in effect only through December 1947. 


A comparison of Chilean mineral production in 1946 and 1947 is 


presented in the accompanying table. 


Mineral production of Chile, 1946—47, in metric tons (unless otherwise indicated) 


: Change, 
Mineral 1946 1947 percent 
ORES AND METALS 
Copper: 
In Obi sni i hanged A cA E ete 358, 848 414, 478 +16 
TT EENEG 351, 989 399, 415 +13 
ON een stas eee on EU er troy ounces... 212, 014 148, 741 —30 
KE EE 1, 352, 886 1, 737, 553 +28 
Iron: 
Pl. ie a EE (1) 11, 394 (1) 
Rood pert eee tects O OSA (1) , 427 (1) 
Steel 0. A A RO (1) 11, 589 (1) 
Én EE BO A —100 
Manganese ore: 
. Metallurgical erade ee 15, 659 19, 352 +24 
Battery gerade 22 2 cllc LLL c cllc cs ssec sess c sac r22 4, 879 (1) (1) 
o AAA A ets ek Ai ee 20, 538 (1) | (1) 
Mercury eege EE 76-pound flasks. . 827 445 —46 
Molybdenum, in concentrates_..........--.--.---.----------.-- 560 402 —28 
EE troy ounces. - 869, 437 981, 048 +13 
NONMETALLIC MINERALS 
Asbestos... 2 eee oan) —100 
pulo M MC PEMEX: 3, 752 2, 546 —32 
WSOP ACCS EE ceri 1, 477 477 —68 
Ee AA, A REN EAN NA AN O ESO 579, 906 602, 299 +4 
Clay: 
Kaolin- ii asa 6, 464 8, 575 +33 
Other ete ee NI GE 570 (1) (1) 
1 © 1) (0) AA 25 (1) (1) 
FOlASDAl ooo are be ela EE 44 217 +393 
eebe E te TEEN 620 1, 263 +104 
Kieselguhr (diatomitei 22 ccc c ccc ccc clc lll ls-- 70 62 —11 
Limestone: : 
Fór TG ies cose os DRE dais 81, 976 (1) (1) 
For cement- eee eee ee ee eee 803, 576 1, 121, 445 +40 
a | Geer 35, 153 40, 429 +15 
OUD A ins eh A ns et re ek eee Ee 4, 62, 202 (2) 
sitne WEE EE REN 1, 617, 717 1, 638, 231 +1 
Phosphate rock (oanatitel 2222222 c Ll ll ll -le er 15, 210 13, 994 ¿8 
Potassium chloride.......___.......-.-.-.-----.-_-------------- 1) 3, (1) 
BIN e A AR EEN 46, 022 50, 456 +10 
Salt, eommon eee eee eee 59, 405 58, wl 
Soun E PENRE EE 13, 198 114, 142 (2) 
ultur: 
Contained in crude caliche (sales)_....._..---.-------------- 9, 213 11, 905 +29 
Granular and sublimate.-_._..................-.-.-.-------- 6216: EE —100 
Tales iia s cur te tes oe Eo oe he LRL DR toe NU ngs te 640 1, 085 +70 
HYDROCARBONS 
Coal, net eeieht 222 LL c LLL LLL LLL Ll cs cl sss os 2en 1, 740, 213 1, 849, 703 +6 
1 Not reported. 


2 More than 500 percent increase. 
METALS 


Copper.—During the year a series of discussions was held between 
representatives of the large copper interests and the Chilean Govern- 
ment in an attempt to clarify the position of the copper companies in 


Chile. 


These talks were especially significant in view of the approach- 


ing necessity of the Chile Exploration Co. to invest an additional 
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$120,000,000 in plant renovations for the treatment of sulfide copper 
ores at Chuquicamata. Attempts of the industry to combine the 
several taxes now paid by the companies into one general tax were 
unsuccessful, as was a campaign to form a copper sales corporation. 

As usual, the Chile Exploration Co., Andes Copper Co., and 
Braden Copper Co. provided more than 95 percent of the total copper 
output. During the year the Chilean Government approved a project 
for creating a national copper smelter of 400 tons daily capacity at 
Paipote; construction was begun in May 1948. A contract for 
machinery and equipment has been signed with an American concern. 
The project is designed to stimulate production of small mines. 

Of the 399,255 tons of copper exported during 1947, 231,992 tons 
were electrolytic copper, 155,270 tons standard copper, 1,027 tons 
copper bars, and 10,966 tons contained in ores, concentrates, pre- 
cipitates, and copper cement. The United States received 213,933 
tons of the total, Great Britain 56,486 tons, France 44,705 tons, 
Argentina 21,467 tons, and Italy 19,547 tons; the remainder of the 
shipments, each less than 14,000 tons, were distributed among Sweden, 
Czechoslovakia, Brazil, Switzerland, Netherlands, India, Algiers, 
SE Denmark, Belgium, Germany, Norway, Canada, Bolivia, and 

ruguay. 

Gold and Silver.—Although gold production has been reported as 
normal throughout the year, official statistics show complete nullifica- 
tion of substantial increases in gold-mine and placer production by an 
abrupt decline in the gold content of copper and other base-metal 
ores. Such a change, if true, remains unexplained, but it is believed 
that future releases will show an upward revision of the gold produc- 
tion figure. 

The increase in silver output was in line with that of copper, from 
which more than half of the silver is derived. l 

Iron and Steel.—Under the pressure of demand from the United 
States and with adequate shipping facilities, iron-ore production in- 
creased for the fourth consecutive year to very near the level of 1940. 
Total production was from El Tofo mines of the Bethlehem Steel 
Corp. Iron and steel production was from Chile’s only operating 
plant at Corral, owned by Cia. Electro Siderurgica y Industrial de 
-Valdivia. Early estimates of Cia. de Acero del Pacifico that its 
180,000-ton steel plant near Concepción, begun in 1946, would be 
completed in 1949 were apparently optimistic. A report received in 
mid-1948 indicated that the project was only 10 percent completed. 

Lead and Zinc.—In 1946 Cia. Minera Punitaqui, Cie. Miniére du 
M”Zaite, and a group of Chilean shareholders formed the Cia. Minera 
Aysen to explore and develop lead-zinc deposits north of Lago Buenos 
Aires, in southern Chile. Transportation to the region is difficult, and 
the deposits are pockety but said to be very rich. Exploration was 
engaged in throughout 1947, and enough ore was found to justify pre- 
liminary plans for a mill and active development of the mine.” 

The usual recovery of small quantities of lead from gold-silver and 
other concentrates apparently was not carried out in 1947, although 
lead content was reported at 3,507 tons. . | o | 

Manganese.—Production of metallurgical-grade manganese ore by 
the Coquimbana mine of Manganeso de Atacama, 8. A., Chile's only 


16 Fritas C., Ricardo, and Milon, Chas., Chilean Mineral Area Offers New Field for Exploration: Eng. 
and Min. Jour., vol. 149, No. 4, April 1948, pp. 92-94. 
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producer, responded to active demand in the United States with a 
moderate increase. The same company averaged approximately 250 
tons per month of battery-grade ore during the first part of the year, 
but output dwindled to virtually nothing during the last quarter. 
Battery-grade tonnage for the total year has not been reported. 
Total exports of both grades amounted to 26,628 tons. The United 
States received 24,596 tons, and the remainder went to Norway. 

The Chilean Department of Mines and Petroleum completed a 
manganese study and announced an estimate of reserves at 300,000 
tons of 35-percent grade and 1,200,000 tons of 30-percent grade, 
mostly in Atacama and Coquimbo Provinces. 

Mercury.—The Punitaqui mine, Coquimbo Province, found it 
difficult to meet the reopened competition of Spain and Italy in the 
world mercury market and curtailed production 46 percent. There is 
no other active mercury mine in Chile. Of 290 flasks exported, 174 
flasks went to Argentina and 116 flasks to the United States. 

Molybdenum.—Molybdenum production was confined to separation 
of concentrates from El Teniente copper ores of the Braden Copper 
Co. and has been decreasing since 1945. 


NONMETALLIC MINERALS 


Cement.—Cement production increased for the third consecutive 
year to a new all-time record in 1947. A new plant under construction 
at Polpico near Santiago and being equipped with United States 
machinery was expected to enter production about the end of 1948 
or early 1949, with a capacity of 200,000 metric tons annually. 

Nitrates and Associated Salts.—Nitrate production during 1947 
showed very slight improvement over the high level established in 
1946. During the year a new process for producing potassium nitrate 
was announced, and the two largest mechanized oficinas proceeded 
with plans to install a solar evaporation system for recovering nitrate 
byproducts. There was an unexplained drop in the output of borates, 
while that of iodine doubled and sodium sulfate increased nearly 
ninefold. Comparative figures for the 2 years are not available for 
calcium sulfate, potassium chloride, and sodium carbonate. The ' 
Department of Mines announced an actual reserve in Chile of 2,000,000 
tons of 33-percent borax. 

Exports of nitrate in 1947 were distributed to 41 countries through- 
out the world and totaled 1,673,787 tons. The United States, 
Egypt, and France were the only countries receiving more than 100,000 
tons each. Of the total exports, sodium nitrate comprised 1,623,332 
tons and potassium nitrate 50,455 tons. 

Other Nonmetallic Minerals——No information other than the pro- 
duction figures shown has been received relative to activity in asbes- 
tos, barite, clay, dolomite, feldspar, gypsum, kieselguhr, limestone, 
mineral pigments, phosphate rock, quartz, salt, sulfur, and talc. 


HYDROCARBONS 


Coal.—Output in 1947 followed the fairly even level of the past 8 
years. Production was supplemented by 107,000 tons of imported 
coal, and 14,653 tons were exported, virtually all to Argentina. The 
new Pacific steel plant at Concepción presented a petition to the 
Government requesting a coal concession of 24,000 hectares on the 
Arauco Peninsula. ° 


1578 MINERALS YEARBOOK, 1947 


Petroleum.—The development program of the Corporacion de 
Fomento de la Produccion resulted in further definition of the pro- 
ductive area of the Springhill oil field on the island of Tierra del 
Fuego. Four new wells were completed, and two others were being 
drilled at the close of the year. Early prospects have been somewhat 
disappointing, but enough oil has been discovered and shut in to justify 
shipping after construction of appropriate facilities. A 50-mile 
6-inch pipe line has been authorized e? the field to Caleta Percy for 


loading to tankers. 
COLOMBIA 
METALS 


Precious Metals.—Gold and silver occur together in both the lode 
and placer deposits of Colombia. The decline in production of both 
metals has been continuous since 1941 owing primarily to steadily 
increasing labor and material costs and has caused grave concern in 
financial and Government circles by its growing adverse effect on 
foreign exchange and the general national economy. Monthly gold 
production reached a 15-year low in December 1947, and as the year 
closed the Colombian Congress enacted laws making gold certificates 
negotiable on the free exchange market and consequently deriving 
greater exchange benefits to the producers, who previously sold their 
certificates directly to the bank at a fixed rate. Thus the industry 
faced 1948 with a feeling of general optimism. Fifty-seven percent of 
the gold and 61 percent of the silver produced in Colombia during 
1947 were from Antioquia. | | | 

Although platinum output also dropped in 1947, 1t remained well 
above the 34,500-ounce level of the 1943-45 period. Production was 
entirely from the Pacific slope streams of Choco, mainly from the 
gravels of the San Juan River. 


Mineral production of Colombia 1946-47 in metric tons (unless otherwise 


indicated) 
Mineral 1946 1947 | Change, 
percent 
METALS 
Precious metals: | 
6 71) AA EEE E S troy ounces... 437, 176 383, 027 —12 
EE A A do.... 152, 651 ' 110, 122 —28 
Platinüm E do....| . 44,639 40, 537 —9 
NONMETALLIC MINERALS 
A A ES 12 +8 
A AA ee A 1 328, 000 343, +5 
Emeralds, gem gerade carats..|.............. 5,400 |............ 
Ego EE 118 300 17, 372 —5 
Limestone, for cement. -.._.......-----.----.------------------ee (2) 502, 030 (2) | 
Salt: | 
d); o ———— MÉÓÓ— 92, 460 | ` 94, 989 +3 
IWEGTING A A A E i a a A 31, 907 26, 258 —18 
AA 124, 367 121, 247 —3 
HYDROCARBONS 
Coal (estimated)... .............. c -- ll lll ll Ll ll LL Ll Ll LL ll... 550, 000 850, 000 +55 
Petroleum, crude (including natural gasoline) . barrels (42 gal.)..| 22,518,174 25, 882, 100 +15 
Petroleum refinery products..-..------------------------- do.... 5,241,720 | 7,862,076 +50 


1 Estimate. 
2 Not reported" 


MINERAL INDUSTRY OF MIDDLE AND SOUTH AMERICA 1579 


Iron and Steel.—Plans for an iron and steel industry at Paz del Rio 
reached the point of authorization by the Congress for the establish- 
ment of a semiofficial entity to be known as Empresa Siderürgica de 
Paz de Rio, with a capital of 100 million pesos and Colombian Govern- 
ment ownership of at least 51 percent of the capital investment. A 
project involving construction of a plant with au annual capacity of 
85,000 tons of steel was under consideration. Present production in 
Colombia is limited to 5 tons of pig iron per day from one small 
furnace at Pacho and 250 tons of steel reinforcing bars per month by 
& plant in Medellín. From its inception in 1944 until mid-1947, 
Empresa Siderürgica de Medellín operated the latter plant on scrap 
material. It then began smelting low-grade iron ore from deposits 
in Antioquia about 70 miles north of Medellín, a source that is ex- 
pected to be developing on a larger scale in the future. 


NONMETALLIC MINERALS 


Cement.—The Colombian cement industry has established a new 
peak of production every year since 1942 without being able to keep 
up with the expanding demands of the construction industry. Com- 
pletion or progress toward completion of additional manufacturing 
facilities during 1947 included new ovens and mills at Medellin by 
Cemento Argus and plant expansion at Cali by Cemento del Valle, 
at Apulco by Cemento Diamante, and at Bogotá by Cemento Samper. 
Two completely new plants approached completion ať Barranquilla 
by Cemento Caribe and at Medellin by El Cairo. 

Emeralds.—Sales of emeralds during the war and postwar years 
reduced Government stocks to the point where 1t was believed econo- 
mic to reopen the Government-controlled emerald mines in 1947. 
Exploration and development work were begun at both mining 
districts in March. The Muzo mines, closed since 1938, produced no 
stones during the year. The Chivor mine, under lease to Chivor 
Emerald Mines, Inc., but inoperative since about 1940, actually 
produced 5,400 carats of commercial gem stones and approximately 
12,000 carats of very low grade “moralla” during November and 
December. The Chivor mine reportedly was subject to pilfering 
during the “closed” period, and a black market in emeralds has 
been Bord Dee in recent years. In an effort to suppress this black 
market, the Government promulgated Executive Decree 1986 on 
June 17, 1947, strictly regulating the mining, cutting, sale, and ex- 
port of unmounted emeralds. Enforcement of the decree may prove 
to be somewhat difficult. 

Other Nonmetallic Minerals.—No information has been received 
relative to activities in the barite and gypsum industries, other than 
that shown by the figures in the production table. The Banco de la 
Republica announced that it would extend its refined salt operations 
to 200 tons daily and build a plant to produce soda ash, caustic 
soda, and chlorine. This will be the first plant to produce alkalies in 
Colombia and is expected to be in operation by 1949.*” 


- HYDROCARBONS 


Coal.—Official coal statistics have not been made available since 
1944, but estimates indicate continuation of an upward production 
trend that began in 1941 in response to expanding domestic demands, 


Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 6, December 1947, p. 41. 
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particularly by the railroads and the cement-manufacturing industry. 
The trend should be further stimulated with realization of proposed 
expansion of the iron and steel industry and establishment of an alkali 
industry. Output of the three pror pa fields adjoining Cali, Bogotá, 
and Medellin is determined by domestic requirements, with occa- 
sional small surpluses exported. The quality of the coal is good, and 
reserves are large; but expansion of production for suggested de- 
velopment of an important export market must await solution of 
difficult problems involving transportation and docking facilities. 

.. Petroleum.—Colombia's 1947 crude-petroleum production record 
established a new all-time high, surpassing the previous peak of 1940 
by 317,445 barrels. The increase of 3,363,926 barrels over 1946 was 
not a true measure of advance in production potential but rather of 
production uninterrupted by shut-downs caused by labor difficulties. 
Fifty-one percent of the 1947 output was from the De Mares con- 
cession of the Tropical Oil Co. (Standard Oil of N. J.), 30 percent 
from the Barco concession of Colombia Petroleum Co. (Texas and 
Socony-Vacuum Cos.), and 18 percent from the Yondo concession of 
Cia. El Condor (Shell Oil Co.). The remaining 1 percent was from 
El Dificil concession of Cía. La Estrella (Shell Oil Co.), the Terán 
Guaguaquí freehold of the Texas Co., and the Cantagallo, La Monas, 
and Floresanto concessions of the Socony-Vacuum Co. Of the two 
fields discovered in 1943, the Cantagallo was connected into the Andian 
pipe-line system late in 1947, and work was advanced toward simi- 
larly linking in El Dificíl. The Floresanto concession, operating since 
1944 with only two producing wells in the Sint field, has proved dis- 
appointing and was surrendered by Socony-Vacuum before the close 
of 1947. Late in the year the distribution problem was substantially 
eased by completion of a products pipe line from the Tropical Oil Co. 
Barranca-Bermeja refinery to Puerto Berrío, & rail terminal connected 
directly to Bogotá. 


ECUADOR 
METALS 


Unwillingness of the Ecuadoran Government either to modify an 
operational contract or to negotiate a new and more favorable one led 
to the closing of the Cotopaxi Exploration Co. operation at Macuchi 
in August 1946. Since that time, production of metallic minerals in 
Ecuador has declined steadily, while the search for new deposits on a 
commercial scale has virtually ceased. 

The year 1947 saw the beginning of gradual curtailment of opera- 
tions that may result in closing of the Portovelo mines of the South 
American Development Co. Efforts of the company to secure an 
adjustment of the Government's royalty rate and to draft a new 
transactional contract were unavailing . It is believed highly possible 
that by the end of 1948 or 1949 there will be no large mining enter- 
prises operated in Ecuador by foreign capital, which has always 
accounted for the bulk of metallic production. 

In April 1947 the Cotopaxi Exploration Co. rejected an offer by the 
Ecuadoran Government of a contract for exploration and exploitation 
of gold-bearing deposits in the Toache River region of Cotopaxi and 


18 Fraser, Thomas, Coal in South America: Pan Amer. : : : 
Paper 6, 1048, pp. 10-12. an Amer. Inst. Min. Eng. and Geol, New York, Tech. 
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Mineral production of Ecuador 1946-47, in metric tons (unless otherwise indicated) 
Mineral | | 1946 1947 Change, 


ORES AND METALS 


Copper: 
In concentrates lee LLL cL LL LLL LL ll lll lll -. 40 172 -]-330 
In blister Dars i soso c eh coe ence esse ees eee 2,009 E —100 
Total copper DEE 2, 699 172 —94 
Lead, in concentrates 1........... eset A SACER NIS 308 224 —27 
Gold (estimate). .................................. troy ounces. - 75, 254 57, 250 |. —24 
Bilver (estimate) caos ooo an do.... 192, 200 156, 931 | . —18 

NONMETALLIC MINERALS 
LR le GEN 38, 497 29, 808 —23 
Ching AAA ers ehe HRS oe Eee UE LE ELE 46 181 -I-293 
Geyserite E -2-2-0 0aaaaaMaMaoiMMMaiMaMMaMMasMMMMaMnaMMaMMMMaMaMM 1 (epee A —100 
eeh o LR EE 17 5 —71 
E AA ee A A 35, 090 24, 940 —29 
ELO EH eegener 24 —8 
HYDROCARBONS 

Petroleum, erude barrels (42 gal.) __ 2, 322, 569 2, 282, 410 —2 
Petroleum refinery products................... LL... l.l. do.... 1, 065, 024 1, 270, 987 +19 


1 United States general imports from Ecuador, regarded as more nearly indicative of actual production 
than Ecuadoran official figures. 
2 Mining ceased in 1947, 


Pichincha. The company concluded its operations in Ecuador and 
left the country. In December part of the abandoned concession was 
taken up by the Sociedad Aurifera Nacional, an Ecuadoran limited 
partnership. 

The Calera Exploration Co., an associate of the South American 
Development Co. and the Cotopaxi Exploration Co., attained first 
commercial production from its Minas Nuevas concession in August 
1947. The operation is on a relatively small scale but is located near 
Dn to Portovelo to utilize machinery and installations located 
there. 

NONMETALLIC MINERALS 


Cement.—Ecuador's only producing cement plant, operated by La 
Cemento Nacional, was unable to maintain its production rate of the 
past2 years. Its output, supplemented by 7,446 metric tons of cement 
imported chiefly from the United States, failed to meet the local 
demand; the shortage resulted in & continued slow-down of construc- 
tion. In August of 1946 a new affiliate of La Cemento Nacional, 
known as Canteras Nacionales, C. A., was formed in Guayaquil. 
Canteras Nacionales has not yet been able to begin production because 
of the difficulty of obtaining the necessary machinery, which is in 
short supply in the United States. On April 17, 1947, the Government 
took steps to ease the shortage by permitting the importation of 60,000 
bags of cement from the United States free of custom duties and other 
fees and taxes. 

Gypsum.—To facilitate cement production, a contract was signed 
by the Government on December 5, 1947, granting La Cemento 
Nacional and Canteras Nacionales joint exploration and exploitation 
rights to gypsum deposits in Guayas. The deposits are scattered 
pockets, and large-scale commercial operations will be difficult, but 
exploitation was under way before mid-1948. 

Sulfur.—In late 1946 the sulfur deposits on the Guayaquil-Quito 
Railroad near Tixán were nationalized by the Government, and sulfur 
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production was begun in early 1947. Because of high costs of opera- 
tion and transportation, the operation never reached commercial 
proportions and was discontinued during the fourth quarter of the 
year, when the deposits were declared open for concession by private 
companies. 

Other Nonmetallic Minerals.—Salt output from the Government- 
owned salinas at Punta Arenas and privately owned salinas at Santa 
Elena was reduced under Government control. China-clay produc- 
tion increased but continued in very minor tonnage. The mining of 
geyserite and iron oxide was discontinued early in the year. 


HYDROCARBONS 


Crude-petroleum production declined mildly in 1947 and was 
confined to that of five companies operating in six fields on the Pen- 
insula of Santa Elena, of which the Ancón field of Anglo-Ecuadoran 
Oil Fields, Ltd., contributed more than three-fifühs of the total. 
In 1947 the Shell Co. of Ecuador, Ltd., expanded rapidly its explora- 
tion operations in its 25,000,000-acre concession in the remote Oriente 
region east of the Andes. It is believed that any substantial new 
petroleum deposits found in Ecuador will be in this great jungle area. 

The total output of refinery products.was made by the La Libertad 
plant of Anglo-Ecuadoran Oil Felds, Ltd., and the Cautivo plant of 
Ecuador Oil Fields, Ltd. 


FRENCH GUIANA 


. Little is known specifically of the mineral resources of French 
Guiana. It is hoped that this deficiency will be partly corrected by 
discoveries of an exploration expedition composed of photographers, 
journalists, botanists, and geologists that entered the Tumuc-Humac 
Mt. region in the fall of 1947 under the leadership of Hassoldt Davis, 
an American citizen. 

Bauxite.—Compagnie Francaise Reynold (COFREY) has been 
established in French Guiana for the exploration of bauxite deposits. 
The Reynolds Metals Co. holds 55 percent of the capital stock, and 
Compagnie des Mines de Bor the remainder.?? 

Gold.—Placer-gold production dropped from 19,749 ounces in 1946 
to 14,184 ounces in 1947, the lowest in many years. The gold ranges 
from 915 to 950 fine and 1s mostly from the Territory of Inini. 


PARAGUAY 
METALS 


Paraguay has no known ore deposits. 


NONMETALLIC MINERALS 


Calcite and Quartz.—Discovery of a deposit of crystalline calcite 
has been claimed on the Puente Sinho concession near the Brazilian 
border. The deposit lies on the Paraguayan side of the Rio Apa, 
southwest of Bella Vista, and is the same from which some mica 
has been mined. The concession is also said to enclose quartz de- 


1 Bureau of Mines, Mineral Trade Notes; Vol. 24, No. 6, June 20, 1947, p. 4. 
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posits along the Rio Apa, but specific information regarding quantity 
and grades of both the quartz and the calcite is lacking. 

Cement.—Paraguay does not produce cement. In 1945, the latest 
year for which foreign trade statistics are available, 7, 357 metric 
tons were imported, principally from Uruguay, and in quantities of 
less than 450 tons each from Argentina, United States, and England. 
The new Administración de Empresas Fiscales contemplates eventual 
construction of a Government-owned cement plant at the Itapucumi 
limestone quarries. 

Clay.—Production of clay in 1946 was enough to manufacture 2 
least 23,930,000 bricks valued at about US$290,000 (900,000 | 
ranies). These official figures may represent considerably less t e 
the actual volume, since brick manufacture is scattered among so 
many small producers, operating on a home-industry basis, that 
recorded statistics are unreliable. Production in 1947 was probably 
at about the 1946 level. Foreign trade figures for 1945 showed exports 
of 53 tons of kaolin and 12,000 units of refractory brick; no imports: 

Lime.—Production of lime at Itapucumi declined from about 9,600 
metric tons in 1946 to 2,700 tons in 1947. The limestone area was 
occupied by insurgent forces during the March-August period of 
civil war, and the quarries were not operated from May to October; 
by the end of December lime production is believed to have reached 
the normal output rate of about 800 tons per month. The Itapucumi 
kilns, supplemented by small imports from Argentina, supply the 
lime used by the Paraguayan construction industry. 

Mica.—The Puente Sinho concession (see Calcite and Quartz sec- 
tion) yielded some 50 tons of mica in 1947, from which 12% tons were 
placed on deposit with the Banco Agrícola del Paraguay as security 
for financial assistance. The 37%-ton remainder was sold in Brazil at 
prices said to be very low. Specific information as to grade and quan- 
tities potentially available has not been received. "This is the first 
known production of mica in Paraguay, aside from sample shipments 
made from the same deposit in 1944 and 1945. 

Salt.—The recovery of salt by evaporation of water from small wells 
continued on & home-industry basis at Lambaré, near Asunción. 
Quantity of production is small but not reported. In 1945 Paraguay 
imported 14,040 tons from Argentina and 5 tons from England and 
the United States. 

Stone.—Sales of rock from the Tacambü quarry are estimated at 
US$32,000 (100,000 guaranies) or more annually. The quarry is one 
of several public-owned properties now operated by the new Adminis- 
tración de Empresas Fiscales (Administration for Public Enterprises) 
created by the decree law of August 30, 1947. Most of the stone is 
used locally for building construction and street paving. In 1945, 
200 cubic meters of stone blocks and 60 metric tons of crushed rock 
were exported, as against 27 tons of rough marble a lets from 


— 
HYDROCARBONS 


i "EE EE of coal deposits in the Upper Paraná region north 
of Colonia Hohenau was reported in 1947. No systematic vee 
tion of the deposits has been made. 

Petroleum.—Exploration and test drilling by the Union Oil Co. of 
California continued throughout 1947, virtually unaffected by the 
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March-August civil war, although supply difficulties were somewhat 
troublesome. Company operations in the field were entirely within 
territory controlled for nearly 6 months by the insurgent military 
forces. The first test well at Santa Rosita, begun July 16, 1946, was 
abandoned at about 7,600 feet in February 1947 without finding oil. 
A second test well was begun at La Paz and had reached about 7,000 
feet by early 1948 without positive results. On October 15, 1947, the 
Chaco operations were taken over by Union Oil Paraguay, which was 
organized as a subsidiary of the Union Oil Co. of California. Late in 
the year a third geophysical exploration crew began work in the Chaco. 
At present Paraguay does not produce petroleum and has no refining 
facilities. À movement toward nationalization of petroleum distri- 
bution services and eventual establishment of a Government-owned 
etroleum refinery began in August 1947. This change in policy was 
dee ni about in part by the failure of private marketing companies to 
supply motor-fuel requirements during the civil war. Paraguayan 
imports of petroleum products in 1947 amounted to nearly 95,000 


barrels. 
PERU 


Peru experienced a moderate improvement in 1947 in the minin 
of its large-tonnage minerals, and consequently in its over-all minera 
output position, although labor troubles and scarcity and the lack of 
important development of new ore reserves held production well 
below that of the best war years. Nineteen forty-seven brought an 
upward reversal of the declining trend of the previous year in the 
production of antimony, lead, vanadium, tungsten, zinc, sulfur, and 
crude petroleum. The upward trends for bismuth and coal were 
reversed, and declining trends were unchecked for arsenic, cadmium, 
copper, gold, molybdenum, silver, aluminum sulfate, cement, lime- 
stone, mica, and natural gasoline. The production of mercury ceased 
before the end of 1946, and the 1947 outputs of most of the nonmetallic 
minerals have been reported only as estimates. Comparison of 
production and exports during the past 2 years is presented in the 
accompanying table. 

METALS 


Antimony.— All of the increase in antimony production in 1947 was 
in the form of metal in ores and concentrates. Recovery in metallic 
forms by the Oroya smelter of the Cerro de Pasco Copper Corp. 
received much less attention than in 1946, with only 199 tons in crude 
antimony bars, less than one-half ton in refined bars, 50 tons in lead- 
antimony bars, and 33 tons in lead-tin-antimony bullion. Production 
by small, scattered mines was expected to increase further in 1948, 
in response to favorable prices. 

Byproduct Metals.—In the recovery of byproducts from base-metal 
ores and concentrates, activity at the Oroya plant of the Cerro de 
Pasco Copper Corp. apparently was concentrated on indium and tin. 
The recovery of white arsenic, bismuth, and cadmium was considerably 
less than in 1946 although the base-metal ores from which they are 
customarily derived were produced in greater quantity. Tellurium 
recovery, initiated in 1943, has not been reported since that year. 

Copper.—The decrease in copper output resulted in part from a 
congressional enactment in February 1947 that greatly increased the 
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Mineral production and exports of Peru, 1946-47, in metric tons (unless otherwise 


indicated) 
Production Exports . 
Mineral e ES 
ange, ange, 
1946 1947 percent 1946 1947 percent 
ORES AND METALS | 
INS ss -aM 1, 213 1, 283 Lë 1, 096 1, 046 —5 
Arsenic oxide (white arsenic)......- 753 608 —19 2, 891 448 —85 
Bismuth.............. kilograms..|. 311,443 236, 837 —A 321, 697 219,034 | |. —32 
Cadmium, in refined bars. do. ` 1, 388 1, 255 —10 | 2,462 1, 407 —43 
Copper- A 24, 700 22, 418 —9 26, 119 25, 833 el 
El ARA troy ounces.. 158, 378 116, 016 —27 140, 480 199, 228 +42 
Indium. ---..------------- grams.. 155, 692 304, 955 -+96 155, 692 304, 955 +96 
PTT A back 44, 518 45, 814 +3 44,018 39, 018 —11 
Mercury........ 76-pound flasks.. Do AAA —100 o EE —100 
Molybdenum..................... 4 3 —25 3 4 +33 
Silver- -------------- troy ounces..| 12, 334, 086 | 10, 782, 909 —13 |! 10,211,750 | 9,413,178 —8 
Tin, in dross 31 51 +65 2 51 (3) 
Tungsten concentrates, 60 percent 

W Os eguivalent .....-.-------- 510 579 +14 748 346 —54 
Vanadium. <- socrorrscossvóndi nui 324 434 +-34 333 391 +17 
FANG E 59, 736 55, 418 —7 59, 242 59, 750 +1 

NONMETALLIC MINERALS 
Aluminum sulfate. ...............- 59 — 99 59 —40 
eh EE 3 4 7,000 (2 MEME AAA AA ee eae 
Cement. Ee ij 260, 617 255, 644 — (3) (3) (3) 
AA A nee ene eet 57, 264 (3) Q) (3) (3) 
Gypsum 
© ob (6 EE 49, 582 4 50, 000 CA TN AA 
Calclhed.... cie conacicadiscnas 26, 035 4 27, 000 6 (3) (3) (3) 

MO EE ENEE 15, 450 (3) (3 (3) (3) (3) 
Limestone.......................- 471,0 4 450, 000 E tee AID DE 
Magnesium aultate 428 405 —5 434 425 —2 
Manganese sulfate. ............... jj. HN —100 SN APA —100 
Marble, architectural............. (3) 4 10, 000 (3) 1,174 185 —84 

dic AAA 901 Iss —100 14 2 —86 
A A Lyr (eee —100 156 |...........- —100 
Total mica EE, dE, rei EE —100 170 2 —99 
Mineral water. .......... gallons..| 1,667,588 | 2,382, 636 e e E A EEN 
Onyx, ornamental...............- 4 (3) 212 63 —70 
EE 56, 615 60, 108 AA SAR en Re AE 
Sand, gravel, and crushed stone... 6 4 200, 000 A MEE MAA MA AA 
Silica, glass-grade................. 3) 4 4, 000 b hk ee EE sense se 
(EE 369 791 +114 375 295 —21 
HYDROCARBONS 
Coal: 
Anthracite.................... 82, 089 4 80, 000 —3 60, 245 49, 431 —18 
Bituminous................... 147, 561 4 140, 000 mz 0H MERE ee RTO: AAA AA 
Total coal................... 229, 650 4 220, 000 —4 60, 245 49, 431 —18 
Natural gasoline 
barrels (42-gal.)..| 1,037, 284 999, 011 —4 (3) (3) OI 
Petroleum, crude. .......... do....| 12, 468, 126 | 12, 763, 808 +2 | 1,648,066 | 1,968,279 +19 
Petroleum refinery products 
do....| 10, 962, 948 | 10, 652, 072 —3 | 6,595, 754 | 5,001,125 —23 


1 Exclusive of 273,281 ounces of silver art objects. 
3 Over 500 percent. 

3 Not reported. 

4 Approximate. 


export tax on copper. The new tax largely canceled any benefits 
which copper producers hoped to receive from higher prices and 
tended further to discourage development of new ore bodies. Less 
copper ore was mined than in 1946 at Cerro de Pasco, Morococha, 
Huaron, and Puquiococha, while similar operations were maintained 
at a fairly even level at Casapalca and Quiruvilca. A break-down of 
production shows 17,430 tons in blister bars, 320 tons in electrolytic 
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bars, 378 tons in matte, 1 ton in gold bullion, and 4,289 tons unex- 
tracted from ores and concentrates. 

Some exploratory work was undertaken by the American Smelting 
& Refining Co. at its extensive low-grade deposit at Quellaveco in 
southern Peru, near the undeveloped Cuajone and Toquepala deposits. 
The production position of the country is expected to be improved 
considerably when the new copper-gold-silver mine of the Cerro de 
Pasco Copper Corp. at Yuaricocha begins production in 1948. Con- 
struction of a 50-mile railway and 9-mile aerial tramway for transport- 
ing ore from this mine to Oroya has been in progress for more than 5 
years. The electrolytic-copper refining plant which the corporation 
has been constructing at Oroya for the last 2 years was expected to be 
in operation near the end of 1948. 

Gold.—In March 1947 a decree was issued that granted virtually 
complete freedom of foreign sales and exportation of gold bullion. 
This decree had the effect of relieving producers of gold bars from their 
previous obligations of converting foreign money received from the 
sale of exports into Peruvian currency at the official rate of exchange; 
it also permitted exchange at the free rate. This enabled sellers of 
gold bullion (but not gold contained in other bullion or in ores or con- 
centrates) to get about 16.00 soles instead of the former 6.50 soles per 
dollar for their gold. The decree considerably encouraged new devel- 
opment work for mining straight-gold ores and placer gold, but a 
notable improvement in actual production probably will not become 
apparent before 1949. Currently, about 65 percent of the country’s 
gold production comes from quartz-gold mines, about 7 percent from 
placer operation, and about 28 percent as byproduct from base-metal 
mines. 

Iron and Steel.—The Corporación Peruana del Santa continued 
studies of steel-smelting methods and is going ahead actively to estab- 
lish at Chimbote a number of electric smelting furnaces and steel- 
making units, the capacity of which is planned to exceed 100,000 tons 
of steel products per year. Meanwhile, the corporación engaged in 
the development of the San Juan Bay area some 330 miles south of 
Lima, where port works and a system of highways are being con- 
structed to permit exploiting iron-ore deposits at Marcona, about 
15 miles inland. The deposit is to be the source of iron ore for the 
proposed steel furnaces at Chimbote. 

Lead.—The high price of lead upheld 1947 production slightly above 
the 1946 level. An effective result of the lead price, combined with 
diminishing grade of copper ores, has been the mid-1946 shift in em- 
phasis of operations at the Cerro de Pasco mine from low-grade copper 
to lead-zinc mining and milling; Cerro de Pasco was the only major 
mine that showed an actual increase in lead ore output. Of the total 
. eountry production, 12,323 tons remained in ore and concentrates, 
32,809 tons were refined as lead bars, and 682 tons were in bars with 
other metals. The United States received less than 25 percent of the 
lead exported from Peru. | 

Molybdenum.—There was no change in the inconsequential molyb- 
denum output from the Caujul deposit, about 50 miles north of Lima. 

Silver.—Distribution of the 1947 production of silver, compared 
parenthetically with 1946, shows 3,227,388 (3,850,598) ounces in 
untreated base-metal ores and concentrates and base bullion, none 
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(27,232 ounces) in gold-silver bars from the gold lode mines and— 
from the Oroya plant of the Cerro de Pasco Copper Corp.—302,217 
(687,319) ounces in 0.999 fine refined bars, 2,114,426 (1,850,211) 
ounces in 0.925 fine sterling bars, and 5,138,878 (5,918,726) ounces in 
copper bars. The decrease reflects the declining silver content, at 
greater depth, of the copper, lead, and zinc ores from which most of 
the silver is derived. 

Tungsten.— Tungsten production did not recover from the effects 
of a severe earthquake in November 1946, until nearly mid-1947, when 
operations resumed a normal rate. Malaga Santolalla i Hijos, the 
largest operator in the country, began construction of a new concen- 
trating mill of 150-ton-per-day capacity in August 1947 at its mine in 
north-central Peru and expected to increase Peru’s production of 
tungsten substantially in 1948. Operations of other small mines ' 
throughout the country were renewed or expanded. 

Vanadium.—The Vanadium Corp. of America made a number of 
changes in the large lixiviation plant purchased from the Defense 
Plant Corporation in 1946, and the plant is now functioning more 
satisfactorily; but the relatively small percentage of vanadium recov- 
ered from low-grade Minasragra ores leaves much improvement tobe 
desired. However, the 34-percent increase brought Peruvian produc- 
tion to a level that the corporation hopes to maintain for at least a 
few years. 

Zinc.— Although lead and zinc occur together in Peru, the produc- 
tion of zinc showed a much better increase than that of lead owing 
largely to increased output at the Volcan and Atacocha mines, where 
zinc predominates over lead in the ores. A large part of the zinc con- 
centrates are exported, except for enough to feed the Cerro de Pasco 
Copper Corp.’s plant at Oroya, which produced 1,331 tons of refined 
electrolytic bars in 1946 and 1,114 tons in 1947. The concentrates 
produced at the Cerro de Pasco flotation plant were stock-piled be- 
cause they were subgrade for profitable export and because there is 
no plant in Peru for refining zinc on a regular commercial scale. The 
corporation plans for establishing an electrolytic zinc plant must await 
the development of more hydroelectric power to insure year-round 
operation. | 

The Corporación Peruana del Santa continued to visualize con- 
struction of a 100-ton-per-day electrolytic plant at the port of Chim- 
bote. Preliminary Ab | studies and negotiations have been 
made during the past 3 years, but definite financial and organizational 
plans have not yet taken shape. 


NONMETALLIC MINERALS 


For the most part Peru’s 1947 production of nonmetallic minerals 
has been estimated at virtually the same level of operation as in 1946. 
The decline in cement output resulted from a 22-day strike in June 
at the Lima plant of Cía. Peruana de Cemento Portland El Sol, 
Peru’s only producer. Information relative to activities in. other 
nonmetallic industries is limited to figures presented in the produc- 


tion-export table. 
HYDROCARBONS 


Coal.—Production of bituminous coal is believed to have proceeded 
normally during 1947, with the Cerro de Pasco Copper Corp. the out- 
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standing producer from its Goyllarisquisga mine for consumption by 
the Cerro de Pasco railroad and the Oroya smelter. Production of 
anthracite from mines in the Ancos district was handicapped by the 
small capacity of the railway that transports the coal to the port of 
Chimbote until late in the year, when arrival of new locomotives and 
cars purchased in the United States raised the daily haulage capacity 
to more than 1,200 tons of coal. By the end of the year the Banco 
Minera was ready to submit to the Export-Import Bank a plan in- 
volving foreign financial backing for increasing production of the 
Chimbote-Ancos region from its present 100,000 tons to 600,000 tons 
of anthracite per year. The cost of the development was estimated 
at about US$6,000,000. Coal output in 1948 should considerably 
exceed that of 1947. | 

Petroleum.—Improved availability of machinery and materials per- 
mitted & 17-percent increase in drilling volume in 1947 and helped to 
arrest a 4-year decline in production. The production rate at the 
end of the year indicated a substantial increase for 1948. Efforts to 
open new areas on the Ucayali River about 125 miles north of Agua- 
caliente and the Pirin area northwest of Lake Titicaca were unsuc- 
cessfulin 1947. Exploration in 1948 was expected to be concentrated 
in areas east of the Ándes and the coastal area, including the Sechura 
Desert, just south of the fields currently producing. The producing 
companies, in the order of relative importance, are the International 
Petroleum Co., Cía. Petrolera Lobitos, Establicimientos Petroleros 
Fiscales, and Cía. de Petroleo Ganso Azul. About half of the crude 
produced is refined in Peru, chiefly at Tallara by the International 
Petroleum Co. 

In 1947, 13,553 barrels of petroleum products were exported to 
Brazilian Amazon ports and 5,047,572 barrels to South and Central 
American west-coast ports. 


SURINAM 2 


Bauxite.—Bauxite output in 1947 was the highest in the history of 
Surinam mining. The Surinam Bauxite Co. produced 764,601 metric 
tons from its Paranam mine and 656,270 from its Moengo mine, while 
the Billiton Co. (N. V. Billiton Maatschappij) mined 377,717 tons, 
giving a total production for the Colony of 1,798,588 tons (570,639 
tons in 1946). Some tonnage was shipped from stocks; and total 
exports for the year amounted to 1,809,837 metric tons, compared 
with 857,843 tons in 1946—an increase of 111 percent. The new 
calcining kiln at the Paranam plant of the Surinam Bauxite Co. was 
put into operation early in 1947, and the company announced its 
intention to increase its 1948 shipments by 15 percent. The Billiton 
Co. intended to increase its shipments to 500,000 tons; and if both 
plans are realized, 1948 exports should exceed 2,250,000 metric tons. 
Progress in exploration by the Permanente Metals Corp. and the 
Reynolds Metals Co. has not been reported. 

Gold.—Gold production dropped from 4,648 troy ounces in 1946 to 
4,134 ounces in 1947, continuing the decline that started in 1941. 
At the reopened Savannah mine 544 ounces were ground from gold- 
quartz ore in the new ball mill; the remainder came from placer work- 


ings of Sara Creek Gold Fields, Ltd., Whitewater Mines, Ltd., and 


1? Netherlands Guiana, 


MINERAL INDUSTRY OF MIDDLE AND SOUTH AMERICA 1589 


private individuals. Mechanized operations by Sara Creek Gold 
Fields, Ltd., on the Lawa River, were replaced by leasers working 
entirely by hand. 

Granite.—The Department of Public Works produced 13,328 metric 
tons of granite from its quarry at Fedra for construction and repair 
of streets at Paramaribo, 45 miles to the north. 


URUGUAY 
METALS 


Discovery of a purported deposit of mercury at the village of 
Veragara, Treinta y Tres, had not been confirmed by announcement 
of results of sampling by the end of the year. new company 
announced that it would start operation, in the near future, of a copper 
mine near Pan de Azucar in Maldonado. Metalurgica y Diques 
Flotantes, S. A., mined 200 tons of iron ore to mix with scrap in its 
local iron and steel plant. Uruguay has supported no other minin 
BE since 1941, when gold was last produced on a commercia 
scale. . 

NONMETALLIC MINERALS 


Production of industrial stone responded to the slowdown in the 
construction industry caused partly by labor difficulties and partly 
by a shortage of portland cement, which, though increased in output, 


Mineral production of Uruguay, 1946-47, in metric tons (unless otherwise 
indicated) 


deif EEN (1) 200 (4) 
NONMETALLIC MINERALS 
Agate, rough (exports) .---------------------------------------- Lee —100 
Abrasives, aluminous. ........... 2. c c c LLL LLL Lc Lss oo. 623 1, 671 -+-168 
A A A A A A cd IM D 2 220, 000 279, 353 +27 
Clay: 
COMMON e Sao Ee LA TA eee E ee 2 600, 000 (1) 1 
IA y -aeaee a A a e 2, 298 12, 000 -+422 
IT EES 513 
iori AAA NPT RO OER TOI EE 407, 241 593, 767 46 
Mica, OPOUNG EE EE 6 +133 
Quartz, STOUNG WEE 2, 015 28 +35 
A A e E EEN 2, 007, 558 2, 767, 009 +38 
Semiprecious stones * (exports)---------------------- kilograms.. 25 (1) (1) 
Stone, industrial: 
Baldassare tra arta bos 278, 286 133, 398 — 52 
Flagstone- .. ooo. tee EE square meters. . 202 E aa —100 
Granite 
OUS BEE EE 83, 817 53, 704 —36 
EE O IA E 22, 620 ; —82 
CGurbstones - o ooococcoccocococoooo oo linear meters. . 5, 092 4, 496 —12 
, Paving E units. . 30, 240 3, 000 —90 
TMCS TODO: ont o cia 449, 063 528, 920 +18 
IVE TOO EE eas Reh aU Aeon 1, 833 1, 117 —39 
tt AA AI A Ee 500 — 
Tale EE 1, 818 2, 675 +47 
HYDROCARBONS 
Petroleum refinery products. .................. barrels (42 gal.) _- 2, 385, 475 2, 959, 873 -]-24 
1 Not reported. 
3 Estimate. 


3 Includes granite sand: 1946—31,150 tons; 1947—21,441 tons. 
1 Cut agate, amethyst, aquamarine, and topaz. 
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continued to be exported to Paraguay and Brazil. A proposal to 
build a new 5-million-peso cement plant at Paysandu was under study 
by Uruguay’s Ministry of the Interior. Output of other industrial 
minerals increased in response to ready market demands both locally 
and in Argentina. Salmar, a million-peso corporation, announced 
satisfactory progress in developing its project to process marine 
waters for extracting sodium chloride, sodium bromide, magnesium 
chloride, magnesium sulfate, and potassium chloride at its plant in 
Rocha. 
HYDROCARBONS 


The Administracion Nacional de Combustibles, Alcohol y Portland 
(ANCAP) operates at Montevideo, Uruguay’s only oil refinery, treat- 
ing T crude petroleum. Uruguay produces no crude petroleum 
or coal. | | 


VENEZUELA 
METALS 


Gold.— Operations of Guayana Mines, Ltd., were confined largely to 
development work in the mines of the Guasipati district, Bolivar, which 
were optioned from New Goldfields of Venezeula, Ltd., in 1946. With 
only the Vuela Caras mine and Caroni River district placers actively 
producing during most of the year, the output of gold in 1947 was 
less than half that of 1946. The outlook for 1948 was much brighter, 
with production for the first 3 months more than twice the amount 
mined in the equivalent period of 1947. 

Iron.—The lron Mines Co. of Venezuela (Bethlehem Steel Co.) 
continued work in the E] Pao-San Felix area in preparation for the 
exploitation of its iron-ore deposits. In April 1948 the company 
predicted that exportation of ore would begin in late 1949. 

In 1947 the Oliver Mining Co. (United States Steel Corp.) acquired 
five &dditional concessions totaling 25,000 hectares in the Imataca 
region. Extensive exploration of these and previously acquired con- 
cessions occupied a party of technicians during 1947 and throughout 
the first half of 1948. 


Mineral production of Venezuela, 1946-47, in metric tons (unless otherwise 
indicated) 


Change, 
Mineral | 1946 1947 percent 
METAL 
2 A e troy ounces... 36, 904 16, 659 —55 
NONMETALLIC MINERALS 
ASDeSLOS EE 65 +269 
COMMON 622203 os ais 128, 329 145, 881 +14 
AT vue ee LEE carats.. 20, 912 61, 634 +195 
Magnesite, crude. — — 2, 750 2, 980 +8 
SHI IMAI ooo os So hate eet he en Gee ee ceo a lue 90, 555 35, 794 —60 
HYDROCARBONS 
COB shoe EE EE | 1 8, 621 ? 15, 069 (3) 
Petroleum, crude.............................- barrels (42 gal.)__| 388, 486, 224 | 434, 835, 182 +12 
Petroleum refinery products--..------------------------- .do....| 34, 998, 158 36, 657, 163 +5 


1 Incomplete. 
2 Estimate. 
3 Not reported. 
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The Corporacion Venezolana de Fomento began studies aimed 
toward establishing a national iron-ore reducing plant and is investi- 
gating the possibility of utilizing natural gas for fuel. 


NONMETALLIC MINERALS 


Asbestos.—Cía. Anónima Minas de Amiante de Tinaquillo over- 
came the initial difficulties experienced in starting its asbestos mill 
west of Tinaquillo and reached a fairly uniform production rate of 
slightly more than 20 tons a month by the end of 1947. 

Cement.—The 1947 increase in cement production took place 
during the latter half of the year, when two new plants were opened— 
one at La Blanca, near San Cristobal, by Cía. Anónima Cementos del 
Táchira, an affiliate of C. A. Fabrica Nacional de Cementos of Caracas, 
on September 4, and one at Maracaibo by C. A. Venezolana de Ce- 
mentos of Caracas, also in September. Plans for additional plants 
and enlargement of existing facilities are gaged to bring Venezuela’s 
cement production by the end of 1949 to 461,000 tons annually, 
enough to satisfy estimated local requirements. To ease the chronic 
shortage of the past several years, importation of cement into Venezu- 
ela duty-free has been in effect since December 7, 1942, with periodic 
extensions. 

Diamonds.—Of the 1947 diamond output of the State of Bolivar, 
52,153 carats were washed from the Gran Sabana area of the Upper 
Caroni Basin and 9,481 from the Lower Caroni Basin and other areas. 
The major part of the production came from the Rio Ikabaro, a 
tributary of Upper Caroni. A clew to the enormous percentage in- 
crease over 1946 to all-time peak production in 1947 lies in a report 
from Brazil to the effect that many miners were believed to have de- 
serted certain Brazilian diamond placers to go into Venezuela, where 
the fields are more easily productive and the diamonds bring a better 
price. This may conceivably mark the beginning of a gradual shift 
in relative importance of the two countries as diamond producers, 
particularly if the Venezuelan industry becomes organized. The 
Venezuelan fields were described in 1948.” 

Magnesite.—La Industria Nueva Esparta, C. A., held its production 
of magnesite on Margarita Island at slightly above the 1946 level but 
considerably less than the 1945 output of 5,600 tons. The Margarita 
deposits completed their fifth year of production, following 23 years 
of inactivity. The rock is calcined and enters manufacture within 
Venezuela. 

Other Nonmetallic Minerals. —The 60-percent drop in salt recovery 
has not been explained but may have resulted from overproduction 
in 1946, the all-time peak year. Assurance of increased production 
of clay and clay products is seen in the scheduled construction of three 
new plants at Baruta, Barquisimeto, and Tiquireflores, with combined 
annual capacity for making about 4,500,000 brick, 1,500,000 block 
tiles, and 780,000 roofing tiles. Quantitative production of clay, 
limestone, lime, gypsum, sand, and gravel has not been reported. 
On May 21, 1948, the Government closed the State of Falcon to ex- 
ploration and exploitation of phosphate, to assure national control of 
any possible development activities in connection with several million 


21 Doxey, John C., the Diamond Fields of Venezuela: Eng. and Min. Jour., Vol. 149, No. 4, April 1948’ 
pp. . 
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tons of commercial-grade phosphate rock discovered a few years ago 
at Cerro Riecito, District of Acosta. 


HYDROCARBONS 


Coal.—The Government-owned Naricual mine in the State of 
Anzoátegui and privately owned mines in the Coro district, State of 
Falcon, were closed throughout 1947. Total coal production was 
from private mines in the vicinity of Lobatera, State of Táchira. 
Output from that.area does not appear in official Venezuelan statis- 
tics; consequently, estimated total production in 1947 is not com- 
parable with officially reported but incomplete totals for previous 
years. | 

Petroleum.—Crude-petroleum production soared to a new peak in 
1947, establishing for the fourth consecutive year an all-time record. 
The Western district produced 304,551,185 barrels from the States 
of Zulia and Falcon (Maracaibo Basin), the Central district 63,390 
barrels from the State of Guarico, and the Eastern district 130,270,607 
barrels from the States of Anzoátegui and Monagas and the Territory 
of Delta Amacuro. As usual, the bulk of the output was supplied 
by the three largest producers: Creole Petroleum Corp. (Standard Oil 
of New Jersey), Mene Grand Oil Co. (Gulf Oil Corp.), and the Shell 
Oil Co. (through its subsidiaries Caribbean Oil Co., Venezuela Oil 
Concessions Ltd., and Colon Development Co., Ltd.). About 5 per- 
cent of the total was the product of nine other companies. Of 787 
holes drilled during the year, 689 produced oil and 9 natural gas. It 
became evident that production in 1948 will increase substantially 
over that of 1947; some of the wells of the newly expanded Mara and 
La Paz fields west of Lake Maracaibo are comparing favorably with 
Middle East wells in productivity. 

The Shell group completed another 12-inch pipe line from the Mara 
field to Palmarejo, and Socony-Vacuum Oil Co. completed a 103-mile, 
12-inch line from the Oficina field to Guanta. Under construction 
were a 144-mile, 24- to 26-inch line by Creole Petroleum Corp. from the 
Lagunillas field to the Amuay Bay refinery area on the Paraguaná 
Peninsula, and a 157-mile, 16-inch line by S. A. Petrolera Las Mercedes 
from Las Mercedes field to Guanta. | 

In 1947, 10 refineries treated 36,804,595 barrels of crude, compared 
with 35,160,905 barrels treated by 8 plants in 1946. At the end of the 
year three new refineries were under construction and one in the 
planning stage, exclusive of reported plans by the Venezuelan Govern- 
ment for & 20,000-barrel refinery to supply deliveries of refined 
products to Argentina. 
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